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NpeoucnoBue

OTa KHUTa SABAsSEeTCs opuIMaIbHON moKyMeHTaIrmeln PostgreSQL. Ona Opila HanmucaHa pa3paboTduKa-
MU ¥ gOOPOBOJIBIIAMHU apaslIeJIbHO C Pa3paboTKOM MPOrpaMMHOI0 ITPOOYKTa. B HelM ommchIBaeTCst BCS
(pyHKIIMOHANIBHOCTD, KOTOPYIO OpHUIIMaIbHO HoaaepKUBaeT TeKymiasa Bepcusa PostgreSQL.

Yrto6nl TakoM O0JIbION 00BEM MHpOpManuu o PostgreSQL 6rvin1 ymo6oBapuM, 3Ta KHUTra pa3fesieHa Ha
yacTtu. Kaxpas 4acTh mpegHa3HadYeHa OMPeNesIEHHON KaTerOpUH IT0JIb30BaTeJIed MIIX II0JIb30BATENSIM
Ha pa3HEBIX cTagusax ocBoeHus PostgreSQL:

* YacTts I npencrasnsieT coboit HeopMaabHOE BBEIEHME OJIST HAUMHAOIINX.

* Yacrts Il onuckeiBaeT a3bIK SQL u ero cpeny, BKJIo4as TUNH JaHHBEIX U (QYHKIIUY, a TaKKe OINTUMHU3a-
LIMI0 MPOU3BOAUTEJILHOCTY Ha YPOBHE IOIb30BaTejiei. ITo OymeT MojIe3HO0 IPOYUTATh BCEM IT0JIH30-
BaTenaM PostgreSQL.

e Yacts II] onuchEIBaeT YCTAHOBKY ¥ afMUHUCTPUPOBAHUE CepBepa. JTa YacTh OyIOeT Iojle3Ha BCEM,
KTO ucnojb3yet cepBep PostgreSQL mst caMBIX pa3HBIX LEJIEN.

* YacTts IV onuckBaeT IporpaMMHbe UHTEPGEHCH IS KITMEeHTCKUX mpuioxenuit PostgreSQL.

e Yactp V IIpegHa3Ha4Y€eHa OJIid 0oJjiee OMBITHLIX IIOJIb30BaTeIel 1 COOEepP2KUT CBeaeHusda O BOSMO2KHO-
CTHAX paCIIMpPEHUd CepBepa. JTa YacThb BKJIIOYaeT TEMEI, HOCBHH_IéHHbIe, B 4YaCTHOCTH, IIO0JIL30BATEJIb-
CKHM THUIIaM OJaHHBIX 1 (bYHKI_II/IHM.

* Yacts VI cogepXUT cripaBoYHyio nHpopMaIlnio o KoMmaHgax SQL, a TakXKe KJIIMEeHTCKUX U CEPBEpP-
HBIX ITpOrpaMMax. 3Ta 4acTh JOIIOIHIeT Opyrue uHdpopMalnen, CTpyKTypPHUPOBaHHOM 110 KOMaHaaM
U IIporpaMMaM.

¢ Yacts VII comepXuT pa3zHooOpa3Hyo uHdopMaliuio, moie3nyto aias pazpadoTuyukoB PostgreSQL.

1. YTo Takoe PostgreSQL?

PostgreSQL — 3T0 06beKTHO-PEJIAIIMOHHAS CUCTeMa ypaBieHus 6asamu gauubx (OPCYB]I, ORDBMS),
ocHoBaHHas Ha POSTGRES, Version 4.2 — niporpamMmme, pa3paboTaHHOM Ha pakybTeTe KOMIIBIOTEPHBIX
Hayk Kanudopuuiickoro yuusepcuretra B bepknu. B POSTGRES nosiBunocs MHOKECTBO HOBIIECTB, KO-
TOpBIe OBLIM peaii30BaHbl B HEKOTOPRIX KoMMepueckux CYB]I ropa3mo mo3gHee.

PostgreSQL — CYB]] ¢ OTKPHITEIM MCXOIHBEIM KOIOM, OCHOBOM KOTOPOTO OBIJI KO, HalluCaHHBIN B Bepkiu.
OHa noapmepzkuBaeT OOJBINYIO YacTh cTaHmapTa SQL u mpepmaraeT MHOXKECTBO COBPEMEHHBIX (PYyHKITUHN:

* CIIOXKHBIE 3alIPOCH

* BHEIHUE KJII0YU

* TPUITEPHI

* H3MeHseMEble IPeICTaBIeHUS
* TpaH3aKIUWOHHAas 1eJIOCTHOCTh
* MHOTOBEPCUOHHOCTH

Kpome Toro, nonb3oBaTenIn MOTYyT BCI4YECKHU PaCIIPATh BO3MOXKHOCTH PostgreSQL, Hannpumep co3paBas
CBOU

* THIBI JaHHEBIX

*  ¢dyHKIIUM

* OIIepaTopHI

* arperaTHBle QyHKIUU

* MeTOIBI MHAEKCUPOBAHUSA
* IIpOLEAypHEIE S3BIKU

A 6naromaps cBobGomHOM nmuneH3uu, PostgreSQL paspemraeTcsi 6eciaTHO MCIOIb30BaTh, U3MEHSITh U
PacIpOCTPAHITL BCeM U OIS IIOOBIX I1eJIell — JIMYHEIX, KOMMEPUYeCKUX UIH YUeOHBIX.

2. KpaTtkaa uctopusa PostgreSQL
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OGBEeKTHO-pEeNsIHOHHAas CUCTeMa yIIpaBieHus: 0a3aMu JaHHBIX, UMeHyeMas cerogHs PostgreSQL, mpo-
usomna ot nakera POSTGRES, nanucanHoro B bepknu, KanudopHuiickom yHuBepcurteTe. [1ocie OByx
mecsaTuneTui paspadbotku PostgreSQL ctan camoii pa3BuTol CYB] ¢ OTKPBITEIM UCXOOHBIM KOOOM.

2.1. NMNpoekT POSTGRES B bepknu

ITpoekt POSTGRES, Bo3rmaBnsieMblil mpodeccopoM Maiikinom CTOyHOpeHKepoM, CIIOHCUPOBAIX aTeHT-
ctBo DARPA nipu Muuo6oponsr CIITA, YopaBneHue BoeHHBIX ucciaemoBauuil (ARO), HammoHaneHEIN Ha-
yunb# ®oHp (NSF) u komnanus ESL, Inc. Peanuzanuss POSTGRES Hauanmack B 1986 r. [lepBoHa4abHEIE
KOHIENIINY CUCTEeMBI ObIIM MPEICTaBJIEHH B MOKyMeHTe ston86, a omucaHMe MMEePBOM MOMIENH MaHHBIX
TMOSIBHUIOCE B rowe87. IIpoeKT cucTeMBbl MpaBuUI Toraa ObLI TpencTaBiieH B ston87a. CyTh U apxXUTEKTypa
MeHeOXKepa XpPaHUInIa OLIIN paciIrucaHe B ston87h.

C tex mop POSTGRES mpoi1mén HeCKOIbKO 3TaroB pa3Butusi. [lepBas «geMoBepcus» 3apaborana B 1987
¥ Oblna mmoka3aHa B 1988 Ha koudepeninu ACM-SIGMOD. Bepcus 1, onucanuas B ston90a, ObIfTa BBI-
nylleHa AJisg HECKOJIbKHUX BHENTHUX I10/Ib30BaTesieil B uioHe 1989. B oTBeT Ha KPUTUKY II€PBOM CHUCTEMEI
mpaBun (ston89), ona Orlyia mepenenana (ston90b), u B Bepcuu 2, BHITyIeHHOM B uioHe 1990, 6ni1a yxe
HOBas cucteMa mnpaBua. B 1991 Brimia Bepcus 3, B KOTOPOM MOSIBUIIACH IOAAEPKKA PA3ITUYHBEIX MeHe-
IKEePOB XpaHUJNIIA, YIyYIIeHHBIN UCIIOJIHUTENh 3allPOCOB U IlepenncaHHas cucteMa npasui. [locneny-
omIre BeITycKu 1o Postgres95 (cMm. HU2Ke) B OCHOBHOM OBLIM HaIlpaBJIEHH Ha yAyYIIeHWE MOPTUPYyEMO-
CTHU U HaJ€KHOCTH.

POSTGRES npumeHssncs Ojs peannu3alyui MHOXeCTBa UCCIeI0BaTEeIbCKUX U TPOU3BOACTBEHHEIX 3a1ay.
B ux yucne: cucrema aHanu3a PUHaAHCOBBLIX TAHHBIX, TAKET MOHUTOPUHTA PabOTH PeaKTUBHBIX OBUTA-
Tenel, 6a3a JaHHBIX HAaOIIOMeHUM 3a acTepounamMu, 6a3a JaHHBIX MEOUIIMHCKOMN UHGOpPMAaIU, HECKOIb-
KO reorpadpudeckux uHpopManuoHHbx cucteM. POSTGRES Takike MCHOJIb30Bajica O OOy4eHUS B
HECKOIbKUX yHuBepcuretax. Hakonell, komnanus Illustra Information Technologies (1mo3xke crapmas
4acTeio Informix, KoTopas ceidac npuHanjaexkut IBM) BOCIOIb30Balach KOOOM U Hallljla eMy KOMMep-
yeckoe nmpuMeHeHnure. B koH1e 1992 POSTGRES ctan ocuoBHoU CYB]] Hay4YHOT 0 BEIYUCIIUTENBHOTO IIPO-
eKTa Sequoia 2000.

B 1993 umncno BHEIIHUX IIONIb30BaTesed yaBOUIoCh. CTalmo 0YeBHOHO, YTO OOCIyKHUBAHUE KOIa U IIOf-
IepzKKa 3aHMMAaeT CIIMIITIKOM MHOT'O BpEMEHM, 1 ero He XBaTaeT Ha ucciaemoBaHus. 71 CHUXKEHUS 3TOH
Harpy3ku npoekT POSTGRES B Bepkiu Ol 0GUIIMATBHO 3aKPHIT Ha Bepcuu 4.2.

2.2. Postgres95

B 1994 Ouppu O u Oxonnu Yen mob6aBunu B POSTGRES uHTepmpeTtaTop s3bikKa SQL. YKe ¢ HOBHIM
uMeHeM Postgres95 Ovi1 onyOnuKoBaH B MIHTepHeTe M Hadall CBOM IIYTh KaK IIOTOMOK Pa3paboTaHHOTO
B bepknu POSTGRES, ¢ OTKPBITEIM UCXOOHBEIM KOIOM.

Kop Postgres95 6win mpuBené€H B momHoe cooTBeTcTBre ¢ ANSI C u ymenbiuicsa Ha 25%. bnaromaps
MHOKECTBY BHYTPEHHUX U3MEHEHUH OH CcTall ObicTpee u ynobHee. Postgres95 Bepcuu 1.0.x paboTa npu-
mepHo Ha 30-50% 6ricTpee POSTGRES Bepcuu 4.2 (1mo TectaMm Wisconsin Benchmark). I[TomuMo ucopas-
JIEHUS OIIMOOK, ITPOU3OIIIIN CJIEAYIOIINe U3MEHEHUS:

* Ha cmeny sa3bIKy 3anpocoB PostQUEL npumén SQL (peanu3oBaHHEN B cepBepe). (MHTepdelicHas
6ubnuoTeka libpg yHacnemgosana cBo€ uMsa ot PostQUEL.) ITog3ampock! He MOAaePKUBAIUCh MO BHI-
xoma PostgreSQL (cM. HUZKE), XOTSI UX MOXKHO OBLIIO HMUTHPOBATh B Postgres95 ¢ moMOIIIbI0 MOIb-
3oBaTenbCcKux pynkuuit SQL. Briu 3aHOBO peasn30BaHbl arperaTHble GyHKIINU. TakKe OsIBUIIaCh
moamepzKKa MpenlokKeHuss GROUP BY.

e Ins naTepakTUBHBIX SQL-3anpocos 6riyla pa3paboTaHa HOBas nmporpaMMa (psql), KoTopast UCIIOJIb-
30Bana GNU Readline. Ctapas nmporpamMma monitor crana He HyXKHa.

* TlogBunack HOBas KIUeHTCKasd Oubnuorekra libpgtcl gnsa nopaepxkku Tcl-knueHToB. [IpuMep 060-
JIOYKHY, pgtclsh, IPeACTaBIsaI HOBEEe KoMaHAH Tcl onsa B3anMopenicTBus IporpaMm Icl ¢ cepsepoM
Postgres95.

* BBl yCcoBepIeHCTBOBAH HHTepdelc [ paboTel ¢ 60IbIMUME 00beKTaMu. EQUHCTBEHHEIM MeXaHu3-
MOM XPaHEeHHUsI TAKKUX JaHHBLIX CTaJId WHBEPCHOHHBEIE 00heKThl. (MHBepcuoHHas ¢aiioBasi CuCTeMa
OblIa ymaneHa.)
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* VpamneHa cucTteMa IIPABUJI HAa YPOBHE 3K3E€MIIJIAPOB; II€PE3alluChIBAIOIINE IIDABUJIa COXPAHUIINUCE.

e C HUCXOOHBEIM KOOOM CTaJIN PaAaCIIPOCTPAHATHECA KPATKHE OIMMCaHUuA BO3MOXKHOCTEH CTaHOApTHOI'O
SQL, a Takxke camoro Postgres95.

e Insa coopku ucnonb3oBancsa GNU make (BMecto BSD make). Kpome Toro, cTajo BO3MOZKHO CKOM-
nunupoBaThk Postgres95 ¢ HemogudunmpoBanHoi Bepcueit GCC (6BUI0 MCIIPABIEHO BEIPABHUBAHUE
IAHHBIX).

2.3. PostgreSQL

B 1996 r. cTano moHSATHO, 4YTO UM «Postgres95» He BHIIEPKUT UCIHITAHHE BpeMeHeM. MEI BRIOpasu HO-
Boe uMs, PostgreSQL, oTpazxkatoiiee cBsi3b Mexkay opuruHaabHeiIM POSTGRES u 6ojiee mo3gHUMH Bep-
cuamu ¢ nogmepxkkou SQL. B To ke BpeMsi, Mbl IPOOOJIZKUIIM HyMepaluio Bepcuil ¢ 6.0, BEpHYBIIUCH K
IocCJiegoBaTENbHOCTH, HadaTou B ImpoekTe bepknu POSTGRES.

MHorue mpopomXKaloT Ha3bBaTh PostgreSQL mMmenem «Postgres» (Temeps ykKe pefKo 3arjlaBHEIMU OyK-
BaMM) II0 TPAOUIIMU UJIH OJI IPOCTOTHL. DTO Ha3BaHUeE 3aKPEeNUIOCh KaK IICEBOOHUM UK HedhopMalbHOe
ob6o3HayeHNe.

B npouecce paspaboTku Postgres95 ocHOBHBIMM 3ajiadaMu OBIJIM MOMCK U IMOHMMaHUE CYIeCTBYIOIINX
npob6iem B cepBepHOM Kome. C mepexomoM K PostgreSQL akIleHTHI CMECTHIINCh K peaau3alluid HOBBIX
byHKIUM 1 BO3MOXKHOCTEN, XOTS paboTa IPOA0JIKAEeTCsS BO BCEX HAllpaBJIeHUAX.

ITogpoGHee y3HATH O TOM, YTO ITpoucxonuso ¢ PostgreSQL c Tex mop, MoxkHO B [Ipunoxkenun E.

3. CornawieHusn

Cnepyrolye CorjlalleHusi UCIOJB3YIOTCS B ONMMCAHUSIX KOMaHM: KBagpaTHEIe CKOOKH ([ ¥ ]) o003Ha4a-
10T HeoOsi3aTeNnbHBIE YacTu. durypHbsie ckoOKu ({ U }) U BepTHKaJibHasA dyepTta (|) 0003HaAYaoT BHIOOP
OIOHOTO U3 IMPEOIOKEHHLIX BapuaHTOB. MHOTOTOYHE (. ..) O3HAYAET, YTO IIPEOLIOYIINM 3JIEMEHT MOXKHO
TIOBTOPUTE.

HNHorpa onst sicHocTu KoMaHasl SQL mpegBapsoTCs NpUrialeHueM =>, a KoMaHabl 000JI0YKY — IIPUTia-
IIIeHuEM S.

IMog admuHucmpamopom 3mech OOBIYHO TTOHMMAETCST YEeJIOBEK, OTBETCTBEHHBIN 3a YCTAHOBKY M 3aIyCK
CepBepa, Torma Kak Nno/b308amesab — KTO YIOOHO, KTO MCIIOIb3YET MJIM JKEeJaeT WCIIOIb30BaTh JTI000M
KOMIOHEHT cucteMbl PostgreSQL. OTu ponu He cilegyeT BOCIPUHUMATh CIIHUIIKOM y3KO, TaK KaK B 9TOU
KHUTEe HeT ONpefeIéHHBIX AOMYIIeHUN OTHOCUTEIBHO IPOIeAypP CUCTEMHOTO afMUHUCTPUPOBAHUS.

4. None3sHble pecypcChbl

I[ToMuMoO 3TOM OOKYMEHTAIIMU, TO €CTh KHUTH, €CTh U APYTHe PECYPCH, MocBAMEHHBIe PostgreSQL:

Wiki
Buku-pazden canita PostgreSQL comepxkut FAQ (COMCOK TONYyJIAPHBEIX BOIpPocoB), TODO (CIHCOK
IIPenCTOSIIIUX Oefl) U IOOPOoOHYI0 HH(pOPMAIUIO 10 MHOTUM TEMaM.

OCHOBHOU cauT
Catim PostgreSQL comepxuT nogpobHoOe onucaHue KaxXKOoro BHIIYCKa U APYTyI0 WHGOPMAaIUIo, KO-
Topas MoMOXKeT B paboTe unu urpe ¢ PostgreSQL.

COuCKU pPacChIJIKA

CIIMCKM PaCChIIKY — MOAXO[sIee MEeCTO AJIst TOr0, YTOOBI MOJIyYUTh OTBETHI Ha BOIIPOCH], ITOETUTHCS
CBOUM OIIBITOM C OPYTUMMHU IT0Jh30BATEJIIMU U CBSI3aThCS C pa3paboTuukamiu. ITompobHee y3HATH O
HUX MOJKHO Ha caute PostgreSQL.

Brl camu!

PostgreSQL — mpoekT open-source. A 3HAYUT, MOOAePKKa ero 3aBUCUT OT COOOIIeCcTBa II0JIb30BaTe-
neu. HauyuHas ucmonb3oBaTh PostgreSQL, BEI OymeTe mojiaraThbCsi Ha SIBHYIO HUITH HESBHYIO IIOMOIIb
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Opyrux IoOen, o6pa1.ua5{Cb K DOKYMEHTAIIUU HUJIX B CIIMCKH PACCEBIJIKHU. HOHYMaﬁTe, KaK BEI MOXKETe
OT6J'Ial"O,E[apI/ITb COO6H.[€CTBO, OOENUBIINCE CBOUMHU 3HAHUSAMU. UNTalTe CIIMCKU PaACCHIJIIKH U OTBE-
YyalnTe Ha BOIIPDOCEHI. Ecnu BHI Y3Hallx O YE€M-TO, Yero HeT B OOKYMEHTalluu, cIoesaiTe CBOM BKIIAm,
omucan 3T0. Eciiu Bel JIO6aBJ'I${eTe HOBEIE Q)YHKL[I/II/I B KO, ITIOOEeJINTECH CBOMMH JIOpa6OTKaMI/I.

5. Kak npaBusbHO cooOwuTb 00 oLUMOKe

Ecnu B HaiméTe ommOKy B PostgreSQL, maiiTe HaMm 3HaTh 0 Hell. Biaromapst Bamemy oT4€Ty 00 oIrib-
Ke, PostgreSQL cTaHeT emé 6oyiee HaméKHBIM, BeIb JaKe IPH CaMOM BBICOKOM KadeCTBe KOa Helb3s
rapaHTHUPOBAaTh, YTO KaXKbIHM OJIOK U Kaxkaasi ¢pyHKIHs PostgreSQL O6ymeT paboTaThk Be3ge U IPHU JTIOOBIX
00CTOSITETBCTBAX.

Crnemyolye IpeaioXKeHNsT IPU3BaHbl IOMOYb BaM B COCTABJIEHUM OTYETA 00 OIInOKe, KOTOPHIM MOXKHO
OymeTr o6paboTaTh 3¢ dekTuBHO. MBI He TpeOyeM UX HEYKOCHUTEIILHOTO BBITIOJTHEHUS, HO BCE JKe JIy4IIe
clefoBaTh UM A1 ofIero Giara.

Mt1 He MokeM o0eIaTh, YTo Kaxkaas olubka OymeT uclpaBieHa HeMenjieHHO. Ecniu ommuOKa oueBUAHA,
KpUTHYHA WUJIM KacaeTcsl MHOXKeCTBa I10JIb30BaTeliel, BeIMKU IIaHCHl, YTO el KTO-TO 3alMeETcs. briBaer,
4TO MBI peKOMeHyeM O0OHOBUTBH BEPCUIO U IIPOBEPUTH, COXpaHsAeTCs iU oImnbka. Mul TakKe MOXKeM pe-
LIWTH, YTO OIIMOKY HeJb3s UCIIPaBUTh, II0Ka He OyAeT nIpoAeaHa Oonbllas paboTa, KOTopas yxke 3alla-
HupoBaHa. Coy4JaeTcs U TakK, YTO UCIIPABUThH OMIUOKY CIIHMIIKOM CJIOXKHO, a Ha II0BECTKe OHS eCTbh MHOTO
0oyee BaxXHEIX Aesl. Ecnu 2ke BBl XOTHTe, YTOOLI BaM ITIOMOI'TIM HeMeIJIeHHO, BO3MOXHO BaM CTOUT 3aKJIIO-
YUTH OOI0BOP Ha KOMMEPUYECKYIO IIOAEPKKY.

5.1. AvarHocTuka owmObokK

IIpexne yeM coobmiaTh 00 omubKe, IIoxkKalyicTa, IPOYNTaiiTe U IlepeunTaiiTe JOKyMeHTaluo0 u yoenu-
Techb, YTO BOOOIIIe BO3MOXKHO CHejlaTh TO, YTO Bl XOTUTe. EC/IU M3 MOKYMEHTAllMU HEeSICHO, MOXKHO 3TO
cHenaTh UM HET, IoXkanyicra, coobuuTe u 06 3ToM (Torfa 3To omubKa B fOKyMeHTaluu). Ecnu Bhisic-
HAEeTCd, 4TO IIPpOrpaMMa OejlaeT 4YTO-TO He TAaK, KaK HAallUCAaHO B JOKYMEHTalluHu, 3TO TOXKe omubKka. BoT
JIVITHL HEKOTOPRIE IPUMEPHI BO3MOKHBIX OIINOOK:

* TIporpamMMa 3aBepIlIaeTCsl C aBapUHHBIM CUTHAJIOM UJIH CO00IeHueM 00 ommuOKe onepaloHHON CH-
CTeMBbI, YKa3kIBaloIel Ha mpobneMy B mporpaMMe. (B KauecTBe KOHTPIIpUMeEpPa MOXKHO IPUBECTH
cooO1ieHne «HeT MecTa Ha [ucKe» — 3Ty IP00IeMy BB [JOJIKHEL PEIIUTEL CaMU.)

¢ TIporpaMma BHIOAET HENIPABUIbLHBINA PE3YIbTAT [JIsI JTIOOBIX BBOOTUMAIX JaHHEIX.
e [IporpaMma OTKa3hIBAaE€TCS IPUHUMATD HOMYCTHUMEIE (COTIAaCHO MOKyMEHTAIlUM) HaHHEIe.

» IIporpaMma mpMHMUMAaET HENOMYCTUMBIE HaHHEIE 0e3 coobmeHust 06 ommbKe WU TPEenyNpPeRIEHU.
Ho nmomHMTE: TO, YTO BB CYUTAETE HEOOMYCTUMBIM, MBI MOXKEM CUUTATH IIPUEMJIEMEIM PaCIIUPEHU-
€M UJIM COBMECTHUMEIM C IPUHSTON TPAaKTUKOU.

* He ygaéTcsi CKOMOUIUPOBATEL, COOPATh UK yCTaHOBUTH PostgreSQL Ha moapepkuBaeMou miuaTdop-
Me, BHITIOJTHSISI COOTBETCTBYIOIIHME UHCTPYKIIUH.

3mech mof «IpPorpaMMOi» IMOOPa3yMeBaeTCsI MPOU3BOJIbHLIN UCHOMHAEMBIN (aiiy, a He UCKITIUYUTEIBHO
CEepBEPHEIN IIPOIIECC.

MepnneHHas paboTa UIM BEICOKAs 3arpy3Ka PeCcypcoB — 3TO He 00s13aTenbHO omubKa. [TompobyiiTe onTu-
MH3HPOBAThH BAIllM IPUIOKEHMS, IIPOYUTAB JOKYMEHTAIIMIO HUJIH IIOMIPOCHUB IIOMOIIM B CIIMCKaX PACCHIII-
Ku. TakKe MOXKeT He OBITh OIIMOKON KaK0e-TO HeCOOTBEeTCTBHEe CTaHmapTy SQL, eciu TOIBKO SIBHO He
OeKJIapUupPyeTCcs COOTBETCTBUE B HAHHOM aCIIEKTe.

IIpexkme yeM HMOOTOTOBUTHL COOOIIEHUWE, IPOBEPhTE, HE YIIOMUHAETCS JIM 3Ta ommbKa B cuoucke TODO
unu FAQ. Ecnu BEI He MoKeTe pa3o0paThkces B HameM caoucke TODO, coobimuTe o cBoel mpobieme. I1o
KpaliHel Mepe TakK MHI caeniaeM ciircok TODO 6oJsiee ITOHATHBIM.

5.2. Yto coobuwaThb

I'maBHOE MPaBUIO, KOTOPOE HY2KHO IIOMHHUTE — COOOIIaiTe BCe (hakTH M TOIbKO (pakTel. He cTpoiiTe mo-
rajKy, 4TO IO BallleMy MHEHHIO paboTaeT He Tak, YTO «IIO-BUOUMOMY IIPOUCXOOUT», UJIM B KAKON YaCTH
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mporpaMMel omubka. Eciu BEI He 3HAKOMBI C TOHKOCTSIMU peaiu3allii, BBl CKOPEE BCETO OMUOETECH U
HU4YeM HaM He moMmoxkeTe. U maxe ecnu He omubGETECh, pacIMPEeHHBIE 00BICHEHUS MOTYT OBITH IIpe-
KPaCHBIM OOIOJTHEHWEM, HO He 3aMeHOoU ¢akTaMm. Eciu MBI cO6epEMCST UCIIPaBUTh OMIMOKY, MBI BCE PaB-
HO CaM¥ JOOJIXKHBEI OyIeM MOCMOTPETh, B 4éM oHA. C OPYyTro¥ CTOPOHBI, COOOIIUTD rojibie (haKTHl TOBOJIBLHO
IPOCTO (MOKHO IIPOCTO CKOIIMPOBATH TEKCT C 9KPaHa), HO YaCTO BaKHbIE OETAJIM OIMyCKAIOTCS, IIOTOMY
YTO HE CUUTAIOTCS TAKOBBIMU HJTM KaXKETCsI, YTO OTYET OymeT u 6e3 TOTO IOHSATEH.

B kaxkgoMm oTuéTe 006 omubKe ClenyeT yKa3aTh:

ToYHYIO ITOCIeMOBaTENLHOCTE NeHCTBUM [JIsT BOCIIPOM3BEIeHUs MPo0IeMbl, HauuHasa ¢ 3anyckad npo-
epammvol. OHA MOMKHA OBITH CAMOMOCTATOYHOM; €CJI BEHIBOJI 3aBUCUT OT MAHHBIX B TaOIHUIIAX, TO
HEOOCTAaTOYHO COOOIIUTh OOWH JIUIIh SELECT, 6€3 MpeIeCTBYIOIINX OIIePaTOPOB CREATE TABLE M
INSERT. Y Hac He OymeT BpeMeHHU, YTOOB BOCCTAaHABIUBAThH CxeMy 0a3bl JaHHBIX MO MTPEJOCTaBIeH-
HOM MH(OPMAIUK, U eCJIU MIPEANOJIAaraeTCs, YTO MbI OyeM CO3aBaTh CBOW TECTOBHIE TAaHHEIE, BEPO-
SITHEE BCETO MBI MPOIYCTUM 3TO COOOIIIEHUE.

Jyamwuit popMaTt TecTa s mpobiem ¢ SQL — ¢aiin, KoTOpeIM MOXKHO ITepegaTsk mporpaMmme psql

u yBugeTth mpobiemy. (M ybenurecs, 4To B BallleM daiine ~/.psglrc Hu4Yero HeT.) CaMbIl IIPOCTOU
c11oco0 MOIy4YUTh TaKolU ¢Gaiiyl — BEIIPY3UThH 00bABIEHUS TaOJIUIl U faHHble, He00X0OUMEIe OJIS COo-
3[aHus MOJIMTOHA, C MOMOILI0 pg dump, a 3aTeM H00aBUTL IPobIeMHEIH 3anpoc. [TocTapaiiTeck co-
KPaTUTh pa3Mep Balllero TeCTOBOTO IIpUMepa, XOTs 3TO He abcomoTHO Heobxonumo. Eciu ommbka
BOCIIPOU3BOOUTCS, MBI HaliiéM €€ B 1I000M CItydae.

Ecnu Baiie npuiokeHUe UCIOIb3YeT KaKOU-TO APYrol KInueHTCKul nurepdetic, Hanpumep PHP, mmo-
XKalyncTa, IONLITalTeCh CBECTU OIMINOKY K IIPOOJIEMHEIM 3anpocaM. MuI Bpapn nu 6yneM ycTaHaB-
nuBaTh BeO-cepBep y ce0s1, YTOOB BOCIIPOM3BECTH Balry npobiemy. B moboM ciydyae HOMHUTE, UTO
HaM HY2KHEI Ballld KOHKPETHBIe BXOOHBIE (alsiel; Mbl He OydeM rafgaTh, UYTO HOOpa3yMeBaeTcs B CO-
o6111eHUN 0 npobneMe ¢ «GonpmMMu daiiaMu» Unnu «6a30i cpemgHero pasMepa», Tak KakK 3TO CJIMII-
KOM pacIjbIBYaThle ITOHSATUS.

Pe3ymnbTaT, KOTOPHIY BH Iojiy4daeTe. [Tokanmylicta, He TOBOPUTE, YTO YTO-TO «He paboTaeT» WU
«cbout». Ecnu ecTh coobmenue 00 ommbKe, TOKaXXUTE €ro, maxke ecJIiv BH eTo He IoHuMaeTe. Eciu
IIporpaMMa 3aBeplaeTcs OmIMOKOM omepalioHHOM CUCTEMEBI, COOOIINTE KakKoi. My eciyu HUYETro
He IIPOMCXOOHUT, OTpa3uTe 3TO. [laxke eCcy B pe3yJibTaTe Balllero TecTa IIPOUCXOOUT cOOM IIporpam-
MBI UJIM YTO-TO OUEeBUAHOE, MBI MOXKeM He HabiogaTs 3Toro y cebs. [Ipoie Bcero OygeT CKOIUPO-
BaTh TEKCT C TepMUHAaa, eCIU 9TO BO3MOXKHO.

IIpuMmeyanue

Ecnu BEI ymoMuHaeTe coolIeHnre 00 oirubKe, MoKaIyHCcTa, YKAXKUTEe ero B Haubojiee MOJTHOMH
dopme. Hanpumep, B psql, 151 3TOro cCHavalla BEIIIOTHUTE \set VERBOSITY verbose. Ecnu
BBI ITUTHPYETE COOOIEeHUST U3 XKypHala COOBITHHN cepBepa, IPUCBOUTE TapaMeTPy BHIIOIHEe-
Hu# log error verbosity 3HaueHUe verbose, YTOOHI XKypHas OblI Hanbonee MOAPOGHBIM.

IIpuMmeyanue

B cnyuae daTtanpHBIX 0mMO0OK COOOIEHNE Ha CTOPOHE KITMEHTa MOXKET He COOepPKaTh BCIO
HeoOxomgmMyio nHpopmaruo. [ToxkanyicTa, TakKXKe U3y4UTE XKypHAI cepBepa 0a3 maHHbIX. Ec-
JT COOOIIEHUs JKypHaJsla y Bac He COXPAaHSIOTCS, 9TO MOAXOASIINHN TOBO, YTOOH HA4YaTh CO-
XPaHATH UX.

OyeHb Ba2KHO OTMETUTh, KAKOU PEe3yJIbTaT BEl OXKMOAJIHU IIOJIy4YUTh. ECJIM BE IPOCTO HaIMIIeTe «3JTa
KOMaH[la BBIJAET 3TO.» UJIN «DTO HEe TO, UTO MHE HYKHO.», MBIl MO2KEeM 3allyCTUTh Balll IPUMeEp, I10-
CMOTPEeTh Ha Pe3ynbTaT U PEeIlnuTh, UYTO BCE B MOPSAAKE M HUKaKOM omubKy HeT. He 3acTaBisaiiTe Hac
TPaTUTh BpeMs Ha paciIndpoBKY TOYHOTO CMBIC/Ia BalllMX KOMaH[. B 4aCTHOCTH, BO3EPKUTECH OT
YTBEPKOEHUN TUIla «ITO He TO, UTOo fAenaeT Oracle/momoxkeHo 1mo ctaumapTy SQL». BeIICHATE, KakK
OOJIZKHO OBITH IO cTaHmapTy SQL, He oueHb MHTEPECHO, a KpOMe TOT0 MHI He 3HaeM, KaK BeOyT ce-
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051 BCce OCTaJILHEIE pensanoruOHHBIE 6as3nl OaHHBIX. (ECJ'II/I BEI Ha6monaeTe aBapI/IfIHOB 3aBepIllIeHune 1mpo-
I'PaMMEBI, 3TOT IIYHKT, O4Y€BHUOHO, HBYMGCTGH.)

* Bce mapaMeTphsl KOMaHAHOM CTPOKHU U APYTHE ITapaMeTpPHl 3aIyCcKa, BKIII0Yasi BCE CBI3aHHBIE TIEpe-
MEHHBIE OKPYKeHUs uu Qaiabl KOHQUTypaluu, KOTOpPhle BE u3MeHsu. [loxkanyicTa, mIpemocTaB-
JITHUTE TOYHBIE CBeeHMs. EC/Tu BBl MCTIIOIB3yeTe TOTOBRIM qUCTPUOyTUB, B KoTOpoM cepsep BII 3a-
MyCKAeTCs TIPU 3arpy3Ke CUCTEMEI, BaM CJI€AyEeT BEISICHUTH, KaK 9TO ITPOUCXOINT.

¢ Bcé€, uTo BH OeJlajid He TadK, KaK HAalluCaHO B MHCTPYKIUAX I10 YCTaHOBKE.

* Bepcuro PostgreSQL. YTo05I BEIICHUTH BEPCHUIO0 CepBepa, K KOTOPOMY BB IIOOKITIOUEHBI, MOXKHO BEHI-
MIOJIHUTb KOMaHAy SELECT version () ;. BOJBIIMHCTBO UCIIONIHAEMEIX IPOrPaMM TaKXkKe IIoAmep-
KUBAIOT ITapaMeTp —-version; KAK MUHUMYM [OJIKHO paboTaTh postgres —--version M psql —--
version. Ecnu Takas GyHKIUS WU TapaMeTpPH He TOAAeP2KMBAIOTCSI, BEPOSITHO Ballly BEPCUIO JaB-
HO n1opa 00HOBUTL. Ecniu BEI UCHIONb3yeTe OUCTPUOYTUBHEIM TakeT, HanpuMep RPM, coobmuTe 310,
BKJIIOYas [OJIHYIO BEPCUI0 3TOr0 ITakeTa. Ecnu ke BEl paboTaeTe co CHUMKOM Git, yKaxkuTe 3T0 U
XellI MocIeaHel ITPaBKU.

Ecnu Bama Bepcus ctapee, ueM 10.23, MBI ITOYTH HaBepHSIKa IIOCOBETYeM BaM OOHOBUTHCS. B Kax-
IIOM HOBOM BBIITYCKE OYeHb MHOI'O YIYUIIEHUN U UCIIPaBIeHUM OMMNO0K, TaK YTO OIINOKa, KOTOPYIO
BBl BCTPETUJIN B CTapoii Bepcuu PostgreSQL, ckopee Bcero yKe ucnpaBieHa. Mbl MoxkeM obecrie-
YUTH TOIBKO OTPAaHNYEHHYIO MMOOAEPKKY OIS TeX, KTO UCIONIb3yeT cTaphie Bepcum PostgreSQL; ec-
¥ BaM 3TOT0 HEeJOCTAaTOYHO, ITOOyMauTe O 3aKJII0YEeHNN JOTOBOpa KOMMEPYECKOM MOOOEPKKHA.

* Caepenwus o muatdopMe, BKIOYass Ha3BaHUE U BEPCHUIO sapa, 6ubmuoTeku C, XapaKTEPUCTUKHU ITPO-
Ileccopa, naMsaTH U T. [. YacTo GbIBaeT 4OCTATOYHO COOOMUTH Ha3BaHUe U Bepcuto OC, HO He pac-
CUUTHIBalTE, YTO BCe 3HAIOT, YTO UMEHHO IIofgpa3yMeBaeTcs nnon «Debian», Ui 4To BCe UCIONIb3Y-
10T x86 _64. Ecniu y Bac BO3HUKAIOT CJIOKHOCTU CO COOPKOM KOJa U YCTAHOBKOM, TaKXkKe HeoOxoguma
nHpopManus o cOOPOYHOM Cpee Ballero KOMITbIoTepa (KoMOuasaTop, make u T. 1.).

He GoiiTecs, ecnu Bai oT4e€T 06 ommbKe He OyAeT KpaToK. Y TajlaHTa eCTh elné u 6pat. JIydire coo0IIuThL
000 BCEM cpaldy, YeM MbI OyOeM MMOTOM BHIYKWBAThH (aKThl M3 Bac. C OPYyro¥ CTOPOHHI, ecimu (Qauiiel,
KOTOPBIE BHI XOTUTE TTIOKA3aTh, BEIUKY, TPaBuJibHee OyIeT CHavaJsia CIIPOCUTD, XOUET JIK KTO-TO B3TJITHYTh
Ha HUX. B 9moil cmamvee BH HaUAETE APYTHE COBETHI IO COCTABIEHUIO OTYETOB 00 OIIMOKax.

He TpaThTe BCE CBOE BpeMs, UTOORI BEISICHUTH, IIPY KaKUX BXOOHBIX JaHHEIX MCYe3aeT npobiiema. ITo BPAL
JI TIOMOIKET PeImuTh e€. Eciu BRIICHUTCS, 4TO OBICTPO MCIIPABUTH OMMOKY HEIb35, TOTOa Y Bac Oymer
BpeMsi HAauTH O0OXOOHOM IIyTh U COOOIUTL O HEM. U OmsiTh K€, He TpaTbTe CBOE BpPeMs Ha BHIICHEHUE,
MoYeMy BO3HHMKAET 3Ta omnOKa. Mbl HaliéM €€ NPUYIUHY AOCTAaTOYHO OBICTPO.

Coobias 06 ommbKe, CTapaliTeCh HE MONMYCKaTh IIyTAaHUIIL B TEPMUHAX. [ IpOrpaMMHEBIN ITaKeT B II€JIOM
Ha3wBaeTcsa «PostgreSQL», unorga «Postgres» myist KpaTkocTu. Eciiu BB TOBOPUTE UMEHHO O CEPBEPHOM
mmporecce, YIOMSHUTE 3TO; HE ClIedyeT TOBOPUTh «cOoi B PostgreSQL». C60i 0OMHOTO CEPBEPHOTO IIPO-
1ecca KapouHaJIbHO OTIMYaeTCs 0T CO0sI POOUTEJIbCKOTO MpoIlecca «postgres», Mo3ToMy, IMOXKaayucTa,
He Ha3bBalTe «cO0eM cepBepa» OTKITIOYEHHE OOHOI'0 M3 IMOMYNHEHHBIX CEPBEPHBIX IIPOIIECCOB U HAa000-
poT. KpoMe TOro, KIMeHTCKHe IPOrpaMMbl, TaKie KaK MHTEPaKTUBHBIN «Psql» CyIIeCTBYIOT COBEPIIIEHHO
OTHENbHO OT CEPBEPHOM YacTH. I10 BO3MOXKHOCTH ITOCTApalTECh TOYHO YKa3aTh, IHe HabIogaeTcs Ipo-
6;1eMa, Ha CTOPOHE KIIMEHTa UM CEPBepa.

3. Kyna coobwartb

B ofOmem cioydae 1oceIaTe cooOmieHusi 00 ommbKax CciaegyeT B CIMCOK  PACCBHUIKHA
<pgsgl-bugs@lists.postgresqgl.org>. Bam Hamo O6ymeT HamucaTh HUHPOPMATUBHYIO TEMY ITUChMa, BO3-
MOZKHO BKJTIOYMB B HEE 4YacCTh coobiieHus o6 omubdke.

Emé omuH BapuaHT OTIIPaBKU COOOINEHUS — 3alojIHUTh OTYET 00 omubKe B BebG-QopMme Ha cailime
npoekma. B aToM cnydae Ballle coo0lleHHe OymeT aBTOMaTH4YeCKU OTIIPaBJIEHO B CIHUCOK PaCCHUIKU
<pgsgl-bugs@lists.postgresgl.org>.

Ecnu BBl cooOliaeTe 00 OIIMOKE, CBSI3aHHOH C 0€30IIaCHOCTBIO, U He XOTUTEe, 4TOORI Ballle COOOIeHUe
TOSIBUIIOCH B MyOIUYHBIX apXUBaX, He OTIPABISHUTE ero B pgsqgl-bugs. O0 ysI3BUMOCTSIX BBl MOXKETE Ha-
MMHCaTh B 3aKPHITYIO TPYIIIY <security@postgresqgl.org>.
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He TIOCHITIANTe COO6U.I8HI/I$I B CIITMCKHN PacCChrIJIIKA oI HOJ'II:3OBaTeJ'Ieﬁ, HaIIpuMep B
<pgsgl-sql@lists.postgresgl.org> HUIU <pgsgl-general@lists.postgresqgl.org>. 9TU PaCCHIIKU
IIpegHa3Ha4Y€HEI OJIsd OTBETOB Ha BOIIPOCEL HOHLBOBaTeHeﬁ, 1 UX IIOOIMNCYUKN OOBLIYHO HE XOTAT II0JIy4aThb
coobmmenus 06 omubOKax, 60jiee TOTO, OHU BPSI JIX UCIPABAT UX.

Takxe, TMOXKAaJyHCTa, He OTHPaBIIUTE OTUYETHI 06 omnbKrax B CTIMCOK
<pgsgl-hackers@lists.postgresqgl.org>. OTOT CIHUCOK IIpefgHa3Ha4YeH O OGCy}KJ:[eHI/IH pa3pa60TKH
PostgreSQL, u 6ymeT nmyudrne, ecnu coobmerust 06 ommnbrax OyayT CyIecTBOBaTh OTAEBHO. MBI mepeHe-
céM o0CyxKaeHue Ballled OIUOKU B pgsgl-hackers, eciu mpobieMa moTpedyeT OHOHOJIHUTEIFHOTO pac-
CMOTPEHUS.

Ecnu BB CTONKHYIUCH C OIIUOKON B MOKYMEHTAIIMH, JTy4llle BCET0 HamucaTh 00 3TOM B CIMCOK PaCCHIJI-
KU, TIOCBSIMIEHHBIN TOKYMEHTAIIUHU, <pgsqgl-docs@lists.postgresql.org>. [loxkanyiicTa, mocTtapaiTech
KOHKPETU3UPOBATh, KaKas 4aCTh MOKyMEHTAIlU! Bac He YyCTpauBaerT.

Ecnu Baira omribka cBsi3aHa C MePeHOCUMOCTRIO Ha HeIIoAgoepKruBaeMoi ninaThopMe, OTIIPaBbTe ITMCHMO
110 afpecy <pgsqgl-hackers@lists.postgresql.org>, YTOOB MHI (M BBI) CMOTJIM 3amlyCcTUTb PostgreSQL
Ha Balllel rmaaTdopMe.

IIpuMmeyanue

BBHUIYy OrpOMHOI0 KOJIMYECTBA CIlaMa IMHMChMa BO BCE 9TH CIIMCKH PACCHUIKHU IIPOXOMSIT MOOEPAIIHIO,
€CJI OTIIPAaBUTENh He TTOAIIKCAH Ha COOTBETCTBYIOIIYIO PACCHITIKY. ITO O3HAYaeT, YTO HAallMCaHHOe
BaMU IIHCHEMO MOKET IIOSIBUTLCS B PACCHIIKE IIOCJIe HEKOTOPOM 3aiepKKu. EC/IM BBl XOTUTE MOMIIH-
caThCs Ha 9TU PACCHIIKY, moceTute https://lists.postgresql.org/, 4ToOB y3HaTh, KaK 9TO CHEJaTh.
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HYacTtb |. BBenpeHue

IToGpo moxkanoBaTh Ha BcTpeuy ¢ PostgreSQL. B cnepgyroux riaBax Bl CMOXKETE IIOTYUYUTD 0011lee mpeq-
ctaBneHue o PostgreSQL, pensainuoHHbIX 0a3ax MaHHBIX U g3bike SQL, eciu BHI el1l€ He 3HAKOMBI 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
1enb 9TOM YaCTU — MO3HAKOMUTH BaC Ha IMPaKTHKeE C KITIOYEBHIMM acneKTaMu cucteMbl PostgreSQL, mo-
9TOMY 3aTparuBaeMble B HeM TeMbl He OyIyT pacCMaTpPUBATHCSA MaKCUMaIbHO I'Ty0OOKO U TIOJIHO.

ITpouuTaB 3TO BBeAEHUE, BbI, BO3MOXKHO, 3aX0TUTE nepeit K Yactu I, 4ToOH monyuuts 6onee popmanu-
30BaHHOE 3HaHMe s3biKa SQL, unmu Kk Yactu IV, mocBAIMEHHON pa3paboTKe mpuinoxkeHun aist PostgreSQL.
Tem ke, KTO yCcTaHaBIUBaeT U afMUHUCTPUPYET CEPBEP CaMOCTOSTEJIbHO, ClleAyeT TaKXKe IIPOYUTaTh
YacTs III.




Nnasa 1. Havyano

1.1. YcTaHOBKa

ITpexkpe 4yeM BB CMOXKeTe KHCHONIb30BaTh PostgreSQL, BB KOHEYHO AOJIZKHEL €r0 YCTAHOBUThE. OOHAKO
BO3MOKHO, 4TO PostgreSQL yzKe ycTaHOBJIeH Y Bac, Tu00 MOTOMY YTO OH BKJIIOYEH B Ballly OIllepaIloH-
HYIO CUCTeMY, Tu00 ero yCTaHOBUJI CUCTEMHEIN agMUHUCTPaTop. ECiu 3TO Tak, 00paTUTECh K JOKYMEH-
TalluU II0 OHepaHHOHHOﬁ CuCTeMe MJIM K BalllieMy aIMHHHUCTPaTOPy u y3Ha171Te, KakK IIOJIYYUTHb OOCTYII K
PostgreSQL.

Ecnu e BB He 3HaeTe, yCTaHOBIEH N1 PostgreSQL unmu MOXKHO JTM UCIIONIE30BaTh €0 OJId 9KCIepUMeH-
TOB, TOTTa IIPOCTO YCTAHOBUTE ero caMmu. CoenaTh 3TO HECIO0KHO U 3TO OyIeT XOPOIIUM yIIPaKHEHUEM.
PostgreSQL MoxkeT yCTaHOBUTH JII000M OOBIYHLIN ITOIB30BATEIb; IpaBa CyIepIioiab3oBaTesisi (root) He
TpeOyIoTCs.

Ecnu BB ycTaHaBnuBaeTe PostgreSQL camocTosiTesibHO, 06paTuTech K ['1aBe 16 3a MHCTPYKIIUSMU 10
YCTaHOBKE, a 3aKOHYUB YCTAHOBKY, BEDHUTECH K 3TOMY BBEIEHHUIO. O6s13aTesIbHO HquHTafITe U BBIIIOJI-
HHUTE YKa3aHUd I10 YCTAaHOBKE COOTBETCTBYIOIIUX II€PEMEHHBIX OKPYXKEHU .

Ecnu Bam agMUHUCTPATOP BHITIOIHU YCTAHOBKY HE C TapaMeTpaMyu 10 YMOJTYaHUI0, BAM MOXKET HOTpe-
6oBaThLCS IIPOenaTh JOMOJIHUTENbHYI0 paboTy. Hanpumep, ecnu cepBep 6a3 JaHHBIX YCTAHOBJIEH Ha yna-
JIEHHOM KOMITBIOTEPE, BaM HYKHO OyIeT yKa3aTh B IePEeMEeHHOM OKPYKEeHUA PGHOST MM 3TOTO KOMITBIO-
Tepa. BeposiTHO, TakXkKe IPUOETCS YCTaHOBUTD IIEPEMEHHYIO OKPYKeHUSI PGPORT. TO €CTh, €CIIH BHI IIHITA-
€TeChb 3allyCTUTh KJIMEHTCKOE IIPUJIOKEHNE U OHO COO0IaeT, YTO He MOXKET IOOKIIIOYUTHCS K 6a3e maH-
HBIX, BHI IOJI2KHEI 0OPaTUTHLCS K BallleMy afMUHUCTPATOPY. ECu 9TO BB caMu, BaM ClIeIyeT 00paTUTHCS K
MOKYMEHTAllMK ¥ YOeOuThCS B IPABUIBHOCTYA HACTPOUKY OKPyXKeHus. Eciu BH He MOHSIH, 0 YEM 30eCh
UOET peyb, IeperauTe K CIeAyoIeMy pa3geny.

1.2. OCHOBbI apXUTEKTYpbl

IMpexkme ueM OPOOONKUTh, B MOMXKHEI Pa300paThCs B OCHOBAX apXUTEeKTyphl cucTeMbl PostgreSQL. Co-
CTaBUB KapTHUHY B3auMogmencTBUs dacTeu PostgreSQL, BEI cMOXKeTe ydllle IOHATh MaTepuas 3TOH Ija-
BHI.

T'oBops TexHUYECKUM sI3LIKOM, PostgreSQL peanun3oBaH B apXUTEKType KIUEHT-cepBep. PaGounii ceanc
PostgreSQL BkIO4aeT Clenyonire B3auMOOeCTBYIONME IIPOLECCH (IPOrpaMMEBI):

e T'71aBHBIN CePBEPHLIN IIPOIECC, YIIPaBIIAONNY ¢arimaMmu 6a3 JaHHBIX, TPUHUMAIONIUN ITOOKIIIOYEHUST
KJIMEHTCKUX IIPUJIOKEHUM U BHITIOJTHAIOMINM pa3/IMYHbIE 3aIIPOCH KJIMEHTOB K 0a3aM JaHHBIX. JTa
nporpamMa cepBepa B]l Ha3blBaeTcs postgres.

* KimeHTCKOe MpUI0KEHNE IOTb30BATENIS, JKEeIAlollee BEIIOMHATh onepauny B 6a3e qaHHbIX. Kin-
€HTCKUE TIPUJIOKEHUS MOTYT ObITh OYeHb PAa3HO0OPA3HBEIMHU: 3TO MOXKET OBIThH TEKCTOBAS YTUIINTA,
rpaduyeckoe MpUIOKeHNE, BeO-cepBep, UCHONMb3YIONIui 623y HaHHBIX OjId 0ToOpaxeHus BeO-cTpa-
HUI, WM CIelUaIu3MPOBAHHLIN HHCTPYMEHT Ay o6cnyxkuBanus BIl. HekoTopble KITMEHTCKUE TIPH-
JIOKEHUS TIOCTABIIAIOTCS B cocTaBe mucTpubyTuBa PostgreSQL, ogHako GOTBITMHCTBO CO3TA0T CTO-
pOHHUE Pa3paboTYUKU.

Kak ¥ B Opyrux TUNUYHEIX KJIMEHT-CEPBEPHEIX IIPUIIOKEHUAX, KJIUEHT U CEpBep MOI'YT pacrojaraTrbCs
Ha pa3HBIX KOMIIbIOTepax. B aToM cny4dae oHu B3amMopeHcTBYIOT o ceTu TCP/IP. BaxxHo He 3a0vIBaTh
9TO U IIOHUMATh, YTO (paiIbl, JOCTYIIHEIE Ha KJIIMEHTCKOM KOMITBIOTEPE, MOTYT OBITH HEOOCTYITHBI (MU
IOCTYIIHBI TOJIBKO II07 OPYTUM UMeHeM) Ha KOMIIbIOTEPe-CEPBEpeE.

Cepsep PostgreSQL moxeT 06c1yKkmBaTh OGHOBPEMEHHO HECKOJIBKO IMTOOKJIIOUEHUN KITUEeHTOB. 119 3TO-
IO OH 3allyCKaeT («IIopoxKaaeT») OTOEJIbHEIN IIPOLleCC OJIA KaXKA0ro IMOOKITI0UeHus1. MO2XKHO CKa3aTh, 4TO
KJIMEHT U CePBEPHLIH IIPo1ecc oOIaloTcs, He 3aTparuBasi TJIaBHEIHA ITPOIECC postgres. TakuM oOpas3om,
TJIaBHHIA CEPBEPHHIM ITPOIlecC Bcerma paboTaeT M OXKHUOAET MOOKIIIOUEeHUs KIUEHTOB, IPUHUMAS KOTO-
phle, OH OpraHU3yeT B3aUMOAENCTBUE KIINEHTa U OTHENbHOTO CEPBEPHOrO Ipoilecca. (KoHe4YHO BCE 3TO
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MIPOUCXOOUT He3aMeTHO MJIS IIOJIb30BaTels, a 9Ta CXeMa PacCMaTPUBAETCs 30eCh TOJILKO IJIsS ITOHWMa-
HUS.)

1.3. Co3paHue 6a3bl AaHHbIX

ITepBoe, KaK MOKHO IIPOBEPUTH, €CTh JIX Y BaC AOCTYII K CepBePY 6a3 JaHHBIX, — 9TO IIONLITATLCS CO37ATh
0a3y maHHbIX. PaboTatomuit ceppep PostgreSQL MozxKeT ynpaBisiTh MHOXKECTBOM 0a3 HaHHBIX, YTO II03-
BOJISIET CO3[aBaTh OTHAEJIbHEIE 6a3bl JAHHBIX IJIsI PA3HBIX IIPOEKTOB U II0JIb30BaTEIEH.

Bo3mozxkHO, Baml AOIMUHHUCTPATOP y2K€Ee COo3aall 6a3y OaHHBIX [OJIS Bac. B aTom CJIy4dae BBI MO2KeTe ITPOITy-
CTHUTB 3TOT ITAll U HepeﬁTH K ClleoymieMmy pa3fgeily.

151 co3maHus Oa3bl MaHHBIX, B 9TOM IIPHMepe Ha3BaHHOM mydb, BEIIIOJTHUTE CIEOYIOITYI0 KOMaH/Iy:
$ createdb mydb

Ecnu BE He YBUOIUTE HUKAKUX COO6LLI€HPlfI, 3HAQYUT oImepanud OblIyTa BEITIOTTHEHA YCIIEIHO U ITPOOOJI2ZKEHHN e
3TOro pa3peila MO2KHO IIPOIIYCTHUT.

Ecnu BRI BUOUTE COOGH.IGHI/IG THUIIA:
createdb: command not found

3HauuT PostgreSQL He ObLI yCTaHOBJIEH IIpaBUIbHO. JINOO0 OH He ycTaHOBIEH B0o0OIe, b0 B IIyTh IIO-
UCKa KoMaH[ 000JI0YKM He BKIIIOYEH ero KaTaJior. [TompobyiiTe BhI3BATh Ty K€ KOMaHIY, yKa3aB abco-
JIIOTHBIU IIyTh:

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

Y Bac 9TOT OyTh MOXKET OBITh OPYTUM. CBSIKUTECH C BAalllUM aiMUHHUCTPATOPOM UJIM IIPOBEPHTE, KaK OBIIIN
BBITIOJTHEHBI MHCTPYKIIMHU 10 YCTAHOBKE, YTOOBI MCIIPABUTh CUTYALIUIO.

Eme oquH BO3MOXKHEBIN OTBET:

createdb: He ymanoch NOOKIOUHUTLCY K Oasze postgres:
He yOalocCh IOIKNIOYUTbBCYI k cepBepy: No such file or directory
OH DeHCTBUTENbHO pafoTaeT NOKAalbHO U MPUHUMAET
coenuHeHusd uyepes Unix-coxer "/tmp/.s.PGSQL.5432"?

9TOo 03HaAYaeT, YTO CepBep He paboTaeT uiu createdb HE MOXKET K HEMY MOOKITIOYUTHCS. Y B 9TOM city4dae
IIePeCcCMOTPUTE UHCTPYKIIUY I10 YCTAaHOBKE MIX 00paTUTECh K aAMUHHUCTPATOPY.

TakXke BB MOZKETE IIOJIyYUTh COOOIIeHNE:

createdb: He yImanocbp HOOKIIUUTLCY K 6asze postgres:
BAXHO: ponbp "joe" He cymecTByeT

roe GUrypupyeT Ballle UMS II0JIb30BaTeId. ITO TOBOPUT O TOM, UTO aIMUHUCTPATOP HE CO3Tall YIETHYIO
3anuck PostgreSQL mng Bac. (YuéTtHble 3anucu PostgreSQL oTnM4aloTCa OT YUETHBIX 3alUCeN IOJIb30-
BaTeJleld OllepalliOHHOY CUCTEeMEL.) Eciiu BeI caMu sIBlIsieTeCh aIlMUHUCTPATOPOM, IpouuTauTte ['nasy 21,
TIOe HalKucaHo, Kak co3[aBaTh YYETHHIE 3aluCH. 19 cO3maHusa HOBOTO ITOJIb30BAaTeNIS BEl MOJIKHEI CTaTh
TTO/Ib30BATEJIEM OTIEPALIMOHHON CUCTEMHI, ITOJ UMEHEM KOTOpPOro O6v1T ycTaHOBNIEH PostgreSQL (00BI9HO
9TO postgres). TakXKe BO3MOKHO, UTO BaM Ha3HavYeHO UM I10Ib30BaTesis PostgreSQL, He coBnagaoliee
¢ BamuM uMeHeM B OC; B 3TOM ciIydae BaM HY2KHO SBHO yKa3aTh Ballle UMs I10J1b30BaTtensa PostgreSQL,
HUCIIOIB3Y4 KIII0Y —U UJIM YCTAHOBUB IIEPEMEHHYIO OKPYKEHUSA PGUSER.

Ecnu Y BacC eCTb yT-IéTHaH 3alliCh IIOJIL30BaTeEJisd, HO HET IIPpaB Ha CO3daHue 0a3bl JaHHEIX, BEI yYBUOUTE

COOOIIeHHEe:

createdb: cosmaTs 6a’3y OaHHBEIX He yIaloCh:
OIIMBKA : HeT IpaB Ha co3naHue 6as3bl OaHHBIX

Co3maBaTh 0a3bl JaHHBIX pa3pelieHo He BceM monb3oBaTensM. Eciu PostgreSQL oTka3wiBaeTcst co3ma-
BaTh 0a3bl MAHHBIX [JIsI BaC, 3HAUUT BaM HeOOXOOMMO COOTBETCTBYIOIIlee pa3pelmieHue. B aToM ciydae




Hauamno

o6paTuTecCh K BallleMy afMUHUCTPaTopPy. Eciu BE ycTaHaBnuBanu PostgreSQL camu, TO [JIs 1IeJied 3TOTo
BBeJIeHUS BBl OOJIZKHEL BOUTHU B CUCTEMY C UMeHeM II0JIb30BaTesIs, 3allycKatomero cepsep BII.

Bel Takke MozKeTe co3gaBaTh 0a3bl MAaHHBIX C OPYTrHMH uMeHaMmu. PostgreSQL mo3BoisieT co3maBaTh
CKOJIBKO YyTromHO 0a3 maHHBIX. MMeHa 0a3 MaHHBIX JOIXKHBI HAUMHATHCSA C OYKBH U OBITH He OIHHHee 63
CUMBONOB. B KauecTBe uMeHu 06a3bl MaHHBIX YIOOHO MCIOJIF30BATh Ballle TEKYyIlee MMs II0Ib30BaTells.
MHorue yTUIUTH IIPeAosiaraloT Takoe MM 110 YMOJTYaHUIO, TaK YTO BEl CMOXKETe YIIPOCTUTHL BBOJ, KO-
MaH[. YToOsl co3maTh 0a3y JaHHBIX C TAKUM HUMEHEM, IPOCTO BBEOUTE:

S createdb
Ecnu BHI 60]'[]3]116 He XOTHUTE HCIIOJIb30BATh BAIIly 6a3y OAaHHBIX, BBI MO2KeTe yIOAaJIUTb ee. HaanMep, ecC-

Tiu BEL Biapgesnel] (co3maTeb) 6a3bl JaHHBIX mydb, BBl MOXKETE YHUYTOKUTEL €€, BHIIOJIHUB CIeOYyIOUIyIO
KOMaHIy:

$ dropdb mydb

(9Ta KoMaHOa He cuuTaeT uMeHeM B]I o yMOTYaHMIO UMS TEKYIIEero II0JIb30BaTelsl, Bbl MOJI2KHEI SIBHO
yKa3aTh ero.) B pe3ynbraTe 6yoyT GU3NUYECKH yOalaeHbl Bce (aMibl, CBsi3aHHEIe ¢ 6a30i JaHHBIX, U TaK
KaK OTMEHHUTD 3TO OeHCTBHEe Hellb3sl, He BLIIIONHSINTE ero, He IOOyMaB O IIOCJIeICTBUIX.

Y3HaTh 0 KOMaHmax createdb ¥ dropdb GOJBIIE MOXKHO B cipaBKe createdb u dropdb.

1.4. NMopknouyeHUue K ba3ze gaHHbIX

Co3maB 6a3y maHHBIX, BBl MOXKeTe 00paTUThCS K HE:

e 3amnycTuB TEPMHUHAIbHYIO mporpaMMy PostgreSQL mopm Ha3BaHUEM pPSql, B KOTOPOM MOXKHO MHTEpakK-
THBHO BBOOWTH, PEIAKTUPOBATh U BEIIOIHATE KoMaHALI SQL.

e Hcmomnmb3ys CyIlecTBYIOMe rpadruuecKrue HHCTPYMEHTHI, HanpuMep, pgAdmin unu opucHBIM nakeT
c nogmepxkkot ODBC unu JDBC, m0o3BonsIONIUY co3maBaTh U yIIPaBIIsATh 0a30# MaHHBIX. DTU BO3-
MOZKHOCTH 30€Ch He pacCMaTpPHUBAIOTCH.

e HanwucaB coOCTBEHHOE IIPUJIOKEHUE, UCIIONb3YsT OOUH U3 MHOXKECTBA [OCTYITHBIX SI3bIKOBBIX UHTEP-
¢deticos. [TompobHee 3TO paccMaTpuBaeTcs B HYacTu V.

Yrto6sI paboTaTh C IPUMEPAMU 3TOTO BBEIEHUSI, HAYHUTE C psql. [IOOKITIOUUTECS C €T0 MOMOIIBIO K Ha3e
OaHHBIX mydb MOKHO, BBEISI KOMaHIY:

$ psql mydb

Ecnu ums 6a3bl JaHHBIX HEe YKa3aTh, oHa OyneT BeIOpaHa 110 UMeHHU MoJjib3oBaTesns. O6 9ToM yxKe paccka-
3BIBAJIOCH B IIPEOBIAYIIEM pa3fielle, IIOCBIIIEHHOM KOMaHe createdb.

B psgl BH yBUOUTE CleAylolee COOOIIeHHE:

psgl (10.23)

Type "help" for help.

mydb=>

ITocnenHsis CTPOKA MOXKET BHITISIETh U TakK:

mydb=#

YTo moKa3kBaeT, UTO BBl ABJIseTeCh CyIlepIIoNib30BaTesleM, U TaK CKopee Bcero OymeT, ecliu BEHL yCTa-
HaBnuBanu 3k3eMnysap PostgreSQL camu. B aToM ciyyae Ha Bac He OyQyT PacIpOCTPaHSIThHCSI HUKaKUe
OTpaHWYEeHUs OOCTyIa, HO OJIid Iejiell JaHHOTO BBeOEeHUS 3TO He BaXKHO.

Eciu BB CTONKHYIINCE C TPo0IeMaMu IIPH 3allyCKe psql, BEPHUTECH K IPebIAyIeMy pa3geny. KoMmaHOwr
createdb ¥ psql MTOOKIIIOYAIOTCS K CEPBEPY OOMHAKOBO, TAaK YTO €CJIM IepBas paboTaeT, moxkHa pabo-
TaTh ¥ BTOPAs.

! O6BsICHITE 9TO ITOBEIEHAE MOKHO TaK: YISTHBIE 3aIKCH [IOJIb30BaTeNel PostgreSQL oTnIH4a0TCs OT yYETHBIX 3aMIMCEN ONIEPAIIMOHHON CUCTEMEL. I1py MOOKITIOYeHUH
K 6a3e [aHHBIX BB MOXKETe yKas3aTb, C KAKMM MMEHeM II0jb30BaTens PostgreSQL Hy:KHO NMOOKIIOYAThCA. 110 yMOTYAHUIO XKe HCIOIb3YyEeTCS UMs, C KOTOPBIM BB
3aperuCTPUPOBAHE B OIIEPAIOHHON cucTeMe. I1pu 9ToM nomy4aeTcs:, 4To B PostgreSQL Bcerna ecTh y4€THAs 3alIUCh C UMEHEM, COBIIANAIOIIUM C KMEHEM CHCTEMHOTO
TI0JIb30BaTesIs], 3allyCKalollero cepsep, ¥ K TOMy JKe 3TOT II0JIb30BaTellb BCETfla UMeeT IIpaBa Ha co3faHue 6a3 maHHBIX. Y 4TOOH IOOKIIOUUTLECS C HMEHEM 3TOTO
nonb3oBaTests PostgreSQL, Heo6s3aTeTbHO BXOAUTE C 9TUM UMEHEM B CHCTEMY, JOCTAaTOYHO Be3ie IepefiaBaTh ero ¢ mapaMeTpoM —U.
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INTocnenHAs CTpOKa B BEIBOME psgl — 3TO NpHUIJIallleHKHe, KOTOPOe MOKAa3bBaeT, YTO psqgl KAET BaIlIUX
KOMaH/ U BHl MOKeTe BBOOUTh SQL-3ampockl B pabouei cpefie psqgl. [TompobyiiTe 3T KOMaH/IH:

mydb=> SELECT version();
version

PostgreSQL 10.23 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 mporpamMmme psgl €CTh MHOXKECTBO BHYTPEHHUX KOMaHT, KOTOPEIE He ABnATca SQL-onepaTtopamu. OHU
HAYMHAIOTCS C 0OpaTHOM KOCOM 4epTHl, «\». Hampumep, BBl MOKETEe MOJIYYUTh CIIPABKY M0 Pa3/IMYHBIM
SQL-komaupam PostgreSQL, BBens:

mydb=> \h

YTOoOBI BEIATH U3 psql, BBEOUTE:
mydb=> \gq

¥ psql 3aBEPINUT CBOIO paboTy, a Bl BEPHETECH B KOMAaHOHYIO 000JI0YKY OTIepaliuoHHOM cucTeMsl. (YTo-
OB y3HATH O BHYTPEHHUX KOMaH/IaX, BBEAUTE \ ? B MPUTIAIIEHUY KOMaHOHOM CTPOKY psqgl.) Bce Bo3Moxk-
HOCTH psql OOKYMEHTUPOBAHHI B ciipaBKe psql. B aToM pyKoBOOCTBe MBI He OymeM HMCIIOJIb30BATh 3TU
BO3MOXKHOCTH SIBHO, HO BbI MOXKETE U3YYUTh UX U IPUMEHSTH IIPU YOOOHOM CiIy4ae.




NnaBa 2. A3bIK SQL

2.1. BBepeHue

B sTo11 rmaBe paccMmaTpuBaeTcs Ucnonb3oBanue SQL Oy BEIIOIHEHU IPOCTHIX onlepanuli. OHa Ipu3Ba-
Ha TOJIbKO TTO3HAKOMMTE Bac ¢ SQL, HO HU B KOel Mepe He IPeTeHOyeT Ha CcYepIbIBalollee PyKOBOACTBO.
ITpo SQL HanmmcaHo MHOXKeCTBO KHUT, BKiouasg melt93 u date97. IIpu aToM cremyeT YUUTHEIBATh, UTO
HEKOTOpHIe BO3MOXKHOCTH f3bIKa PostgreSQL saBns0TCSA pacliupeHUsAMU CTaHgapTa.

B cnepyromux mpuMepax MEL IIpeflioiaraeM, YTo BE CO30ani 6a3y HaHHEBEIX mydb, KaK OIKUCAHO B IIPENEI-
OyIIel riaBe, U CMOTJIN 3allyCTUTD pPsdl.

[Tpumepsl 5TOr0 PYKOBOACTBa TaKXKe MOXKHO HalTH B ITaKeTe UCXOOHOTro Koma PostgreSQL B kaTanore
src/tutorial/. (B gBomuHBIXx gucTpubyTUBax PostgreSQL aTu ¢aitabl MOTYT HE TTOCTABIATHCS.) YTOOH
UCTIOJIL30BaTh 3TU (paliibl, IepedanTe B 9TOT KaTaJor U 3almycTuTe make:

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

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

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

mydb=> \i basics.sql

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

2.2. OCHOBHbI@ NMOHATUA

PostgreSQL — aT0 pesasuyuoHHas cucmema ynpasaeHus 6asamu darvHbuix (PCYB]I). 310 03HaYaeT, 4To
9TO CHUCTeMa yIIpaBJIeHUS OaHHBIMU, IIPEeACTaBIeHHBIMU B BUAe omHoweHul (relation). OTHOmEeHNE —
9TO MaTeMaTHYeCKH TOUHOe 0003HaueHre mab.iuiubl. XpaHeHNe JaHHBIX B TAOIUIIaX TaK pacIpocTpaHe-
HO CErofiHs, YTO 9TO KaXKEeTCS CaMbIM OUYEBUAHBIM BapHaHTOM, XOTS €CTh MHOXKECTBO APYTHUX CIIOCOO0OB
opraHu3amuu 0a3 maHHBIX. Hampumep, dainsl 1 Katanord B Unix-momoOHBIX OMEPaIlMOHHEIX CHCTeMax
00pa3yioT nepapxuiecky 6a3y maHHBIX, @ CETOIHS aKTUBHO Pa3BUBAIOTCSI 00 bEKTHO-OPUEHTUPOBAHHEIE
0a3bl TaHHEIX.

Jlto6ast Tabulla mpeacTaBiisgieT co00M UMEeHOBAaHHLIN Hab0p cmpok. Bce cTpoky TabJIMIIEI MMEIOT OOUHA-
KOBHIY HAa0Op MMEHOBAHHHBIX CMO101,08, IPU 3TOM KaXXAOMY CTOIOIY Ha3HA4YaeTCs ONPENeSIEHHBIN TUII
OaHHBIX. XOTS MOPSIIOK CTOJIOIIOB BO BCEX CTPOKaxX GUKCUPOBAH, BaXKHO ITOMHUTD, 4TO SQL He rapaHTHu-
pyeT Kakoi-nubo IoPsSmoK CTPOK B Tabswulle (XOTS UX MOXKHO SIBHO OTCOPTUPOBATH ITPU BEIBOLE).

Tabnuiel 06beAUHSIOTCS B 023kl MaHHBIX, @ Ha00p 6a3 JaHHBIX, YIIPaBISEeMBbIN OHUM 3K3EeMIIJITPOM Cep-
Bepa PostgreSQL, ob6pa3yeT Ks1acmep 6a3 maHHBIX.

2.3. Co3paHuve Tadbnuubl

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

CREATE TABLE weather (

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

Bech 3TOT TEKCT MO2KHO BBECTH B psgl BMECTe C CHMBOJIaMH IIepeBOoJa CTPOK. psgl IMMOHUMAET, YTO KO-
MaHOa IIPpOoOoJIZKaeTCsa 0O TOYKHU C 3aMsTOM.

B komanmax SQL MOxKHO CBOOOTHO MCIIOIE30BaTh IPOOEIbHBIE CUMBOJIEI (IIpoOesl, TaOyIsSIIUy U IIepe-
BOOBI CTPOK). DTO 3HAYHT, YTO BEI MOXKETE BBECTH KOMAHIY, BEIPOBHSB €€ MO-IPYTroMYy UIH JaxKe YMEeCTUB
B OOHOM cTpoKe. [IBa MuHyca («—-») 0003HaYaIOT Ha9aJio KOMMeHTapus. Bcé, 4To uOE€T 3a HUMHU 0 KOHIA
CTpPOKU, urHopupyeTcsa. SQL He 4WyBCTBUTEJIEH K PETUCTPY B KIIOYEBHIX CJIOBAX U UAEHTU(GUKATOPAX, 3a
HUCKIIOYEHNEM UIEHTU(PHUKATOPOB, B3ATHIX B KaBLIYKY (B TAaHHOM CJIy4dae 3TO HE Tak).

varchar (80) ompenesnseT TUN HaHHBIX, OYCKaIOIINM XpaHeH!e ITPONU3BOIbHBEIX CUMBOJILHEIX CTPOK HOJIH-
HOM 00 80 CUMBOJIOB. int — OOBIYHBIN ITEJIOYNCIIEHHEIN THII. real — THUII [IJISI XPaHEHUS YUCEII C IJIaBalo-
ey TOYKOM OOMHAapPHOM TOYHOCTH. date — TuIl gaThl. ([Ja, cTonbell Tuila date TakKXKe Ha3bIBAETCH date.
DTO MOXKeT OBITh yOOOHO MIIM BBOOUTH B 3a0yXKOeHNEe — KaK IOCMOTPETD.)

PostgreSQL nonpmepxkuBaeT cTaHgapTHEIE TUIE SQL: int, smallint, real, double precision, char (N),
varchar (N), date, time, timestamp ¥ interval, a TaKXKe APyrue YHUBEpPCaJIbHEIEe TUIIE ¥ O0raThHI Habop
reoOMeTPUYEeCKHUX TUIIOB. KpOMe TOTrO, POStgreSQL MOZKHO PaCIIMPATE, CO30aBasia Ha60p COOCTBEHHEIX TU-
IIOB OJAHHHBIX. Kak CcJjilegCTBUe, UM€EeHa TUIIOB He ABJIAI0OTCSA KJIIOYEBbIMU CJIOBAMU B /:[aHHOI‘;I 3alluCu, KpoMme
Tex CJIydaeB, Korja 9To TpebyeTcs [s peasu3aliuy 0COOLIX KOHCTPYKIui cTanmapTa SQL.

Bo BTOPOM IIpuMepe MBI COXPaHHUM B Ta6HI/IHe ropoga 1 ux Feorpa(bﬂquKoe IIOJIOZKEHHUE:

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

)i

3mech point — npuMep crelnuduueckoro Tuma gaHHbX PostgreSQL.

Haxkowner, ciaenyeT CKa3aTh, 4YTO €CJIM BaM fOosbile He HY>KHa Kakasi-nmubo Tabuila, Ui BE XOTUTE Iiepe-
co3maTh eé II0-OPyroMy, BBl MOXKe€Te YOAJIUTh eé, UCIIONIB3y4d CIIEeOYIOIIYI0O KOMaHOy:

DROP TABLE wmMdg_TabaHIEL;

2.4. llobaBneHue CTPOK B Tabnuuy

st mo6aBneHUsT CTPOK B TaBGJIUITy UCIIOIB3YETCS ONMepaTop INSERT:
INSERT INTO weather VALUES ('San Francisco', 46, 50, 0.25, '1994-11-27");

3aMeTbTe, YTO [JI BCEeX THUIIOB JaHHBIX IIPUMEHAITCA OOBOJIBHO O4YEBHOHEIE (bOpMaTBI. KoucTaHTHI, 3a
HUCKIITIOYEHHNEM IIPOCTEIX YHCJIOBEIX 3HAYEeHUH, OOBLIYHO 3aKJII0YAIOTCS B aHOCTpO(l)LI ('), kaK B MaHHOM
IIpuMepe. Tun date Ha caMOM fejie O4eHb ruboK u IIDUHUMAET Pa3HbIE Q)OpMaTBI, HO B JaHHOM BBEOEHHNHU
MEI 6yneM IIPpUOEPXKHUBATECA IIPOCTOTO ¥ OOHO3HAYHOTIO.

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

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

IToka3aHHBIN 3[MeCh CUHTAKCUC TPeOyeT, YTOOHI BbI 3alIOMHUJIN ITOPSAOOK CTOJIOI0B. MOXKHO TaKXKe IIPHU-
MEHUTD aJIbTEPHATUBHYIO 3aIIHCh, IIEPEYUCIIUB CTOIOLEI IBHO:

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

Br1 moxkeTe IIePevYUucCiIiuThb CTOJ'I6I_ILI B OPYT'OM IMOPAOKeE, €CJIX KeJjlaeTe OIIYCTUTh HEKOTOPEIEe U3 HUX, Ha-
IIpuMeD, €CJId YPOBEeHb OCaOgKOB (CTOJ'I6€‘H pGC) HEU3BECTEH:

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

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

BEI Takke MOXKeTe 3arpy3uTb 0O0JIBIIION 00BEM MAaHHBIX U3 OOBIYHBIX TEKCTOBHIX (paiijioB, MPUMEHUB KO-
MaHOy COPY. OOnIYHO 3TO OymeT OBICTPEE, TaK KaK KOMaHOa COPY OINTHMU3UPOBaHAa /sl TAaKOT0 IpUMe-
HEeHWUsI, XOTs U MeHee TubKa, ueM INSERT. Hampumep, e€é MOXKHO HCIIOIb30BaTh TakK:

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

37mech mogpal3yMeBaeTcs, YTO OaHHBIN (all JOCTYyIeH Ha KOMObIOTepe, IrIe paboTaeT cepBepHBIN IIPO-
Ilecc, a He Ha KJIMEHTe, TaK KakK yKa3aHHBIU ¢alin OygeT IPOYNTaH HENOCPENCTBEHHO Ha cepsepe. Ilo-
IpobHee 06 3TOM BBl MOXKeTe y3HATh B onucaHuu KomaHasl COPY.

2.5. BbinosiHeHMue 3anpoca

YT0o0OBI HOJIYYUTh HaHHBIE U3 TAOIUITHEI, HYKHO BBIIOJIHUTE 3anpoc. [ 3Toro nmpepgHasHadeH SQL-ome-
paTop SELECT. OH COCTOUT M3 HECKOJIBKUX YacTel: BLIOOPKM (B KOTOPOM MEPEYUCIITIOTCS CTOIOIIEI, KO-
TOPBIE [OJXKHEI OBITh ITOJIYyYEHHI), CIIUCKa TabmuIl (B HEM IEePEeYUCIITIOTCS TabIUIIbl, U3 KOTOPHIX OyayT
MMOJTy4YeHHbl [JaHHbIe) U He00s3aTeJIbHOTO YCIIOBUS (OIpPenesisiioniero orpauudenns). Hanpumep, 4ToOb
TOJIYyYUTDb BCE CTPOKU TAOMUIIEI weather, BBEOUTE:

SELECT * FROM weather;

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

B pe3ynbTaTe HOJIKHO MOTYyYUTHCS:

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

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

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

U nmony4uts B pe3ynbrare:

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

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

3amnpoc MOKHO [OIOJIHUTEL «YCJIOBUEM», NO0aBUB IIPENJIoKeHNe WHERE, OTpPaHUYMUBAIOIlee MHOMXKECTBO
BO3BpalllaeMbIX CTPOK. B mpennoxkeHnn WHERE YyKa3bIBaeTCs JIOTUYECKOe BhIpaxKeHue (IpoBepKa UCTUH-
HOCTH), KOTOPO€E CIYyXKUT (PUIBTPOM CTPOK: B pe3yNIbTaTe OKA3hIBAIOTCS TONBKO T€ CTPOKM, OJIS KOTOPBIX
9TO BBIpaXKeHWE MCTUHHO. B 3TOM BhIpaxKE€HUM MOTYT IPUCYTCTBOBAThH OOBIYHEIE JIOTMUYECKUE OIlepaTo-
p®I (AND, OR M NOT). Hampumep, cremyomuil 3alrpoc NoKaxKeT, Kakasi rmoroga 6sina B Cad-OpaHIIMCKO B
OOXKIOJIUBHIE JHU:

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

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

BBl MOXKeTe ITOMYyYHUTh PE3yIbTAaThl 3alIP0OCa B OIIPedeIEHHOM HOPSAOKe:

SELECT * FROM weather
ORDER BY city;

city temp_1lo temp_hi prcp date
——————————————— B T e s
Hayward \ 37 | 54 | | 1994-11-29
San Francisco | 43 | 57 | 0O | 1994-11-29
San Francisco | 46 | 50 | 0.25 | 1994-11-27

B satom IIpuMepe MmopsagokK COPTUPOBKHU onpe,uenéH He IIOJIHOCTEBIO, IIO3TOMY BEHL MO2ZKeETe ITOJIYYUTh CTPO-
KH CaH-(DpaHLII/ICKO B J11000M IIOpAIOKe. Ho BmI Bcerga IIOJIYYHUTEe PEe3yJIbTarT, IMOKa3aHHLIM BHIIIE, €CITHU
HaIIHUIIIeTe:

SELECT * FROM weather
ORDER BY city, temp_lo;

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

SELECT DISTINCT city
FROM weather;

Hayward
San Francisco
(2 rows)

U 3mecs IIOPAOOK CTPOK TaK2Ke MO2KET BAaPbUPOBATHCA. YT0O6H II0JIy4aTb HEU3MEHHEBIE PEe3YyJIbTAThI, CO-
€OVMHUTE NIPpeajIoKeHusi DISTINCT ¥ ORDER BY:

SELECT DISTINCT city
FROM weather
ORDER BY city;

2.6. CoepmHeHus Tadbnuy

Ilo 3ToTro BCE HAlIM 3alpPOChl 00pallaaruch TOIBKO K omHOM Tabnuiie. OgHaKO 3aIllpoCkl MOTYT TaKxkKe 00-
palaThcsa cpa3y K HEeCKOIBKUM TabiauilaM MM o0pallaThCsa K TOHM XKe TabJuile Tak, YTO OJHOBPEMEHHO
OynyT obpabaTHBaThCSA Pa3Hble HAOOPH €€ CTPOK. 3anpoc, oOpalaiuicsa K pa3HeiM HabopaM CTPOK
OOHOM MU HEeCKOJIbKUX Tabiuil, Ha3wiBaeTcss coeduHeHuem (JOIN). HampumMep, MBI 3aX0TeIU IIepeduc-
JIUTH BCe IIOTOOHEIE C06BITI/IH BMeCTe C KOOpOAMHAaTaMMt COOTBETCTBYIOIIUX I'OPOOOB. ,]:[J'IH 9TOI'O MBI OOJIXK-
HBI CPAaBHUTH CTOJIOEI] city KaXKOO¥ CTPOKM TabJIUILI weather CO CTOJOIIOM name BCEX CTPOK TabGIUITHI
cities ¥ BEIOpATh ITaphl CTPOK, OJISS KOTOPHIX 9TH 3HAUYEHUS COBIIAaloT.

IIpumMeuyaHnue

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

’B HekoTopeix CYB]I, BKmo4as crtapble Bepcuu PostgreSQL, peanusanus NpeaioKeHusi DISTINCT aBTOMaTU4eCKH YIOPSIAOYUBAET CTPOKH, TaK YTO ORDER BY mo6aB-
7Tk He 06s13aTentHO. Ho ctanmapt SQL aToro He TpebyeT u TeKylnas Bepcusi PostgreSQL He rapaHTHPYeT ONpefelEHHOTo NOpsAKa CTPOK Iociie DISTINCT.
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9TO MOXKHO CHOEeNIaTh C IIOMOIIBIO ciieoymoimero 3arpoca:

SELECT *
FROM weather, cities
WHERE city = name;

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

O6paTI/ITe BHHUMAHHE Ha [OB€ 0COOEHHOCTH IIOJIYYE€HHBIX TAaHHBIX:

* B pesynbTarte HeT cTpoku c ropogoM Xeiyopn (Hayward). Tak moIy4Yusioch MOTOMY, 9TO B TaGuie
cities HET CTPOKH MJIsI JAHHOTO IOPOMa, a MIPU COeIUHEHUU BCe CTPOKM TAGIUIIE weather, [AJIS KO-
TOPBIX HE HAIIJIOCh COOTBETCTBHE, OIIyCKAIOTCsI. BCKope MBI yBUONUM, KaK 9TO MOXKHO HCIIPABUTh.

 HazBanue Tropoga OKa3aJIOCh B IBYX CTOJ'I6I_IaX. 310 IIPAaBUJIBHO U 00bsICHSIETCS TéM, 9TO CTOJ'I6I_U:I
Ta6J'II/II_[ weather M cities OBIIH OG'BGJII/IHeHbI. XoTs Ha IIPAKTHUKE 3TO HeXKeJlaTeJIbHO, II03TOMY JIy4-
ure repeducCIiiuTh Hy>KHBI€ CTOJ'I6I_IBI SIBHO, a HEe UCIIOJIb30BATh *:

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

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

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

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

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

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

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

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

Cettuac MBI BEISICHUM, KaK BEPHYTh 3allKMCH O IIOTOfie B ropoae Xenyopa. MBI XOTUM, YTOOHI 3aIIpoC IIPO-
CKaHMpPOBaJl TabJUIYy weather U [OJISI KaXXKOOM €€ CTPOKHU HAIIEJI COOTBETCTBYIOIIYIO CTPOKY B Tabmuile
cities. Ecyu ke Takas CTpOKa He OymeT HalijeHa, MBI XOTUM, UYTOOBI BMECTO 3HaYeHUM CTOJIO0B U3 Tab-
JINIEL cities OBUIM MOMACTABIEHHl «IIYCThIE 3HAYEHHUS». 3aIPOCH] TAKOTO THUIIA HA3bIBAIOTCHA 8HEWHUMU
coeduHeHuamu. (CoeguHeHMsI, KOTOPBIE MBI BUAEIN A0 9TOT'0, HAa3BIBAIOTCSI BHYTPEHHUMH.) DTa KOMaHIa
OymeT BEITJIIAETDH TaK:

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

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

10



A3k SQL

OTOT 3ampPOC HA3BIBAETCS /1€8bIM BHEWHUM COe0UHEeHUeM, IOTOMY YTO U3 TaOGJIHIILI B JIEBOM YaCTH OIle-
paTtopa OymyT BHIOPAHHI BCE CTPOKH, a M3 TAOMHIIHI CIIpaBa TOJIBKO Te, KOTOPHIE yOalI0Ch COIIOCTABUTH
KaKuM-HUOyOb CTPOKAM U3 JIeBOM. [Ipu BHIBOIE CTPOK JIEBOM TAOIMIIEI, OJIT KOTOPHIX HE yOalIoCh HAUTH
COOTBETCTBHUS B IIPABO¥, BMECTO CTOJIOIIOB ITPaBO¥ TaOIHIIEI IOOCTABIIAIOTCS MycThie 3HaYeHuss (NULL).

VYnpaxuenue: CyIecTBYIOT TakKXKe IIpaBble BHEITHHE COeMUHEHUS U IIOJIHbIEe BHEITHNE COeNUHEHU.
ITonmpoOy¥iTe BEIICHUTH, YTO OHU COOOM IPEICTABIISAIOT.

B coemuHeHUM MBI TAaKXe MOXKEM 3aMKHYTh TabGuIly Ha cefsi. DTO Ha3bIBAETCS 3AMKHYMbIM COEOUHEHU-
em. HampuMep, IpencTaBbTe, YTO MBI XOTHM HAHTH BCE 3aIIMCH IIOTOOLI, B KOTOPEIX TEMIepaTypa JIeKUT B
Oualal30He TeMIlepaTyp OPYTUX 3amucen. [ 9TOro Mbl JOJIZKHEI CPABHUTH CTOJIOIE temp_lo M temp_hi
KaXKOou CTPOKH TaOIHUITH weather CO CTONOIAMM temp_lo M temp_hi gpyroro Habopa CTPOK weather.
9TO MOXKHO CIejlaTh C ITOMOIILIO CIIEOYIOIIero 3ampoca:

SELECT Wl.city, Wl.temp_lo AS low, Wl.temp_hi AS high,
W2.city, W2.temp_lo AS low, W2.temp_hi AS high
FROM weather W1, weather W2
WHERE Wl.temp_lo < W2.temp_lo
AND Wl.temp_hi > W2.temp_hi;

city | low | high | city | low | high
——————————————— et it e
San Francisco | 43 | 57 | San Francisco | 46 | 50

Hayward 37 54 San Francisco 46 50

(2 rows)

3nechk MBI BBEJIM HOBBIE 0003HaAYEHUA TaﬁHI/I]_U:I weather: wi u W2, YTOOBI MOXKHO OBLIO PAa3JIU4YUTh JIEBYIO
U IMTPaBYIO CTOPOHEI COEOUHEHUA. BbI MOKeTe UCIOIb30BaATh HOHOﬁHBIe IICEBOOHMMEI M1 B IPYTUX 3alIpOCax
OJisd COKpPallleHUd:

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

Brl GymeTe BCTpedaTh COKpAIIEHUS TAKOT'O POZia JOBOJIBHO HaCTO.

2.7. ArperaTtHbie PYHKL UM

Kaxk 60JIBIIMHCTBO APYTUX CEPBEPOB PEISIIUOHHLIX 6a3 maHHBIX, PostgreSQL mogmepKuBaeT azpe2amHbule
¢yHKUuu. ArperaTHast GYHKIUS BEIYUCIISAET eUHCTBEHHOE 3HaYeHue, oopabaTeiBasi MHOXKECTBO CTPOK.
Hampuwmep, ecTs arperaTHble (QYHKIIMU, BEUHUCISIONINE: count (KOIUYECTBO), sum (CyMMY), avg (cpen-
Hee), max (MAKCUMYM) ¥ min (MUHHUMYM) IOJiss Habopa CTPOK.

K IIpuMepPy, MBI MO2KeM HaWTH CaMVYIO BEICOKYIO M3 BC€X MUHUMAJIBHBEIX THEBHBIX TEMIIEPATYD:

SELECT max (temp_lo) FROM weather;

46
(1 row)

Ecnu MBI XOTUM y3HATh, B KAKOM TOpofie (Miau ropoaax) Habmoaanack 9Ta TeMIiepaTypa, MOXKHO TTOIPO-
0oBaTh:

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

HO 3TO He OymeT paboTaTh, TaK KaK arperaTHyio QYyHKIIMIO max HEIb3sl HMCII0JIb30BaTh B IIPEAI0XKEHUN
WHERE. (9T0 orpanudyeHue oOBbSICHIETCS TEM, YTO IIpPejIoXKeHne WHERE MOJI?KHO OIPeHeuTh, OJId KaKuX
CTPOK BBIYUCIISITh arperaTHyio ¢GYHKIIMIO, TAK YTO OHO, OYEBUIHO, HOJIZKHO BEIYUCSITLCS OO arperaTHHIX
dbyukimii.) ODHaKO KakK 4acTo OBIBAET, 3alPOC MOXKHO IIepPe3alyCTUTh U IOJIYYUTh XKeJlaeMbId pe3yabTarT,
OPUMEeHUB nho03anpoc:

SELECT city FROM weather

11
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WHERE temp_lo = (SELECT max (temp_lo) FROM weather);

San Francisco
(1 row)

Temnepb BCE B IOPSAOKE — II0A3AIIPOC BHITIOTHSIETCS OTOEJIbHO U PEe3yJIbTaT arperaTHoM (pyHKIIUY BHIYMC-
JITeTCS BHE 3aBUCHMOCTHU OT TOT'O, UTO IIPOUCXOOUT BO BHEIIHEM 3aIlpoce.

ArperaTHbIe QYHKIIMH TaKXkKe 0YeHb II0JIe3HBI B COUeTAaHWH C MPeIoXKeHueM GROUP BY. Hampumep, MBI
MOKEM IIOJIyYUTh MAaKCUMYM MUHHMAaJIbHOM MTHEBHOM TeMIIepaTyphl B pa3pes3e ropoIos:

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

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

30ech MBI II0JIy49aeM II0 OOHOU CTPOKEe OJId KaXKIOO0ro ropona. Kaxmrnri aneTaTHbII;'I pPe3yibTaT BEIYUCIIA-
€TC4d II0 CTPOKaM TaGJ’II/IHLI, COOTBETCTBYIOIIIMM OTOEJIBHOMY Iropony. MEI MOXKeM OTd)HJ'IprOBaTI: rpym-
IIUpPpyeMEBI€ CTPOKH, UCIIOJIb3yd HAVING, ¥ IIOACUYHUTEIBA€MEBI€ CTPDOKH, UCIIOJIB3yd FILTER:

SELECT city, max(temp_lo), count (*) FILTER (WHERE temp_lo < 30)
FROM weather
GROUP BY city
HAVING max (temp_lo) < 40;

city | max | count
_________ I
Hayward | 37 | 5
(1 row)

Meur IIoJjiy4aeM Te 2Ke pe3yJIbTAaThl, HO TOJIBKO AJIsI TeX IOPOoOoB, I'Je BCe 3HAaYeHUsI temp_lo MEeHBbIIIe 40.
Haxkownel, ecnu Hac HHTEPEeCYIT TOJIBKO ropoa, Ha3BaHUsA KOTOPHIX HAYHUHAIOTCSA C «S», MBI MOXKEeM CcIe-
JIaTh:

SELECT city, max(temp_lo), count (*) FILTER (WHERE temp_lo < 30)
FROM weather
WHERE city LIKE 'S%' -
GROUP BY city
HAVING max (temp_lo) < 40;

OmnepaTop LIKE (BBHIIIONHSIONINM CpaBHEHUE 110 I1abI0Hy) paccMaTpuBaeTcs B Pasmene 9.7.

BaxkxHO mOHUMAaTh, KaK COOTHOCSTCS arperaTHble GQyHKINYU 1 SQL-TIpeniokeHus WHERE U HAVING. OCHOB-
HO€e OTIuYMe WHERE OT HAVING 3aKJ/II0YaeTCsl B TOM, YTO WHERE CHa4daJjia BEIOMpPaeT CTPOKHU, a 3aTeM I'PyII-
IUPYEeT UX ¥ BEIYUCISIET arperaTHele GyHKIUY (TaKuM 00pa3oM, OHa OTOMPaeT CTPOKHM IJIsi BEIYUCIIEHU ST
arperaToB), TOTHa KakK HAVING oTOMpaeT CTPOKH TPYIIN HOCHe IPYIIUPOBKY U BEIYKMCIIEHUS arperaTHHIX
dyukuuii. Kak cnencTBue, IpenioxkeHne WHERE He OOJIKHO COepzKaTh arperaTHHIX (GYHKIIUN; He UMe-
€T CMBICJIa UCIIOJIb30BaTh arperaTHble QyHKINY OJI OIIPefeieHNsa CTPOK IOJIs BEIUMCJIEHUS arperaTHBIX
¢pyukuui. [TpennoxeHre HAVING, HAIPOTUB, BCEerda COOEPKUT arperaTtHele ¢pyHKIUU. (CTpOro rosops,
BBI MOKETE HaIlMCaTh IPeNjIokKeHne HAVING, He UCIIOJIb3ys arperaThl, HO 9TO pegKo ObIBaeT I1ojie3Ho0. To
Ke caMoe yClnoBue MoxkeT paboTaTh 6osiee 3(pHeKTUBHO Ha CTaJuU WHERE.)

B npepmigylieM npuMepe MBL CMOTJIM IIPUMEHUTH (GUIILTP II0 Ha3BaHMUIO TOPOAa B IPEAIOKEHUU WHERE,
TakK KaK Ha3BaHUS He HYKHO arperupoBaTth. Takou GuiabTp apPeKTUuBHEE, YEM OONIOTHUTEIFHOE OTPaHU-
4yeHre HAVING, IOTOMY YTO C HUM He IPUXOOUTCS IPYNINPOBaTh U BEIUUCIIATh arperaThl Ij1s BCeX CTPOK,
He yOOBIETBOPSIOMINX YCIOBUIO WHERE.

12
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2.8. AI3MeHeHue BaHHBbIX

IlaHHBIE B CYIIECTBYIOIINX CTPOKAX MOXKHO U3MEHSTD, UCIIONb3ysd KOMaHAy UPDATE. Hanpumep, penrio-
JIOKUM, YTO BHI OOHAPYKUIIM, YTO BCE 3HAUEHUS TeMIepaTypH mocie 28 HOosiOps 3aBHIIIIEHH Ha [IBa I'pa-
oyca. Bel MozKeTe IMOIIPaBUTh BAIllK JaHHBIE CIIEAYIOMIMM 00pa3oM:

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

HOCMOTpI/ITe Ha HOBO€ COCTOsIHHME OaHHBIX:

SELECT * FROM weather;

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

2.9. YnaneHue pgaHHbIX

CTpoKu TakxKe MOXKHO YIaJIUTh U3 TaGIUIIE, UCTIONL3YS KOMAHAy DELETE. ITpedmonoXKuM, YTO Bac O0Ib-
1ITe He UHTepecyeT norona B Xelyopae. B aToM ciy4yae Bh MOXKeTe yHOalduTh HEeHYXKHBIE CTPOKHY U3 Tab-
JIMITHI:

DELETE FROM weather WHERE city = 'Hayward';
3anucu Bcex HaOIIOOEHUH, OTHOCAIIMECS K XeNyopay, VOaleHEL.

SELECT * FROM weather;

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

(2 rows)

OcTeperauTech OIepaToOpoB BUda
DELETE FROM wmMg_TabmIHIE;

Bes YKa3aHUud YCIOBUA DELETE YOaJIUT 8Ce CTPOKHU OaHHOU Ta6J'II/I].[I>I, TIOJIHOCTBIO OUKUCTHUT €€. HpI/I 3TOM
CuCTeMa He IIOIIPOCHUT BacC IIOATBEPOUTDH onepaumo!
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NnaBa 3. PacluMpeHHble BO3MO>XHOCTH

3.1. BBepgeHue

B mpepmbigyiei riaBe Mbl M3YUYMIIM a3bl UCIIONb30BaHUsA SQL mms XpaHeHUsT U 00pab®OTKU HaHHBIX B
PostgreSQL. Teneps MbI 06cynumM 6oree CJI0KHBIE BO3MOXKHOCTH SQL, ToMoraroliue yrpaBiasiTh JaHHbI-
MU ¥ IPEeOoOTBPATUTh UX ITOTEPIO UIIK ITOPYY. B KOHIIE TIaBbl Mbl PACCMOTPUM HEKOTOPHIE PACIINPEHUST
PostgreSQL.

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
PostgreSQL MoxeT cOenaTh 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");

OUIMBKA: INSERT unu UPDATE B Tabnuue "weather" HapymaeT orpaHUueHUe BHENHETO
kmoua "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 PostgreSQL Tpansakuus omnpepmeinsercs Habopom SQL-KoMaHA, OKPYKEHHBIM KOMaHOaMHU BEGIN M
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.

PostgreSQL nHa camoM merne orpabaTeiBaeT Kaxkablk SQL-omepaTop Kak TpaH3aKIuio. Eciti BB 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 ueTBEpTOM CTONOIlE 0KAa3ajioCh 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, UCIIOIb3ysI ORDER BY B OVER. (ITOpssmOK ORDER BY OJISI OKHA MOKET JaXe He COBIIafaTh C HOPAOKOM,
B KOTOPOM BLIBOIOSATCSI CTPOKH.) Hampumep:

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

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

develop \ 10 | 5200 | 2

develop \ 11 | 5200 | 2

develop \ 9 | 4500 | 4

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

Kak mokaszaHo 37ech, QyHKIIUSA rank BHIOAET IMOPSAOKOBHIM HOMED IS KaXKIOTO0 YHUKAIBHOTO 3HAYEHUS
B pasfesie TeKyIlel CTPOKH, ITI0 KOTOPOMY BHITIOITHSIET COPTHUPOBKY MIPENIOKEeHNe ORDER BY. Y QYHKIINU
rank HET ITapaMeTPOB, TaK KakK €€ IMOBeJeHUEe IIOTHOCTHIO OIIPENeNseTCs IIPeaioxKeHueM OVER.

Ctpoku, obpabaTeiBaeMble OKOHHOM (QYHKIIMEN, IPEeACTaBAsSI0OT COO0M «BUPTYasibHbIE TaOIUITBI», CO30aH-
HBIe U3 MIPeNJIoKeHUs FROM U 3aTeM IIPOIIene Yepe3 GUIbTPaluio U IPYNIUPOBKY WHERE U GROUP BY
¥, BO3MOXKHO, YCIIOBUEe HAVING. HanpuMmep, cTpoka, oTGuIsTpoBaHHAS U3-3a HAPYIIEHUS YCIIOBUS WHERE,
He OymeT BUAHA [OJIT OKOHHEIX QYHKIIUHM. 3aIPOC MOXKET COOepzKaTh HECKOIBKO OKOHHEBIX (PyHKIMHU, pas-
OeJSIoNIUX JaHHBIE T0-Pa3HOMY C IPUMEHEeHHEeM Pa3HbIX IPEeI0KeHNUM OVER, HO Bce OHH OynyT o6paba-
TBIBATh OOUWH U TOT K€ HaOOP CTPOK 3TOM BUPTYATIbHOM TaGJIMITH.

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

EcThb e1é omHO BaXKHOE MOHSITUE, CBA3aHHOE C OKOHHBIMY QYHKIIUSIMHU: OJIST KaXKOO0W CTPOKYU CYLIECTBYET
Habop CTPOK B €€ pa3mesie, Ha3kIBAEMbIN pamkol okHa. HekoTopwie OKOHHBIE QYyHKINYU 0O0pabaTHIBAIOT
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-
KEeHUs ORDER BY. Be3 ORDER BY paMKa II0 YMOITYaHHUIO COCTOUT M3 BCEeX CTPOK pa3pdena. ! [TocMoTpHUTE
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 yYKal3aHHus ORDER BY B IpemjIoXKEeHWH 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 Pe3yIbTaThI:

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

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

1
PamMKu 0OKHa MOXKHO OIPENensTh U APpyrumMu cnoco6GaMH, HO B 9TOM BBEEHHHU OHU HE paccMaTpuBalOTCS. Y3HATh O HUX nonpoﬁHee BEI MoxKeTe B [lomgpa3pgerne 4.2.8.
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4800 | 25700

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

Ecnu BaM HY2KHO OTPUIBLTPOBATH UJIU CTPYIIUPOBATh CTPOKHU IIOC/IE BEIUMCIIEHNUST OKOHHBIX (DYHKIIUM, BB
MOZKeTe MCII0Ib30BaTh BJIOKEHHBIN 3ampoc. Hanpumep:

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

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

Korpma B 3ampoce BEIYUCIIAIOTCS HECKOIBKO OKOHHEBIX (PYHKIIUHM [JIs1 ONMHAKOBO 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 IIPEJIoKeHre WINDOW, a 3aTeM CCHhIJIaThCSI Ha Hero B OVER. Hampumep:

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

IMTogpo6Hee 06 OKOHHBIX QYHKIIMSIX MOXKHO y3HATh B [logpa3nene 4.2.8, Pasmene 9.21, ITogpasnene 7.2.5
u B cupaBke SELECT.

3.6. HacnepoBaHue

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

IMaBaiiTe co3mamuM OABe TAOIUIIEL: cities (FOpoma) U capitals (CTOMHITE 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,
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population real,
elevation int —-— (BpicoTa B dyTax)

)i

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

OHO MOXKET YCTPAuBaTh, IIOKA MBI U3BJIEKA€M OHaHHBIE, HO €CJIM HaM HOTpe6yeTCH NU3MEHUTH HECKOJIBKO
CTPOK, 3TO 6YJIGT BEITJIAOETE HEKPACHUBO.

[TosTomMy ecCTh y4lllee pelIeHue:

CREATE TABLE cities (

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

)i

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

B mamHHOM CiIy4yae CTpPOKa TaOIUIIE capitals Hacsiedyem BCe CTONOLE (name, population ¥ elevation)
OT podumebckolu mabauubl cities. CToOnOEIl name MMEET THUII text, COOCTBEHHHIH TuUIl PostgreSQL
IJIT TEKCTOBBIX CTPOK MEePeMEeHHOM OIWHEL. A B TaOIUITy capitals M0OaBIIEH MOMOMHUTEBHEIN CTOIOEI]
state, B KOTOPOM OymeT yKa3aH OYKBeHHBIM Kof mitaTta. B PostgreSQL Tabiuila MOXKeT HacjIenoBaThCs
OT HOJISI WX HECKOJILKUX OPYTHUX TaOIHII.

Hampumep, cienyoiiuii 3alrpoc BEIBedeT Ha3BaHU BCEX TOPOOOB, BKIII0YAsT CTOIUIILI, HAXOOSIITUXCS BhI-
e 500 ¢pyTOB Hax YPOBHEM MOPS:

SELECT name, elevation
FROM cities
WHERE elevation > 500;

Pe3yanaT €I'0 BBEIIIOJTHEHU A :

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

A cremyromui 3alIpoCc HaXOOUT BCe ropoaa, KOTOPBIE He SIBIISIOTCS CTOJIUIIAMHU IITAaTOB, HO TaKXkKe HaXo-
osTcs Beitie 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-
etTcsa B Paznerne 5.9.

3.7. 3aKao4dyeHue

PostgreSQL nMeeT MHOKeCTBO BO3MOIKHOCTEM, HE 3aTPOHYTHIX B 3TOM KPaTKOM BBEEHNM, 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 3TO¥ YacTH KHUTU ONHCHIBAeTCS UCHOJIb30oBaHue f3biKa SQL B PostgreSQL. Mbl HayHEM C ONMCaHUS
ob1tero cuntakcuca SQL, 3aTeM pacckKazkeM, KaK CO3[aBaTh CTPYKTYPHI OJIs1 XpaHEHUS OaHHBIX, KaK Ha-
TONTHATHL 623y JaHHBIX YU KaK BBHITIOJIHATDH 3allPOCH. K Hel. B mpomgosmkeHun 6yayT mepednucyieHbl CyIecTBY-
I0IIMe TUIIBI DAaHHBIX U PyHKIUM, IpUMeHseMble ¢ KoMaHmaMu SQL. M HakoHeI], 3aKOHYUTCA 9Ta 4acThb
paccMOTpeHuEeM BaXKHBIX aCIIeKTOB HAaCTPOMKY Oa3kbl MaHHBIX [JIST OIITUMAJIbHOW MPON3BOOUTEIbHOCTH.

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 [OIKHEI y2Ke 3HaTh, KaK MOOK/II0YaThCA K 6a3e maHHBIX PostgreSQL u BEITIOI-
HaTh KoMaHOe SQL. Ecniu BH eIll€ He 3HaeTe 9TOro, peKOMeHOyeTCs CHadasa npouyuTtath Jacts I. KomaH-
obl SQL 06BIYHO BBOASATCS B PSQl — MHTEPAaKTUBHOM TEePMUHAIBLHOM IIpuioxeHun PostgreSQL, HO MOXKHO
BOCIIOJIF30BAThCS U APYTUMH IIPOTPaMMaMy C TOOOOHBIMY (QYHKIIUSIMU.




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
TONBKO K PostgreSQL.

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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CucTeMa BHIOENSET A1 nageHTurKaTopa He 601ee NAMEDATALEN-1 6aiT, a 6onee OIMHHBIE UMEHA yCeKa-
1oTcs. [To ymMonuaHuio NAMEDATALEN paBHO 64, Tak 4YTO MakKCUMaJlbHasd OJIMHa ugeHTU(UKaTOpa paBHa 63
OailiTaM. Ecnmu 3TOr0 HEOOCTATOYHO, 3TOT Ipenesl MOXKHO YBEIUYNUTh, U3MEHUB KOHCTAHTY NAMEDATALEN
B ¢atine src/include/pg_config_manual.h.

KmroueBrle CloBa ¥ UOEHTH(GUKATOPH 6€3 KaBLHUYEK BOCIIPUMHHMAIOTCS CHCTEMOM 0e3 yuéTa perucrpa.
Takum o6pa3om:

UPDATE MY_TABLE SET A

5;
PaBHOCHIJIEHO 3allMCH:
uPDaTE my_TabLE SeT a = 5;

YacTo ucronb3lyeTcs HedopMaabHOE COTJIallleHNe 3allMChIBaTh KIII0UEeBHIe CJIOBA 3arjlaBHBIMU OyKBaMH,
a UMeHa CTPOYHLIMH, HalPUMep:

UPDATE my_table SET a = 5;

EcTb u gpyroil Tun ugeHTUGUKATOPOB: omoesnéHHble udeHmupukamopsl uniu uéeHmugukamopsl 8 Ka-
sblukax. OHM 00pa3yIoTCs IPU 3aKIII0UYeHUH OOBIYHOro Habopa CUMBOJIOB B OBOMHEIE KaBHUYKU ("). Ta-
Kie UOeHTU(GUKATOPH Beerga OyoyT CcUHUTAThCS HOeHTUdUKaTOpaMy, HO He KITI0YEeBEIMU CI0BaMu. Tak
"select" MOXKHO MCIIOJIb30BaTh [jig ob6o3HaYeHUs CTOJOIa unu Tabmuisl «select», Torga Kak select
0e3 KaBhEIYeK OymeT BOCIPUHST KakK KJII0YEeBOe CJIOBO U IIPUBENET K oImnbKe pa3zbopa KOMaHILl B MECTE,
r7e OXKUAaeTCs MMs Tabiuibl unu ctosbia. ToT XKe IpUMep MOXKHO IepelnucaTh ¢ ugeHTuduKaTopaMmu
B KaBBIYKAX CIEOYIOIINM 00pa30oM:

UPDATE "my_table" SET "a" = 5;

NpenTrduKaTopH B KaBHIYKaX MOTYT COIEPKaTh JII0OOble CUMBOJIBI, 38 UCKJIIOUEHUEM CUMBOJIa C KOOOM
0. (UToOHI BKIIOYUTH B TaKOM UOEHTU(DUKATOP KaBLIYKH, TPOAYOIUPYHUTE UX.) ITO ITO3BOISIET CO30aBaTh
TaOIUIILI ¥ CTONOLBI C UMeHaMU, KOTOPhie UHade OBIIM ObI HEBO3MOXKHBI, HaTpUMeP, C IIpobelaMu UIn
aMmriepcaigamMu. OrpaHuYeHue OJIUHBL IIPU 3TOM COXPaHSIETCH.

Emé ogvH BapuaHT UAeHTUDOUKATOPOB B KaBhIYKAX MO3BOJISET MCIIOJIb30BaTh CUMBOJIEI Unicode 1mo ux
KomaM. Tako¥ ugeHTUDUKATOP HauMHAETCd C Us (CTpodHas uiM 3ariaBHasg U U aMIepcaHn), a 3aTeM
cpasy 0e3 mpo0esioB HOET OBOMHAS KaBhIUKa, HAIpuMep Us"foo". (3aMeThTe, YTO IIPU 3TOM BO3HUKAET
HEOOHO3HAaYHOCTH C OIIEPaTOPOM &. UTOOH €€ n30exKaTh, OKPYyKaNTe 3TOT OepaTop rpobeamMu.) 3aTeM
B KaBbIYKaX MOXKHO 3aluchiBaTh CUMBOJIEI Unicode aByMs criocoGamu: obpaTHas Kocas YepTa, a 3a Hel
KOJI CUMBOJIa U3 YETHIPEX IIeCTHAAATePUUHBIX ITUDP, 1100 oOpaTHAs KOocas YepTa, 3HaK IIJTI0C, a 3aTEM
KO[I U3 IIeCTH MiecTHamlaTepuuHelx nudp. Hanpumep, unentudukatop "data" MOKHO 3alucaTh TakK:

Us"d\0061t\+000061"

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

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

Ecnu BHI XOTHUTE UCIIONIB30BaTh He 00PAaTHYIO KOCYIO YepTy, a OPYTrol CIEeLCUMBOJI, €0 MOXKHO YKa3aTh,
mo6GaBUB UESCAPE TIOC/IE CTPOKHU, HAIIPUMeED:

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

B KauecTBe cIerncuMBoOa MOXKHO BHIOpPATh JTI000M CUMBOJI, KpOMe IIeCTHAAIIaTEPUYIHON HMUGPH], 3HAKa
ILTIOC, anocTpoda, KaBEYKKA WX ITPOOETbHOT0 CUMBOIA. 3aMeThTe, YTO CIIEIICHMBOJI 3aKJII04YaeTCs He B
OBOMHBIE KABBIYKH, @ B allTOCTPOdHI.

YToO6HI cHenaTh CIIELCUMBOJIOM 3HAK anmocTpoda, HATIUIITUTE eTO ABAXKIH.

Unicode-dopMaT IMOTHOCTHIO TOAAEPKUBAETCS TOMBKO IIPU UCIIOIb30BaHUM Ha CepBepe KOOUPOBKY UTF 8.
Korpga mcnonb3yioTcs Apyrue KOOUPOBKM, OOoNyCKaeTcsd yKalaHue TonbKo ASCII-cuMBooB (C KomaMu
oo \007F). M B UETHIPEX, U B IIIeCTU3HAYHOMN (opMe MOKHO 3allMCHBaTh cypporaTHeie napkl UTF-16 u
TaKKMM 00pPa30M COCTaBISITH CHMBOJEI ¢ KomaMu Oomnbine yeM U+FFFF xoTa Hamuuyue IeCTH3HAYHOH
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bopMBI TEXHUYUECKH AeflaeT 3TO HeHYKHBIM. (CypporaTHbie Iapbl HE COXPaHSAIOTCS HEIIOCPEOCTBEHHO, a
00BbEeIUHSIOTCS B OOWH CUMBOJI, KOTOPHIHM 3aTeM Komupyetcsi B UTF-8.)

NpenTndukaTop, 3aKII0YEHHBIN B KaBEIYKH, CTAHOBUTCS 3aBUCUMBIM OT PETHCTPA, TOTHA KaK UIeHTudM-
KaTopHl 6e3 KaBhIYEK BCETa IIEPEBOASATCS B HUXKHUYN peructp. Hanpumep, uueHTUGUKATOPH FOO, foo U
"foo" CUMTAIOTCS OOUHAKOBEIMU B PostgreSQL, HO "Foo" u "FOO" OTJIMYHEI APYT OT Apyra U OT IIPenbIay-
mux Tpéx. (IIpuBemenue uMEH 0e3 KaBBIYEK K HUKHEMY PETUCTPY, Kak 9To gesaeT PostgreSQL, Hecos-
MECTHMO CcO cTaHmapToM SQL, KOTOPBIY TOBOPUT O TOM, YTO MMeHAa MOJIXKHBI IPUBOAUTLCS K BEPXHEMY
peructpy. To eCcTb, COTJIACHO CTAaHOAPTY foo MOJIZKHO OBITH 3KBUBAJIEHTHO "FOO", a He "foo". IToaToMy
IIPY CO3MAaHUU IIEPEHOCUMEIX IIPUIIOKEHUN PEeKOMEHOyeTCss MO0 Bcerga 3aK/I0YaTh OIpeaeIEHHOe UMSI
B KaBBIYKH, 1100 He 3aKJIIo4YaTh HUKOTOA.)

4.1.2. KOHCTaAHTHI

B PostgreSQL ecTh Tpu THUIIa KOHCTAHT NOOpa3ymesdembix Munog: CTPOKU, OUTOBBIE CTPOKM U YHCIIA.
KoHCTaHTH MOXKHO TaKXKe 3allMChIBaTh, YKa3bIBasi THUIHI SIBHO, YTO II03BOJISIET IIPEOCTAaBUTh UX Oojee
TOYHO 1 0O6paboTaTh Oonee 3¢pPeKTUBHO. DTH BapHUAHTH PaCCMaTPUBAIOTCS B CIeOyIOIINX IToApas3aenax.

4.1.2.1. CTPOKOBbI€ KOHCTaHTbI

CTtpoxkoBasi KOHCTaHTa B SQL — 3T0 00bIYHAas IOCIeNOBaTEIbHOCTE CUMBOJIOB, 3aK/II0YEHHAS B allOCTPO-
w1 ('), HampuMep: 'Sto cTpoka'. YTOOHI BKIIIOUHUTD allOCTPO( B CTPOKY, HAITHUIIIUTE B Hell ABa amocTpoda
psimoM, HallpuMep: 'Xauua 1''Apx'. 3aMeThbTe, 3TO He TO XKe caMoe, YTO OBOMHAas KaBhiuka (").

I[IBe CTPOKOBBIE KOHCTAHTHI, Pa3geléHHbIe MPOOETbLHEIMU CHMBOJIAMU U MUHUMYM OOHUM nepesodom
CcmpoKu, o0beUHSIOTCSA B OMHY ¥ 00pabaThIBaOTCS, KakK eciu OBl CTPOKa Obljla 3amMcaHa B OOHOM KOH-
cTtaHTe. Hanmpuwmep:

SELECT 'foo'
'bar';

9KBHBAJIEHTHO:
SELECT 'foobar';
HO 3Ta 3aIlucCh:
SELECT 'foo' 'bar’';
CUMTAETCSI CUHTAKCUYeCKOoM omubKoi. (3TO HECKOILKO CTPaHHOE ITOBEMIEHNE OIIPEeIeHO B CTaHOapTe
SQL, PostgreSQL mpocTo criefyeT emMy.)
4.1.2.2. CTpOKOBbI€ KOHCTaHTbl CO cneunocsieaoBaTesbHOCTAMU B cTune C

PostgreSQL TakxXe NpuHUMAaET «CIELIIOCIef0BaTEeIbHOCTHU», UTO SBJISETCS pacCIIupeHueM CTaHOapTa
SQL. CTpoka co CIeurocaenoBaTeIbHOCTSIMU HauuHAeTCA ¢ OYKBHI E (3arjlaBHON UJIU CTPOYHOM), CTOS-
el HEIOCPENCTBEHHO Iepen anoctpodoM, HanpuMep: E' foo'. (Korga KoHCTaHTa CO CHeINnociIenoBa-
TEJILHOCTBHIO Pa30MBaeTCsI Ha HECKOIBKO CTPOK, OYKBY E HY2KHO IIOCTaBUTh TOJIPKO IIepe/] IePBLIM OTKPBI-
BAIOIIUM anocTpodom.) BHyTpu TakKuX CTPOK CUMBOJ 00paTHOM KOocoi uepTH! (\) HauuHaeT C-11omoOHbIEe
cneuynocsiedosameibHOCMU, B KOTOPHIX COUeTaHUe 00paTHOM KOCOM YePTHI CO CIeAyIOINIUM CUMBOIOM(a-
MHU) OAET onpenenénHoe 0aiToOBOe 3HaUeHHWe, Kak ITokKa3aHo B Tabnuie 4.1.

Taoauma 4.1. CnenmocjiegoBaTe/IbHOCTH

CrnenmocienoBaTeIbHOCTD HNHaTepunpeTanus

\b CUMBOJ «3a60%»

\f nopada GpopMel

\n HOBasI CTpOKa

\r BO3BpaT KapeTKu

\t Tabynauus

\o, \oo, \ooo (o=0-7) BOCLMEPHYHOE 3HaUeHHe OanTa
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CoenmociegoBaTe/IbHOCTh HNHuTeprnperanusi

\xh, \xhh(h=0—9,A—F) 1ecTHaglaTeEpUYHOe 3HadYeHue GaiiTa

\uxxxx, \Uxxxxxxxx (x=0—9, A —F) 16- unu 32-OMTHBIM MECTHAOIATEPUYHBIN KOO CUM-
Bosia Unicode

JIlro60oi mpyro¥ CHMMBOJI, UAYIIUHM ITOCJIE 0OPATHOM KOCOM YEePTH, BOCIIPUHUMAETCsS OyKBajbHO. TakKuM
o0pa3oM, YTOOH! BKITIOUUTEL B CTPOKY OOpPaTHYIO KOCYIO YePTY, HYKHO HaIKUCaTh ABE KOCHIX 4epPTHl (\\).
Taxk ke MOXKHO BKJIIOYHUTEH B CTPOKY amocTpod, Hamucas \ ', B JOMOJTHEHNE K OOBIYHOMY CITOCO0y ' '.

BBl mOMXKHEI T03a00TUTLCS, YTOORI OAWTOBEIE ITOCIEI0BAaTEIBHOCTH, KOTOPEIE BEI CO3TaéTe TaKuM obpa-
30M, 0COOEHHO B BOCBMEPHUYHOM U IIECTHAOATEPUYHOM 3aITucy, 0OPa30BhIBAIN JONYCTUMBIE CHMBOIIEI
B cepBepHOoi KogupoBke. Korma cepBep pabdoTtaet ¢ koguporkoi UTF-8, BMecTO Takoi 3anmucu 6auT ciie-
OyeT UCIIOJIb30BaTh CIIEeIIociaenoBaTebHOCTH Unicode unu anbTepHaTUBHEIN cUHTaKcuC Unicode, omnu-
caHHbM B [Togpa3mene 4.1.2.3. (B IpoTUBHOM cliydae IPUAETCA KogupoBaTh cuMBOJEl UTF-8 Bpy4HYyIO
¥ BBIIIMCHIBATH UX 110 OaliTaM, YTO OUEeHb HEYI00HO.)

CnenrnocnegoBaTenbHocTH ¢ Unicode mMOMTHOCTHIO TOAAEPKUBAIOTCS TOTBKO IPY MCIOIb30BaHUH Ha CEp-
Bepe KOOUPOBKHU UTF 8. Korga UCIonb3yl0TCA Apyrue KOOUPOBKH, JOIIYCKaeTCsa yKa3daHue Tombko ASCII-
CUMBOJIOB (C KomaMu [0 \u007F). 1 B 4eTHIPEX, U B BOCBMH3HAYHOU (popMe MOXKHO 3allHCHEIBaTh Cyppo-
ratHbie mapel UTF-16 u TakuM 00pa3oM COCTABISATE CUMBOJIE ¢ Komamu 6onbiiie yeM U+FFFFE xotsa Ha-
JIMYre BOCbMHU3HAYHOU (HOPMBI TEXHUUECKHU AejlaeT 3TO HeHyKHHBIM. (Korga cypporaTHbIE aphbl UCIIOIb-
3YIOTCSI C CEPBEPHOM KOOUPOBKOM UTF8, OHM CHaudaja O0beAMHSIOTCS B OJMH CHUMBOJI, KOTOPHIM 3aTEM
kopupyetcsa B UTF-8.)

BHHUMaHue

Ecnu nmapametp kKoHpurypanum standard conforming strings mmeeT 3HadeHue of £, PostgreSQL
pacmo3HaéT 06paTHYIO KOCYIO YePTY KaK CIIELICUMBOJI ¥ B OOBIYHBIX CTPOKAX, M B CTPOKAX CO CHell-
nocnepoBaTenbHOCTAMHA. OgHaKO B Bepcuu PostgreSQL 9.1 mo ymMon4aHUIO IPUHATO 3HAaYEHUE on,
¥ B 3TOM ciydae obOparTHasi Kocas 4epTa Paclo3HAETCsS TOIBKO B CIENCTPOKaX. JTO IOBemeHUe
0obIlIe COOTBETCTBYET CTAHOAPTY, XOTS MOXKET HapyWHTh PaboTy IPUI0KEHUN, PACCYUTAHHBIX
Ha IIpedbpImgymuil peXuM, Korga obpaTHasi Kocasi 4epTa paclo3HaBajlachk Be3me. B KauecTBe Bpe-
MEHHOT'0 PelleHus Bl MOXKETe M3MEHUTh 9TOT IIapaMeTp Ha off, HO JIy4llle YUTH OT TaKOU IIpakK-
TuKHu. Eciiu BaM HYyXKHO, 4TOOB Oo0paTHas KOocas YepTa IIpeacTaBiisdiia CIelHualbHBIA CUMBOJI, 3a-
maiiTe CTPOKOBYIO KOHCTaHTY C E.

B momonHeHMe K standard_conforming_strings ITOBegeHMEM 00PaTHOM KOCOU YEPTHI B CTPOKO-
BBIX KOHCTaHTaX yIIPaBJIAIOT ITapaMeTphrl escape string warning u backslash quote.

CTpOKOBaH KOHCTaHTa He MOXXeT BKJII0YaThk CUMBOJI C Komom 0.

4.1.2.3. CTpOKOBbIe KOHCTaHTbI CO cneuynocnepnoBatesbHocTAMM Unicode

PostgreSQL Takke ImogmepKUBaeT €Il€ OONH BapUaHT CIIEIIIOCIe0BaTeIbHOCTEH, II03BOJISIOIINI BKITIO-
4aTh B CTPOKU cuMBOJIE Unicode mo ux KomaM. CTPOKOBasi KOHCTAHTa CO CIIEIIIOCIIEIOBATEIbHOCTSIMU
Unicode HaunHaeTcs ¢ Us (CTpoYHas MM 3arjiaBHas U M aMIlepcaH), a 3aTeM cpa3y 6e3 Mpo0esioB UET
amocTtpod, HampuMep Us ' foo'. (3aMeThTE, YTO MPU ITOM BO3HUKAET HEOTHO3HAYHOCTE C OMEPATOPOM &.
YToOH! €€ n3bexaThb, OKpPyKalTe 3TOT ollepaTop Ipobdenamu.) 3aTeM B almocTpodax MOXKHO 3alUCHIBATh
cumBosel Unicode aByMs crmocobamu: oOpaTHAs Kocast 4epTa, a 3a Hel KOI CUMBOJIa U3 YETHIPEX IIECT-
HafAIaTepUYHBIX Iudp, mubo obpaTHas Kocas yepTa, 3HAK IITIOC, a 3aTEM KOJ M3 IIEeCTH IecTHaAlaTe-
puuHbX udp. Hampumep, CTPOKY 'data' MOXKHO 3alucaTh TakK:

Us&'d\0061t\+000061"

B cnenyioiieM MeHee TPUBHATbHOM IIPHUMeEpPE 3aKOOAUPOBAHO PYCCKOE CJIOBO «CJIOH», 3allUCaHHOEe KMPHUJI-
Iunen:

U&'\0441\043B\043E\043D"'
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Ecnu BBl XOTHTE HCIIONB30BaTh HE 00PATHYIO KOCYIO YePTYy, a APYro# CIIeIICHMMBOJ, eT0 MOXKHO yKa3aTh,
mo6aBUB UESCAPENOCIIE CTPOKHY, HAIPUMED:

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

B KauecTBe cmelicuMBOJIa MOXKHO BbI6paTL JII000H CHMBOJI, KpoMée HIeCTHaJI].[aTepI/I‘-IHOfI I_[I/I(bpbl, 3HaKa
IIJIIOC, al'[OCTpO(ba, KaBBIYKH HUIIN Hp06eHBHOFO CHUMBOJIA.

CneunocrnenoBaTtenbHocT ¢ Unicode moamepXuBalOTCA TOJILKO ITPU UCIIOJIb30BAaHUM Ha CepBepe KOOu-
POBKM UTF8. Korma mcnonb3yTCsa OpyTrue KOOUPOBKH, OOIIyCKaeTCcsa yKa3aHue ToIbKo ASCII-CUMBOJIOB
(c kogamu mo \007F). U B 4eTHIPEX, ¥ B IIEeCTU3HAYHOU (opMe MOXKHO 3allMCHEIBaTh CyppOraTHEIE IIaphl
UTF-16 u TakuM 00pa3oM COCTABIATE CUMBOJEI ¢ KogaMmu Oonbiie yeM U+FFFF, xoTs Hanmuyue IeCTH-
3HaYHOU (OPMEI TEXHUYECKH JejlaeT 3TO HeHyXKHEBIM. (Korma cypporaTHble ITaphl UCIIONIbB3YIOTCS C Cep-
BEPHOM KOOMPOBKOM UTF8, OHU CHaudaja 00beqQUHSAIOTCS B OOQUH CUMBOJI, KOTOPHIM 3aTeM KOOUPYETCS B
UTF-8.)

Takxke 3aMeTbTe, YTO CIEINOociIenoBaTeIbHOCTH Unicode B CTPOKOBHIX KOHCTAaHTaX paboTaloT, TOJIBKO
Korpga napameTp KoHurypauuu standard conforming strings paBeH on. 9To 00BSACHIETCS TEM, YTO UHA-
4ye KJIMEHTCKHE IIporpaMMhbI, mpoBepsiomme SQL-omepaTophl, MOXKHO OyIOeT BBECTH B 3aliyXKpOeHUe u
9KCHJIyaTUPOBaTh 9TO KaK YI3BUMOCTh, Hanpumep, ansg SQL-uHbekuii. Eciu 3TOT MapaMeTp UMeeT 3Ha-
YyeHUe of f, 3TU CIIEIOCIIeI0OBaTEILHOCTY OyOyT BHI3BIBATDH OIIUOKY.

Y100 BKIIIOYUTH CII€EIICUMBOJI B CTPOKY 6YKBEU'[]:>HO, HaIIMIIINUTE €Tr0 OBaXKbI.

4.1.2.4. CTPOKOBbI€ KOHCTaHTbI, 3aKJIIOYE€HHbIe B A0JJ1apbl

XOTsI CTaHOAPTHBIA CUHTAKCHUC IOJIS CTPOKOBBIX KOHCTAHT OOBIYHO JOCTATOYHO yHoOeH, OH MOXKET IIJIO-
X0 YHUTATHCS, KOTIa CTPOKAa COMEPKUT MHOI'O arlocTPOdoB uTu 00paTHBIX KOCHX YePT, TaK KakK KaxKIbIi
TAaKOW CHUMBOJI IIPUXOOUTCS OyOIUpPoBaTh. YTOOH M B TAKUX CIIy4YasiX 3alIPOCHI OCTABAJIMCh YHUTAEMEIMH,
PostgreSQL mpeniaraeT emé oguH crioco0 3aIlliCHh CTPOKOBBIX KOHCTAHT — «3aKJII0OUeHHe CTPOK B MOJI-
napel». CTPOKOBasi KOHCTAHTA, 3aK/II0UEHHAs B OOJJIaphl, HAUMHAETCS CO 3HaKa moJiapa ($), Heobs3a-
TEJILHOT'O «Tera» M3 HEeCKOJIbKHUX CHMBOJIOB M €Ilé OOHOTO 3HaKa [oJjlapa, 3aTeM COOEPKUT OOBIYHYIO
TI0CJIef0BaTEILHOCTh CUMBOJIOB, COCTABIIAIONIYIO CTPOKY, U OKaHYMBAETCS 3HAKOM [0JIjlapa, TeM XKe Te-
rOM ¥ 3aMBIKQIOIIMM 3HaKOM fosuiapa. Hanpumep, ctpoky «2KanHa o' Apk» MOXKHO 3alucaTh B Jojljlapax
OBYMS CIIoco06aMu:

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

3aMeTbTe, YTO BHYTPH TAKOM CTPOKH amoCTPOoGHl He HyKHO 3allHMCHBaTh 0COOBIM oOpa3oMm. Ha camom
Imese, B CTPOKe, 3aK/II0UYEHHOM B JOJIJIaphl, BCE CUMBOJIBI MOXKHO 3alIKCHIBATh B YMCTOM BUE: COIEPIKU-
MoOe CTPOKHU BCerma 3aluchiBaeTcs OykBanmbHO. Hu oOpaTHas Kocas dyepTa, HH JaXxe 3HaK JoJijlapa He
SIBJISTIOTCSI CIIEIICUMBOJIaMH, €CJIM TOJILKO OHU He 00pa3yIoT MOCIeq0BaTeIbHOCTh, COOTBETCTBYIOIIYIO OT-
KPBIBAIOILIEMY TETY.

CTpOKOBBEIE KOHCTAHTHI B lOJI/TapaX MOKHO BKJIaALIBATh APYT B APYTa, BEIOMPAs Ha PAa3HBIX YPOBHSIX BJIO-
KEHHOCTH pa3Hbie Teru. Yallle BCero 3TO MCIOMb3YEeTCs MPU HAMUCAHWM ompefeneHud ¢yHKImH. Ha-
IpUMeD:

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

3mech OCIemoBaTeNbHOCTE $g$ [\t\r\n\v\\]S$g$ OmpencraBisieT B AojUlapaX TEKCTOBYIO CTPOKY [\t\r
\n\v\\1, KoTopasa O6ymeTr obpaboTrana, korga PostgreSQL OymeT BHIIOIHATL 3Ty dyHKINUIO. Ho Tak Kak
9Ta MOCIEeNOBaTEIbHOCTL HE COOTBETCTBYET BHEIITHEMY TEr'y B fojjiapax ($function$), C TOUYKM 3PEHUSA
BHEITHEeN CTPOKHU 3TO ITPOCTO OOBIYHBEIE CUMBOJIEI BHYTPHU KOHCTAHTHI.

Ter CcTpOKH B HoJjIlapax, €CIHM OH IIPUCYTCTBYET, HOJIZKEH COOTBETCTBOBATH IIPAaBUJIAM, OIPeHdesIEHHBIM
IO UOeHTU(GUKATOPOB 663 KaBHUEK, U K TOMY K€ He JOJIZKEH CofepKaTh 3HaK AoJjiyiapa. Teru perucTpo-
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3aBUCHUMEI, TaK 4UTO $tag$String contentS$tag$ — IpPaBUJIBHAA CTPOKA, a $TAGSString contents$tag
$ — HeT.

CTpoKa B fonlapax, clenyioas 3a KJII0YeBbIM CII0BOM HUNIN UAeHTU(DUKATOPOM, HOJIKHA OTHENISATHCS OT
Hero Npo0eTbHEIMU CUMBOJIaMU, WHa4de Aosyiap 6yaeT CYUTaThCS MPOHNOIKEHUEM IpedbIayIero uaeH-
TudrKaTopa.

3akIo4YeHre CTPOK B [HOJIJIapH HE SIBNISIETCS YacThio cTaHmapta SQL, Ho wacTo 910 6onee ymoOGHEIHM CIIO-
co0 3amKUCHBATh CJIOKHBIE CTPOKM, YeM CTAaHOAPTHHIM BapUaHT ¢ anocTpodamu. OH 0COOGEHHO MOIe3€H,
KOT[la Hy2KHO IIPEICTAaBUTh CTPOKOBYIO KOHCTAHTY BHYTPH OPYIOM CTPOKH, YTO HAaCTO TpebyeTcs B ompe-
OeJIeHusIX MpoueaypHBX QyHKuuHA. OTrpaHUYMBIINCE TOIBKO anocTpodamu, KaxkAylo o0paTHYI0 KOCYIO
4YepTy B IPUBENEHHOM IIPUMEPE HPUIITIOCH OBl 3aNIMCHBATL YETHIPbMS TAKMMU CUMBOJIAMHU, KOTOPHIE OB
3aTeM YMEHBIITUIINCE [0 OBYX IIPU pa30ope BHEITHEN CTPOKH, ¥ HAaKOHEI] IO OQHOTO npu 06paboTKe BHYT-
PEHHEN CTPOKHU BO BPEeMsI BHIIIOJTHEHUS (DYHKITUH.

4.1.2.5. butoBble CTPOKOBbIE KOHCTAHTbI

BuToBbIEe CTPOKOBBEIE KOHCTAHTHI IIOXO0XKK Ha OOBIYHBEIE C OOIIOJHUTEJIbHOM OYKBOM B (3arjlaBHOM WU
CTPOYHOM), N00aBIeHHOW HETIOCPENCTBEHHO Iepey OTKPHIBAIOIINM anocTpodoM (6e3 mpoMekKyTOUHBIX
po6eioB), HAaIpUMep: B'1001'. B GUTOBBIX CTPOKOBBIX KOHCTAHTaX HOITYCKAIOTCS JIUIITL CUMBOJIEL O U 1.

BruToBElE KOHCTAHTH MOTYT OBITH 3allMICAaHBI M IIO-OPYyrOMY, B IMIECTHAOIIATEPUYHOM BUIE, C HAYaJIbHOU
OYKBOM X (3arjlaBHOM MJIM CTPOYHOM), HAnpuMep: X' 1FF'. Takas 3alIuCh 3KBUBAJIEHTHA IBOUYHOM, TOJTHKO
YeThIpe OBOMYHEIX IU(PH 3aMEeHSI0TCSA OOHOU IIeCTHaAIlaTePUIHOH.

O6e (GOpPMEI 3aIKCH OOMYCKAIOT IIEPEHOC CTPOK TaK Ke, KaK U 0OLIYHEIE CTPOKOBBEIE KOHCTAHTEL. OOHAKO
3aKJII0YaTh B AOJIapHl OUTOBBEIE CTPOKM HEJIh3SI.

4.1.2.6. YUncnoBble KOHCTAHThbI
YucioBbEIle KOHCTAHTEL MOI“YT 6bITB 3aJaHEI B CJ'IeJJ;YIO].U;GM O6HJ;GM BULE:

LJHPPBI

yudpel. [gu$per] [e [+-] yupps]
[yupet] . yugpnl| e [+-] yupps!]
yudpere [+-1 HHPE!

raoe nudps — 9TO OOHA WU HECKONBKO gecsaTuYHBIX 1udp (0..9). o unu mocie OecSTUYHOM TOUKU (Ipu
€€ HaIW4YWHK) OOJIXKHA OBITh MHHMMYM OfHa nudpa. Kak MUHMMYM ofHa mudpa OOJIKHA CJIeJoBaTh 3a
0003Ha4YeHNeM 3KCIIOHEHTH! (e), €eCJIU OHO IIPUCYTCTBYeT. B 4UCIIOBOM KOHCTaHTe He MOXKeT OBITh ITpobe-
JIOB WJIX APYTUX CUMBOJIOB. 3aMeThTE, UTO JIF000M 3HAaK MUHYC HJIM IIIIOC B Ha4aJjie CTPOKU He CYUTAETCSA
YaCThIO YHCJIA; 9TO OIEPaTop, IPUMEHEHHBIM K KOHCTAHTE.

Heckonbpko IIPUMEPOB HOIMYCTUMEBIX YHMCJIOBEIX KOHCTAHT:

42

3.5

4,

.001

5e2
1.925e-3

YucmoBasi KOHCTAHTA, HE COofepzKalllasi TOYKKU M 9KCIIOHEHTHI, M3HaYaJIbHO PAaCCMaTPUBAETCS KaK KOH-
CTaHTa THUIIA integer, €CIU €€ 3HAYEHHWEe yMelmaeTcs B 32-0UTHBIM THUN integer; 3aTeM KaK KOHCTaHTa
THUIIA bigint, eClIi €€ 3HaueHUe yMelllaeTcs B 64-0UTHHIM bigint; B IPOTUBHOM cJIydae OHa IpUHUMa-
€T THUII numeric. KOHCTAHTH], COfiepKalllie AeCSITUUYHbIE TOYKHU U/UNTN SKCIIOHEHTH, BCETfla CUUTAIOTCS
KOHCTAaHTaMH THIA numeric.

HM3HayanmbHO Ha3HAYEeHHBIH THUII MAaHHBIX YKMCJIOBOM KOHCTAHTHI 3TO TOJBKO OTIIPaBHAs TOYKa IJIs aJiro-
PUTMOB OIpefeleHusT TUMa. B GONBIIMHCTBE CIIyYaeB KOHCTaHTa OyoeT aBTOMaTHUYECKH HpuBedeHa K
Haubosee MIOAXOOAIEeMY THITY OJIsI HAaHHOTO KOHTeKCTa. [Ip1 HeoOX0OUMOCTH BBl MOXKETe MPUHYIUTEIEHO
WHTEePHPETUPOBATh YHCJIOBOE 3HAaYEHHEe KaK 3HaYeHHEe OIMpenesIEHHOTO THUIIa, IPUBEIS ero THUIl K HyXK-
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HOMY. HaHpI/IMep, BBEI MO2KeTe CoejlaTh, qTO6]:>I YHCJIOBOE 3HAYEHHE PACCMATPHUBAJIOCh KaK UMEIOIIIee TUIL
real (float4), HAIMCAaB:

REAL '1.23' —- CTPOKOBBIHE CTHIb
1.23::REAL —— crtunb PostgreSQL (HCTOpPHUECKUH)

Ha camoMm merne 3TO TOMBKO YaCTHHIE CJIy4au CMHTAKCHUCa IIPUBEOEHUsA TUIIOB, KOTOprﬁ GYJIGT paccMart-
PHUBATHCSA OaJiee.

4.1.2.7. KOHCTaHTbI ApPYrux TUNoBs

4

KOHCTaHTy 006bIYHO20 THIIA MOXKHO BBECTH OOHHUM H3 CIIEOYIOIINX CII0c000B:

type 'string'
'string'::type
CAST ( 'string' AS type )

TeKCT CTPOKOBOI KOHCTAHTHI IepemaéTcs mpolleqype npeobpa30oBaHus BBOMA [JIsI THUIHA, 0003HAYEeHHOI 0
37ech type. Pe3ynbTaToOM CTAHOBUTCS KOHCTAHTA YKA3aHHOI'O THIIA. fIBHOE ITPUBEIEHUE THUIIA MOXKHO
OITYCTHUTBD, €CJIU HYKHBIM THUIT KOHCTAHTHI OIIPefesieTCsI OHHO3HAYHO (HampuMep, KoTrga OHa IpucBanBa-
€TCsI HEeIIOCPEeACTBEHHO CTOJIOIYy TaOIUIIE), TaK KaK B 9TOM CJIy4yae IIPUBEEHNE ITPOUCXOOUT aBTOMATH-
YECKH.

CTpOKOBYIO KOHCTAQHTY MOZ2KHO 3allCaTh, MCIIOJIb3YA KakK OOBLIYHBLIM CHUHTAKCHUC SQL, TaK " (bOpMaT C
OoJiliapaMu.

Tak>ke MOXKHO 3aIlucaThb IIpUBeOgeHNne TUIIOB, UCIIOJIb3YysA CHUHTAKCHUC (I)YHK].[I/H;'I:
typename ( 'string' )

HO 9T0 pa®oTaeT He [OJIs BCeX MMEH THUIIOB; IoapoOHee 00 3ToM HamucaHo B [Togpasmnene 4.2.9.

KoHCTpPYyKIIHMIO ::, CAST () ¥ CUHTAKCHC BBI30Ba QYHKIIMH MOXKHO TaKxKe MCIIOIbh30BaTh [JIsI mMpeodpa3o-
BaHHUS TUIIOB OOBIYHBIX BRIPAKEHUM BO BPEMS BBHITIOJTHEHMS, KaK ommucano B [Togpasmene 4.2.9. Bo usbe-
JKaHUe CUHTAKCUYeCKOU HeOonpemesIeHHOCTH, 3allUCh run 'crpoxa' MOXKHO MCIIONb30BaTh TOJILKO OJIS
YKa3aHMs TUIa IPOCTOM TEeKCTOBOM KOHCTAHTHL. EIllé OqHO orpaHUYeHMte 3alUuCHu rurn 'crpoka': OHA He
paboTaeT A1 MacCUBOB; IOJII TAKUX KOHCTAHT CJIEIYEeT UCIOJIb30BaTh : : MU CAST ().

CuHTaAKCHUC CAST () cooTBeTCcTByeT SQL, a 3amuch type 'string' SBAseTCs 0000IIeHMEM CTaHOapTa:
B SQL Takol CMHTakKCHC HOOOepzKMBaeT TOJIBKO HEKOTOPEIE THUIILI OAaHHEIX, HO PostgreSQL mo3Bomnsiet
HUCIIOIb30BaTh €ro Oajs Bcex. CHHTAKCHUC C : : UMeeT UcTopudeckKue KopHU B PostgreSQL, Kak u 3anuch
B BU1€ BbI30Ba (bYHKHHH

1.3. OnepaTopsbl

HmMms omepaTopa o6pa3yeT IOCIem0BaTeIbHOCTh He 00mee ueM NAMEDATALEN-1 (1o yMondaHuio 63) CuM-
BOJIOB U3 CJIEOVIOIIEro CIIMCKa:

+-*/<>=~1@#% "~ &| 7
OnHaKo OJIsi UMEH OIIePaTOPOB €CTh eIl HECKOJIPKO OTPaHUYEHUN:

* CoueTaHUs CUMBOJIOB —— ¥ /* He MOT'YT IPUCYTCTBOBATh B UMEHU OIlepaTopa, Tak Kak OHU OyOyT
0603HayaTh Ha9ajio KOMMeHTapus.

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

~1@# %"~ &| 7

Hanpumep, @- — OOIIyCTUMOE UMS OllepaTtopa, a *— — HeT. biarogapsa 3ToMy OrpaHUUYeHUIo,
PostgreSQL MoxkeT pa3bupaTh KoppeKTHbie SQL-3ampock! 6e3 mpo6eioB MeKay KOMIIOHEHTaMMU.

3amuceiBasi HecTaHOapTHEIE SQL-omepaTophl, OOBIYHO HYKHO OTHEJISITh MMeHa COCEIHUX OIIepaTOpOB
npobeamMu OjIsi OMHO3HAYHOCTU. HammpuMep, eciiy BhI OIIPedesIuIi JIEBhIM YHAPHBIN OIIepaTop C UMeHEM
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@, BEI HE MOZK€eTe HallucaTh X*QY, a JMOJIZKHBI HalluCcaTh X* @Y, 4ToOBI PostgreSQL ogHO3HAYHO ITPOYUTaAIT
9TO KakK [Ba ollepaTopa, a He OfuH.

4.1.4. CneuMasnbHble 3HAKU

HeKOTopBIe He aJ'ICbaBI/ITHO-L[I/I(I)pOBbIe CHUMBOJIBEI UMEIOT CIIellMaJIbHOE 3Ha4YeHurue, HO HpI/I 9TOM HE SABJIdA-
10TCs oneparopamu. [logpoOHee MX MCIIONb30BaHUE OYOEeT PAaCCMOTPEHO IIPU OIMUCAHUU COOTBETCTBYIO-
LIero 3JeMeHTa CUHTaKCuca. 31eCh OHU YIIOMUHAIOTCS TONBKO IJI CBEIEeHUs M 0000IIeHNsT UX IIpegHa-
3HAUYEeHUdA.

* 3Hak monnapa ($), IpemBapsAOIINN YHCII0, UCIIOIb3yeTCs OJIS IPEeACcTaBlIeHUs II0O3UIMOHHOT0 ITapa-
MeTpa B Tejle onpeneneHuss QYHKIIMY WU IOATOTOBIEHHOT0 ollepaTopa. B Apyrux KOHTEKCTax 3HaK
mojiapa MOXKeT OBITh YaCThio HOEHTU(UKATOPA UITY CTPOKOBOM KOHCTAHTHI, 3aKJTIOYEHHOM B JOJIIa-

PHL.

* Kpyribie cCKOOKH ( () ) UMeIOT 0OBIYHOE 3HAaYeHNe U IPUMEHSIIOTCS [JIsl TPYIIUPOBKY BEIPAXKEHUN U
TIOBBIIIIEHUS IIPUOPUTETA Ollepaluii. B HEKOTOPHIX ClIydasx CKOOKM — 3TO HeoOxomumMasi 4acTb CUH-
TaKcHca onpenaenéHHbx SQL-KoMaH.

* KsampaTHbBIe CKOOKY ([ ]) IIPUMEHSIIOTCS OJIsT BEIOEJIEHUS 3JIEMEHTOB MaccuBa. [lompo6Hee MaCCHUBEI
paccMmaTpuBaloTcs B Pasgene 8.15.

* 3amsrtrie (,) HCIIOJIB3YIOTCA B HEKOTOPEIX CHHTAKCUYECKHUX KOHCTPYKIUAX OJId Pa3deJIeHus 3JIeMeH-
TOB CIIMCKa.

* Touka c 3anaToii (;) 3aBepiraeT KoMaHay SQL. OHa He MOXKeT HaXOOUTHLCS HUTE BHYTPU KOMaHIHI,
3a UCKJIIOYEeHUEeM CTPOKOBHIX KOHCTAHT U/IU UOEHTU(GHUKATOPOB B KaBEIYKAX.

* JIBoeTouue (:) IPUMEHSIETCS OJIsI BLIOOPKU «Cpe30B» MaccuBoOB (cM. Pazmen 8.15.) B HEKOTOPBIX
ouanektax SQL (mampumep, B Embedded SQL) nBoeToure MoxkeT OBITE TPeUKCOM B UMEHU I1epe-
MEHHOU.

* 3BE3moYKa (*) MCIONIB3YETCSI B HEKOTOPHIX KOHTEKCTAX KaK 0003HaYeHHUe BCEX MOJIe CTPOKY WUIIU
cocTaBHOTO 3HaYeHUs. OHA TaKXKe UMEET CIlelrasbHOe 3HaYeHne, KOrga UCII0Ib3yeT s KakK apry-
MEHT HEKOTOPHIX arperaTHLX QyHKINM, a UMEHHO QYHKIINN, KOTOPHIM He HYKHBI SBHBIE TTapaMeT-

PHL

* Touka (.) UCIONTB3YETCS B YMCIOBLEIX KOHCTAHTAX, @ TaKXKe IS OTAeNIeHUsT UMEH CXeMbI, TaOIuIThl U
cToJIOIIA.

4.1.5. KomMmeHTapum

4

KoMMeHTapu#i — 3TO IIOCJIEIOBATENbHOCTh CUMBOJIOB, KOTOPas HAaYMHAETCS C OBYX MUHYCOB U ITPOMIOJI-
JKaeTCs OO KOHIA CTPOKH, HAalpUMeED:

—— DTO CTaHIAPTHBEH KOMMEeHTapu# SQL

Kpowme sToro, 6;10uHbEle KOMMEHTAapPUU MOXKHO 3alUCHBATh B cTuie C:

/* MHOTOCTPOUYHLIE KOMMEHTAPHH

* C BIOXEHHOCTLIO: /* BIOXEHHBIM GIOK KOMMEHTapud */

*/
roe KOMMeHTapI/IfI HayYUHaeTCA C /* U IIPOOOJIZKAaeTCAd OO0 COOTBETCTBYIOIIETO BXOXKIEHUA * /. B1o4YHEIE
KOMMEHTapUX MOKHO BKJTagbIBAaTh APYT B IPYTa, KaK pa3peuieHo no craumapTy SQL (Ho He pa3pelieHo B
C), TAK 9YTO BBEI MO2K€T€ KOMMEHTHUPOBATH OoJbIrire OJI0KHU KOIIa, KOTOPEBIE ITPU 3TOM YK€ MOTYT COOEPXKATh
0JI0OKM KOMMEHTapUEB.

KOMMeHTapI/Iﬁ yoandeTCd U3 BXOOHOT'O IIOTOKA B Ha4ajle CHHTAKCHUYECKOI'O dHaJIu3a U (I)aKTI/I‘-IeCKI/I 3a-
MEeHsAEeTCA Hp06eJ'IOM.

1.6. NpuopuTteThbl ONepaTopoB

B Ta6mnuiie 4.2 mmoKa3aHbl IIPUOPUTETHI U OYEPENHOCTE OIIEPATOPOB, AelcTByomue B PostgreSQL. Bob-
IIMHCTBO OIEPaTOPOB MMEIOT OOWHAKOBLIM IMPHUOPUTET U BHIYUCHSIOTCS CJleBa HampaBo. [IpHopurteTr u
O4YEePEIHOCTh OIIEPATOPOB XKECTKO GUKCHUPOBAHB B CHHTAKCUYECKOM aHaIu3aTope.
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Wnorma Bam noTpebyeTcst mo6aBiasiTh CKOOKM, KOTIa BBl KOMOWMHUPYETE YHAPHBIE M OMHAPHBIE OTIEPATOPEL.
Hampumep, BeIpaxkeHue:

SELECT 5 ! - 6;
OyneT pa3oOpaHo Kak:
SELECT 5 ! (- 6);

TaK KakK aHaJIM3aTop OO0 MOoCIedHero He 3HaAeT, YTO OIlepaTop ! ompenenéH KakK IMOCTOUKCHLIN, a He UH-
¢urcabIN (BHYyTpeHHMI). YTOOB ITONYYHUTH XKEJIaeMBIM Pe3yIbTaT B 3TOM CJIy4ae, Hy’KHO HallUCaTh:

SELECT (5 !') - 6;

TakoBa 1leHa paciIupsIeMOCTHU.

Ta6aumna 4.2. [IpuopuTeT OMEepaTopoB (OT 0OIBINTEr0 K MEHbIIIeMY)

Oneparop/371€eMeHT OuepéaHOCTH Onucanue
ciieBa-HampaBo pa3menuTent MMEH TaOnuIlbl U
cTosnbia
cleBa-HamIpaBo IpuBeOeHWe TUIIOB B CTUIe

PostgreSQL

[] clieBa-HampaBo BHIOOP 37IeMEeHTa MacCHUBa

+ - CcIIpaBa-HalleBO VHapHBIU IIJIIOC, YHAPHBIN MUHYC

A CclIeBa-HamIpaBo BO3BeJIeHUE B CTEIIEHb

* /% cleBa-HampaBo YMHOEHUE, IeJIeHUEe, OCTATOK OT
oeJyieHus

+ - cleBa-HalpaBo CIIOXKeHUe, BRIYUTaHUe

(;mro60¥ mpyTol orepaTop) ciieBa-HampaBo BCe OpyTHe BCTPOEHHEIE U II0JIh30-
BaTEJILCKUE OIIePaTOPHI

BETWEEN IN LIKE ILIKE SIMILAR IIpoBepKa AuarasoHa, NpoBepKa
4JIeHCTBa, CpaBHEHUE CTPOK

<> =<=>=<> oIepaTophl CPAaBHEHUS

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

NOT CIIpaBa-HaJieBO JIOTUYECKOEe OTPUIlaHUE

AND cleBa-HalpaBo Jorudeckasi KOHbIOHKITUS

OR CJieBa-HallIpaBO JIorTu4YeCKad OU3BIOHKIIUA

3aMeTbTe, UTO IIpaBujia IPHUOPUTETA OIIEPATOPOB TaKXKe IMIPUMEHSIOTCS K OollepaTopaM, OnpenesiEHHbIM
TIOJIb30BATEJIEM C TEMHU K€ UMEHaMH, UTO U BHIINIEIIepeYUuCIeHHbIe BCTPOEHHEBIE onlepaTopkl. Hampumep,
€CJIY BHI OTIPEJIENIUTE OTIePaToOp «+» IJId HEKOTOPOTO HECTaHOAPTHOTO TUIIA JaHHKIX, OH OyIeT UMEeThb TOT
e IIPUOPHUTET, YTO U BCTPOEHHEIN ommepaTop «+», He3aBUCUMO OT TOT'0, YTO OH Yy BacC JeJiaeT.

Korma B KOHCTPYKIIMHU OPERATOR HMCIIOJIB3YETCA MMSA oIlepaTopa COo CXEeMOH, HaIIpuMep TakK:

SELECT 3 OPERATOR (pg_catalog.+) 4;

TOTTIa OPERATOR MMEET MPUOPUTET MO YMOJTYAHUIO, COOTBETCTBYIOIMH B Tabnuie 4.2 CTPOKe «JI000M
OPYyTO# omepaTtop». DTO HE 3aBUCUT OT TOTO, KaKMe WMEHHO OTEPAaTOPhl HAXOOSTCH B KOHCTPYKIUU
OPERATOR () .

IIpuMmeyanue

B PostgreSQL go Bepcuu 9.5 melricTBOBa/id HEMHOIO OPYyryUe IpaBuja IPUOPUTETA OIIepaTopoB. B
YaCTHOCTH, OIIEPATOPHI <=, >= U <> 00pabaThIBaIMCh II0 OOIIeMYy IIPaBUJIY; IIPOBEPKH IS UMEJH
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6oJiee BEICOKHY IPUOPUTET; a NOT BETWEEN M CBI3aHHBIE KOHCTPYKIIMK paboTasiy HECOTJIaCOBaHHO
— B HEKOTOPHIX CJIy4dasiX IMIPUOPUTETHEE OKa3bIBAJICA OIIEPATOP NOT, a He BETWEEN. ITtH IIpaBHUJIia
ObLJIM U3MEHEHEI OJId JIy4dIIero COOTBeTCTBUA CTaHOAPTY SQL " OJid YMEeHBIIIeHW s IIYyTAaHUIIbI U3-3a
HecorIacoBaHHOM 006paboTKU JTIOTMUYEeCKHW PaBHO3HAYHLIX KOHCTPYKIWH. B GONbIINHCTBE Clly4uaeB
9T USMEHEHUI HUKaK He ITPOABATCH, 1ub0 MOT'YT IIPUBECTHU K omubKaM THUIIA «HET TaKOIr'o oriepa-
TOpa», KOTOPhIE MOXKHO pPa3pelinTb, 0o0aBuB CKOOKKM. OHAKO BO3MOXKHEI 0COOBIE CIIy4yau, KOrma
3anpoc 6yneT pa3obpaH 6e3 omMOKY, HO €ro IToBeNeHNe MOXKeT U3MeHUThLCA. Ecnu Bac 6€CIIOKOUT,
He HapPYUIAT JIK 3TU U3SMEHEHUS He3aMEeTHO pa60Ty BallleTr o IIPUJIOZKEHU A, BEI MO2KETe IIPOBEPUTH
9TO0, BK/IIOYMB KOHPUTYPALIMOHHEIN ITapaMeTp operator precedence warning u mpoHabmionas, He
IIOSIBATCS JIU IIPEOYyIPEXOEeHUs B XKypHale.

4.2. Boipa>keHua 3Ha4YeHunA

BBIpa}KeHI/IH 3HAYEeHUd IIPUMEHAIOTCA B CaMbIX Pa3HBIX KOHTEKCTaX, HAallpuMep B CIIMCKE Pe3YyJIbTaTOB
KOMaH[IBl SELECT, B 3HAaUEHHUSIX CTONOIOB B INSERT U/ UPDATE WMJIH B YCJIOBUSIX IIOMCKA BO MHOTHX KO-
MaHpaax. Pe3ynbTaT TAKOT0 BRIPAXKEHUS MHOTOA HA3bIBAIOT CKA/APOM, UYTOOBI OTIIMYUTH €T0 OT PEe3yilb-
TaTa Ta0JIUYHOTO BEIpAKeHUS (KOTOPHIHA IpeacTaBisieT co6oi Tabmuily). A caMu BHIpAaXKEHUs 3HAYEHUS
YaCTO HA3bIBAIOT CKA/APHbIMU (UM TIPOCTO 8blpadxceHusimu). CUHTAKCUC TAaKUX BBIPAXKEHUU I103BOJIS-
€T BHIYUCIISITh 3HAUEHUS U3 IPUMUTHUBHBLIX YaCTeH, UCIIOIb3ys apudMeTHYEeCKNe, TOTUYECKUe U APyTue
OIIepallnH.

BripaxxeHUSMM 3HAQUEHUS SIBIISIOTCH:

* KoHCTaHTa UM HEIOCPEeACTBEHHOE 3HaYeHUe

e Cchlzka Ha CTobeln

e CchlJIKa Ha IO3UIMOHHBIN ITapaMeTp B Tejle onpenesyieHus GyHKIINY UIIH IIOATOTOBJIEHHOTO OIIepPaTo-
pa

* BrIpaxeHUe C UHOEKCOM

* BripaxkeHue BriOopa noss

e [IpumeHeHue onepartopa

* BrI30B QyHKINU

e ArperaTHOe BhIpaXKeHUe

* BrI30B OKOHHOM QYHKIIUU

e [IpuBegeHme TUMIOB

e TIpuMeHeHUEe IPABUJI COPTUPOBKU

e CkanspHBIM ITOO3aIIpPoC

* KOHCTPYKTOp MaccuBa

e KoHCTpyKTOp TabIUYHOU CTPOKU

* KpOMe TOI'O, BEIPAaXKe€HNEM 3HAaYEeHUA ABJIIAI0TCSA CKOOKM (HpeJIHaSHa‘-IeHHBIe OJIA TPYIIIMPOBKHY I101-
B]:Ipa}KeHI/Iﬂ U ImepeoIipeneienus IIpuopuTeTa )

B momosiHeHMeE K 9TOMY CIUCKY €CTh eIllé HECKOJIbKO KOHCTPYKIIUI, KOTOPhIE MOXKHO KJIaCCUGMUIIMPOBATH
KakK BBIPAXKEHUS, XOTsI OHH HEe COOTBETCTBYIOT OOIIMM CHHTAaKCHYECKUM mpaBunaM. OHM OOBIYHO UMEIOT
Bun (yHKIIMK WK oIepaTopa M OyOyT PacCMOTPEHBI B COOTBETCTBYIOIIeM pasmene ['maBwl 9. [Tpumep
TaKO# KOHCTPYKITUHM — TIPEI0KEeHNe IS NULL.

MtI yke oOcyouan KOHCTAHTH B [Togpa3nerne 4.1.2. B cneaymomux pasgeaax PacCMaTPUBAIOTCS OCTallb-
HbI€ BAPHUAHTHI.

4.2.1. CcbiJZIKM Ha cTONOUbI
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CcrinKy Ha cToJ6el MOXKHO 3aIKucaTh B popme:

OTHONMEHHE . HMI_CTonbna

3mech orHomenme — UMS TaOIUIIBI (BO3MOXKHO, IIOJIHOE, C MMEHEeM CXEeMEI) MM e€ IICeBOOHUM, Ompefe-
JIEHHBLIN B MIPEIJIOKEHUU FROM. DTO MMS U Pa3AeIsIONIyI0 TOYKY MOXKHO OIIyCTHUTb, €CJIM UMs CTOJIOIa
YHUKAJIBHO Cpeau Bcex TabuIl, 3a0elCTBOBAaHHEIX B TEKYIIeM 3ampoce. (CM. Takxke ['aBy 7.)

4.2.2. NMNo3MUUOHHLbIE NapaMeTpbl

CchiZIKa Ha NO3UIMOHHBIN ITapaMeTp IIPUMEHsIeTCs OJis oOpallleHusT K 3HaUYeHUIo, mepemaHHomMmy B SQL-
orepaTtop u3BHe. [lapaMeTphl MCIIOJIL3YIOTCS B onpeneneHusx SQL-GyHKIIUN U MOATOTOBIEHHBIX OIle-
paTopoB. HekoTopklie KIHMeHTCKHe OMOMMOTEKH TaKxKe IMOONepPKUBAIOT Ilepenavy 3HaYeHUN JaHHBIX OT-
OenbHO oT camou SQL-koMaHOHI, M B 9TOM CiIy4ae IlapaMeTpHl ITI03BOJISAIOT CChHIIaThCS Ha TaKue 3Hade-
Hus. CchlIKa Ha ITapaMeTp 3aluChIBaeTCs B cliedylollei ¢hopme:

Sympcno

Hampumep, paccMoTpuM clienyioliee onpenenenue GyHKINU dept:

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

3mech $1 Bcerpma OYOET CCHIJIAThCS Ha 3HAYEHME MTEPBOTO apryMeHTa QYHKIUMN.

4.2.3. NHpeKcbl 3J71eMeHTOB

4

Ecnu B BEIPaKE€HUUN BBI UMe€EeTe OeJI0 C MaCCUBOM, TO MO2KHO M3BJI€Yb Ol'IpeJleHéHHbII;I €ero 3JIEMEHT, Ha-
IINCaB:

BEIPAXEHHE [ HHOEKC]

WM HECKOJIBKO COCETHUX 3JIEMEHTOB («Cpe3 MaCCHUBa»):

BEIpaXeHHE [ HUXHHUH HHIOEKC:BEPXHHH_HHIOEKC]

(3mech KBampaTHBIE CKOOKM [ ] OOJXKHBI OPUCYTCTBOBATh OyKBasibHO.) KaxKnwil mwumexc caMm 1o cebe

ABJIAETCHA BBIPDA2XKEHHEM, PEe3YyJIbTaT KOTOPOI'Oo OKPYTJIAEeTCAd K 6HPI)KEII>1HI€MY oeJjoMy.

B ob1iem ciydae sopaxenme MaCCHBA HOJIZKHO 3aK/II0YAThCS B KPYT/Ible CKOOKHM, HO UX MOXKHO ONYCTHUTh,
KOT[a BhIpazkeHHe C MHOEKCOM — 3TO IPOCTO CCHIJIKA Ha CTOJIOeI] UiIx ITO3UIIMOHHEIN mapaMeTp. Kpome
TOTO, MOXKHO COETMHUTH HECKOJIBKO MHOEKCOB, €CJIM UCXOOHBIM MacCUB MHOTOMEpPHLIN. HanmpumMep:

Mod_Tabnuia.crtonbell_MaccuB [4]
Mod_Tabnuiia.crtonbel_MaccuB_2d[17] [34]
$1[10:42]

(dyuxkumga_maccus (a,b)) [42]

B HOCHeJIHefI CTPOKE KPYTJIbIE CKOOKHU H806XOJII/IMLI. HonpoGHee MACCHUBEBEI PaCCMaTPUBAIOTCA B Pa3ne—
ne 8.15.
2.4. Bbibop nons

Ecnu pe3ynbTaT BEIpaKeHHsT — 3HAYEHHWE COCTABHOTO Tuma (CTpokKa TabmuIlbI), TOTHa OHpemernéHHOe
TI0JIe 3TOM CTPOKU MOIKHO M3BJI€Yb, HAIIMCAB:

BEIPAXEHHE . HM4__ 1014

B o0111eM ciiydae sopaxemme TAKOTO THUIIA JOJIKHO 3aKJII0YaTbCS B KPYTJjible CKOOKM, HO UX MOIKHO OITy-
CTUTh, KOTTIa 9TO CCHIJIKA Ha TabGJIUIy MU ITO3UITMOHHLIN ITapaMeTp. Hanpumep:

Mod_Tabnuia.cronberln
$1.cTonbern
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(dyukumga_xoprex(a,b)) .cTton3

(Takum 06pa3oM, IOJIHAS CCHUIKA HA CTOJIOEI] — 3TO IPOCTO YACTHBIM ciiydal BeIOOpa IOJisi.) BaxkHBIN
OCOOHIN cTy4dal 37ech — M3BJIEYEHUE TI0JIS U3 CTOJIONA COCTABHOTO THUIIA:

(cocTaBHOM_cToOnbel]) .none
(MOd_Tabnuua.CcoCTaBHOHU_cTonbel) .none

3mech CKOOKM HYKHEBI, YTOOBI IT0OKA3aTh, YTO cocTaBHO#_cTonben — 3TO UM CTONOIA, a He TaOJIMIIEL, U
YTO Mod_Tabnuna — UMs TaGIUIB, @ HE CXEMHI.

Brl MOKeTe 3alpoCUTh BCe II0JIS COCTAaBHOI'O 3HAa4YEeHHSsI, HAallUuCaB . *:
(cocTaBuol_cTonber) . *
OTa 3amuch IeNCTBYET NO-Pa3HOMY B 3aBUCHMOCTH OT KOHTEKCTA; ImoapobHee 06 3TOM roBopuTcs B ITof-
pa3gerne 8.16.5.
4.2.5. IpuMmeHeHne onepaTtopa
CyIIecTBYIOT TPH BO3MOXKHEIX CUHTAKCHCa ITPUMEHEHH!ST OIepaTOpPOB:

BrlpaxeHue oneparop sopaxenue (OMHAPHBIN WH(DUKCHEINA OIIepaTop)
oneparop sopaxerue (YHaPHBIN NPeGUKCHBIN OIIepaTop)
BEpaxenue oneparop (YHAPHBIU NOCTHUKCHBIN OIIepaTop)

e omeparop COOTBETCTBYET CHHTAKCHYECKUM IIpaBUjIaM, ONMCAaHHBIM B [Tompa3smerne 4.1.3, nubo 31O
OIOHO M3 KJIIOYEBHIX CJIOB AND, OR M NOT, Mu0O0 IMOJTHOE UM oIlepaTopa B ¢popMe:

OPERATOR (cxeMma . HMd_oneparopa)

Cy1iecTBOBaHME KOHKPETHEHIX OTIEPAaTOPOB U UX TUM (VHAPHBIN UK OMHAPHEIN) 3aBUCUT OT TOTO, KakK U Ka-
KHe OIllepaTopHl OIIpefesieHkl CUCTEMOU U II0NTb30BaTeneM. BCTpoeHHEBIe oniepaTOpH! onucaHe B ['1aBe 9.

4.2.6. Bbi3oBbl PpYHKLUN

Bri3oB (I)YHK].II/II/I 3allUCBIBAETCHA IIPOCTO KaK UMHA (I)YHKLII/II/I (BO3MOZKHO, IOIIOJIHEHHOE UMEHEM CXEMEI) 1
CIIMCOK apryMEeHTOB B CKOOKax:

uma_¢yukyuu ([ BelpaxenHue [, BbpaxeHHe ... 11)
Hampumep, Tak BEIYUCISAETCSI KBaOApPaTHLIM KOPEHDb U3 2:
sgrt (2)

Cnrcok BCTpOoeHHBIX GQyHKIIUY npuBeneH B ['nase 9. Ilonb3oBaTesb TaKKe MOXKET OIIpelesIUTh U Opyrue
byHKIIUN.

BEITTONTHSIST 3aIPOCH B 0a3e JaHHHX, IIe OOHU II0JIh30BaTeJIM MOTYT He HOBEPSATh OPYTHM, B 3aIlMCH BBI-
30BOB QYHKIHUI COOIIOmaiTe MepHl IPegoCTOPOKHOCTH, OonucaHHbie B Pasmene 10.3.

AprymMeHTaM MOT'YT OBITh ITPUCBOEHEI HeOOsi3aTeNbHEIE UMeHa. [logpobHee 06 aTom cM. Pasmen 4.3.

IIpumMeuyanue

OYHKINIO, TPUHUMAIOIITYIO0 OOUH apTyMEHT COCTAaBHOTO THUIIa, MOXKHO TaKKe BHI3LIBATH, UCIIOJIB3Y ST
CUHTAKCHUC BHIOOpPA MOJIsI, ¥ Ha00OPOT, BEIOOP IT0JIST MOXKHO 3alucaTh B QYHKIIMOHAJIBHOM CTHIIE.
To ecTh 3amucu col (table) U table.col PAaBHOCUIbLHE ¥ B3aMMO3aMeHSEMEI. DTO MOBEOEHNE HE
oroBOpeHO cTaumapToM SQL, HO peanu3oBaHo B PostgreSQL, Tak Kak 3TO TTO3BOJISIET MCITOTE30BaTh
byHKUMY OIS OMYIISIIUKA «BEIYMCISIEMBIX TToJiei». [Tompo6Hee aTo omucano B [Togpasmerne 8.16.5.

4.2.7. ArperaTtHblie Bbipa>keHuUs

34



Cunrtakcuc SQL

AzpezamHoe 8vipadxceHue TPeacTaBisieT coO0M MPUMeHeHNe arperaTHol GyHKIIMY K CTPOKaM, BHIOpaH-
HBIM 3aIIPOCOM. ArperaTHas QYHKIIUSA CBOOUT MHOXKECTBO BXOTHBIX 3HAYEHUN K OOHOMY BBIXOOQHOMY, KakK
HanmpuMep, CyMMa WU CpegHee. ATperaTHoe BEIpakKeHMEe MOXKET 3alMCHIBATHCS CIIEOYIOIINM 00pa3oM:

arperarHad_¢yHkyug (Bepaxenuwe [ , ... 1 | npemnoxenwme_order by ] ) [ FILTER
( WHERE ycunoBHe_¢uabTpa ) |

arperarunad_¢yukyug (ALL Bepaxenue [ , ... | [ mpemnoxemue_order_by 1 ) [ FILTER
( WHERE ycunoBHe_¢uabTpa ) |

arperarunad_¢yukygug (DISTINCT Bripaxewuwe [ , ... ] | npemmoxenme_order by ] ) [ FILTER
( WHERE ycunoBHe_¢uabTpa ) |

arperaruHad_¢yukgug ( * ) [ FILTER ( WHERE ycunoBuHe_¢uabTpa ) |

arperaruHad_¢yukygug ( [ Beppaxenwe [ , ... ] 1 ) WITHIN GROUP ( mnpennoxenue_order_by )

[ FILTER ( WHERE ycaoBue_¢unbrtpa ) |

30ech arperarHad_¢yHxnug — UMS paHee OHpeJ:[eJ'IéHHOfI arperaTHOU (1)yHKI_II/II/I (BO3MOZKHO, MOTIOTHEH-
HOe UMEHEM CXEMEHI), Brpaxernne — J000e BEIpaXkeHuWe 3Ha4YeHHUsd, He coaepKalllee B cebe arperaTHoro
BBIPAXKEHUS WU BhI30Ba OKOHHOM ¢yHKUMU. Heobs3aTesbHbIE TIPEIOKEHUS npenioxernue_order_by U
ycrnoBHe_¢HIbTpa OIMUCHIBAIOTCSA HUXKE.

B mepBoii hpopMe arperaTHOTO BHIPAzKEHUs arperaTHasi GYHKIIMS BHI3BIBAETCS IOJIS KaXKI0W CTPOKHU. BTo-
pas ¢dopma 3KBUBaJIEHTHA IIE€PBOM, TaK KakK yKaldaHUe ALL IIOgpPa3yMeBaeTcCs 110 YMOI4YaHuio. B TpeTheit
(opme arperaTHasi GYHKIUS BHI3BIBAETCS IJIS BCEX PA3JIMYHBIX 3HAUYEHUH BhIpakeHus (uiu Habopa pas-
ITUYHBIX 3HAaUEeHUH, [JI1 HECKOJILKUX BhIPAXKEHNH), BEIIeJIEHHBIX BO BXOIHLIX TaHHLIX. B 4eTBEPTOM dop-
Me arperaTHast QyHKITUS BHI3BIBAETCS OIS KaXKI0M CTPOKH, TaK KaK HUKAKOT'0 KOHKPETHOI' O 3HAYEHUST He
yKa3aHo (00BIYHO 3TO UMEET CMBICII TOIBKO IJisg GYHKUMU count (*) ). B mocneguet popMe UCTIOIB3YIOTCS
copmupyoujue arperaTiele GYHKINY, KOTOPHIEe OYAYT OMMMCAHBI HUXKE.

BonbIIMHCTBO arperaTHLIX QYHKINWH UTHOPUPYIOT 3Hayenuss NULL, Tak 94TO CTPOKH, AJIsT KOTOPHIX BHIpa-
KEHUS BBIIAIOT OOHO UK HeCKOoNTbKO 3HaueHuit NULL, oT6packiBatoTCsA. ITO MOXKHO CYUTATh UCTUHHBIM
OJIST BCEX BCTPOEHHBIX OMTEPATOPOB, ECJIIU SBHO HE TOBOPUTCS 00 06paTHOM.

Hampumep, count (*) momcuuTaeT o0Inee KOJIUYECTBO CTPOK, a count (f1) TOJIBKO KOJIMYECTBO CTPOK, B
koTophix £1 He NULL (Tak Kak count urHopupyeT NULL), a count (distinct f1) HOOCYUTaAET UHCIIO
pa3nuuHbIX U oTIMYHLIX OT NULL 3Havenuit ctonbua f£1.

OGHIYHO CTPOKHM HAHHHIX IIepemaloTCsA arperaTHON (QYHKIIMK B HEOIpemeléHHOM IIOPSOKe M BO MHOTHX
ClIy4asX 3TO He UMe€eT 3Ha4YeHUusd, HallpuMep (by'HKLII/IH min BbIJIaéT OOVH M TOT 2kK€ PEe3yJIbTaT HE3aBUCHU-
MO OT IIOpAOKa ITOCTYIIAIOIIIUX NaHHBIX. OHHaKO HEKOTODPEBIE arperaTHeIe (I)YHKLII/II/I (TaKI/Ie KakK array_agg
u string_agg) BEIOAIOT PE3YJIbTAThI, 3aBUCAIINE OT IIOPAOKA HaHHBIX. HJ’[H TaKHX arperaTHbiX (bYHKLIPIfI
MOZKHO 0O0OaBUThH npennoxeHue_order by W 3adaTh Hy}KHbeI TIIOPAOOK. ITO npennoxenne_order_ by UMe-
€T TOT K€ CUHTAKCHUC, YTO U IIPEeOJIOKeHue ORDER BY Ha YPOBHE 3allpoca, Kak onucaHo B Pa3nene 7.5, 3a
HCKIIIOYEeHHEM TOI'O, YTO €r0 BhIPazKeHHWs OOJIZKHBI 6bITb IIPOCTO BBIPaKE€HUSAMHU, a HE UME€HaMU PEe3yJIib-
TUPYIOIIUX CTOJIOIOB MK YuciiaMu. Hampumep:

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

3aMeThTe, 4TO IIPpU MCIIOJIb3OBaHMNHU arperaTHbIX (I)YHKLII/Iﬂ C HECKOJIBKMMHU apPryMeHTaMu, IIPeajiozkeHue
ORDER BY I/IJIéT II0CJI€ BCE€X apryMEeHTOB. HaanMep, Haaoo IINCATh TakK:

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

IMocnemuuii BaApHaHT CHHTAKCUYECKHU OOIIYCTHUM, HO OH ITPEICTaBJIsIET COO0M BHI30B arperaTHou QyHKITUN
OOHOTO apryMeHTa C OBYMSA KJIIOYaMu ORDER BY (HpI/I 3TOM BTOpOfI He UMeeT CMEICJIA, TaK KaK 3TO KOH-
CTaHTa).

Ecnu npeninoxeHue order by OOIIOJIHEHO YKa3aHHeM DISTINCT, TOrga BCe BEIPpaXKeHUud ORDER BY OOJIXK-
HBI COOTBETCTBOBAThH OOBIYHBIM ApPpryMmeHTaM aneFaTHOfI (I)YHKLII/II/I; TO €CTh BEI HE MOXKeTe COPTUPOBATH
CTPOKH II10 BEIPpaXKE€HHIO0, He BKJ'IIO‘-IéHHOMy B CIIMCOK DISTINCT.
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IIpumeuanue

Bo3MOXKHOCTE yKa3bBaTh U DISTINCT, ¥ ORDER BY B arperatHou QGyHKIUH — 3TO paclIupeHue
PostgreSQL.

ITpu moGaBneHWU ORDER BY B OOBIYHEIM CITHMCOK apTyYMEHTOB arperaTHoOu (YHKIIUH, OITMCAHHOM [0 3TO-
TO, BBEITIOJIHSIETCSI COPTUPOBKA BXOOHBIX CTPOK [JIST YHUBEPCAJIPHBIX M CTaTUCTUYECKUX arperaTHhIX GYHK-
LIUH, OJIsT KOTOPHIX COPTHPOBKA HeobOs3aTenbHa. Ho ecTh MOOMHOXKECTBO arperaTHBIX QYHKIHH, copmu-
pyrouwiue azpez2amHble d)yHKLguu, OJI1 KOTOPHBIX npennoxeHHe_order SIBISIETCSA 06s13ameibHbIM, OOBLIYHO
TIOTOMY, YTO BEIYHCJIEHNE 3TOU (QYHKIIMYU UMEET CMBICII TOJIBKO IIPU ONIPeNeIEHHON COPTUPOBKE BXOOHBIX
CTPOK. TUIUUYHBIMU IIPUMEPaMU COPTUPYIOUIUX arperaTHBIX QYHKIIUMN SBJISIOTCSA BBIUMCIIEHUS pPaHTa U
OpoueHTUNd. [ cOpTUpyomel arperaTHol QYHKIINU npenntoxerre_order_ by 3allUChIBAETCS BHYTPU
WITHIN GROUP (...),YTO UJIJIIOCTPUPYET IIOCIIeOHUN IIPpUMeED, TPUBEOEHHLIN BhIllle. BrIpaxXkeHus B npen—
noxenuy_order by BHYHUCISIOTCS OMHOKPATHO OJIS KaXKOOM BXOOHOM CTPOKHM KaK apTyMEHTHI OOBIYHOM
arperaTHO! QYHKIIMH, COPTUPYIOTCS B COOTBETCTBUM C TPeOOBaHUEM npennoxenus_order._by U MOCTyIIa-
10T B arperaTHyio QyHKIIMY KakK BXoOsiue apryMeHTHl. (Ecnu Xe npennoxernne_order by HaXOOUTCS He
B WITHIN GROUP, OHO He IlepeHaéTcs KaK apryMeHT(bl) arperaTHoi ¢GyHKIIUU.) BripaXkeHusI-apryMeHTHI,
IpenIiecTBYONe WITHIN GROUP, (€CIIM OHM €CTh), Ha3bIBAIOTCS HeNnocpedCmeeHHbIMU ap2ymMeHmamu,
a BBEIpaKeHWsl, YKa3aHHbIE B npennoxenur_order_by — depea2upyemviMu adpsymeHmamu. B oTnuyue ot
apryMeHTOB OOBIYHOM arperaTHoM GYHKUMNY, HETIOCPEeACTBEHHbBIE apTyMEHTHI BEIYMCIISIIOTCS OJHOKPATHO
IJIg KaXKOOTo BbI30Ba (PYHKITMM, a He IS KaX[O0M CTPOKU. ITO 3HAYUT, YTO OHU MOTYT COEepKaTh Iie-
peMeHHBIe, TOIBKO €CIIU 3TU IIepeMeHHbIe CTPYIIIUPOBAHEl B GROUP BY; 3TO CYTh TO XK€ OT'PaHUYEHUE,
4TO melicTBOBaso ObI, 6yOb 9TH HETIOCPEOCTBEHHLIE apI'YMEHTHI BHE arperaTHoro BelpaxkeHusi. Hemocpen-
CTBEHHBIE apTYMEHTHI OOBIYHO HCIIOJIb3YIOTCSI, HalpUMeEpP, OJId YKa3aHUs 3HaUYeHUs IIPOLEeHTUIsI, KOTO-
poe UMEET CMHEICJI, TOJIBKO €CIIU 3TO KOHKPETHOE YMCJIO [JIsl BCero pacyéTa arperatHoi ¢pyHkuum. Criu-
COK HETIOCPEeOCTBEHHHIX apTYMEHTOB MOKeT OBITh IYCT; B 9TOM CJIy4Yae 3allHIIuTe IIPOCTO (), HO HE (*).
(Ha camom gene PostgreSQL nmpumeT 00e 3anucH, HO TOIBKO IIepBasi COOTBETCTBYEeT cTaHmapTy SQL.)

[Tpumep BLI30Ba COPTUPYIOIIEH arperaTHOM GYHKIIUN:

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

OoHa moiny4aeT 50-bIii TPOIEHTHUIb, UM MeOuaHy, 3HaYeHUsT CTOI0Ia income M3 TabGMUIEI households.
B manHOM ciydae 0.5 — 39TO HEIIOCPEACTBEHHEBIM apryMeHT; ecjii Obl ApOOh IIPOIIEHTHUIISI MEHSJIach OT
CTPOKH K CTPOKE, 9TO He UMeJI0 OBl CMEBICIIA.

Ecnu mo6aBsieHO IpeiokXeHue FILTER, arperaTHoOM PyHKIIUY ITOal0TCS TONBKO T€ BXOOHBIE CTPOKH, IS
KOTOPHIX ycrosHe_¢unbrpa BHIYUCISIETCS KaK UCTUHHOE; OPYyTryue CTPOKHU oTOpackiBaioTcsa. Hampumenp:

SELECT

count (*) AS unfiltered,

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

(1 row)

INIpenomnpenenénHbie arperaTHble GyHKIMYM onrcalbl B Pasgerne 9.20. [Tonb30BaTesNb TaKKe MOXKET OIIpe-
OEeNUTh OPyrue arperaTHble QyHKIINHU.

ArperaTHoe BHIpaXeHHEe MOXKET (PUTYpUPOBaTh TOJIBKO B CIIMCKE PE3yJIbTAaTOB UM B IIpenloXeHUU
HAVING KOMaHZIH SELECT. Bo Bcex ocTanbHBEIX ITPeAIOKeHUAX, HAallpuMep WHERE, OHM 3allpeIeHH], Tak
KaK 9TH IIPefjIoKeHUs JIOTUYEeCKU BEUUCISIOTCS OO0 TOr0, KaK (opMUPYIOTCS pe3ynabTaThl arperaTHBIX
byHK1LIIH.
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Korpa arperaTtHoe BeIpaXKeHUEe UCIIONb3yeTCs B rmog3amnpoce (cM. [Togpasnmen 4.2.11 u Pazgen 9.22), oHo
OOBIYHO BBEIYHUCIISIETCS [IJIS BCEX CTPOK Ioa3amnpoca. Ho ecnu B apryMeHTax (MK B ycrosuu_filter) ar-
peraTHOM QPyHKITUYM eCTh TOJIPKO IIepEMEHHBIE BHEIITHETO YPOBHS, arperaTHast GyHKIIMS OTHOCUTCS K OIH1-
JKaWIIeMy BHEIIHEMY YPOBHIO U BRIUMCIIIETCS OJII BCEX CTPOK COOTBETCTBYIOIIEr0 3arpoca. Takoe arpe-
raTHOe BBIpaXkeHUe B IIeJIOM SIBJISETCS BHEIITHEeM CCBIIKOM /IS CBOEro Io3alpoca ¥ Ha KaXXJOM BhIYHC-
JIEHUM CYMTaeTcs KOHCTaHTOU. [Ipu 5TOM [OIIyCTUMOE IIOJIOKEHNe arperaTHOM (YHKIIUN OTpaHUYHBa-
€TCS CIIMCKOM Pe3yJIbTaTOB U IpenjioKeHneM HAVING Ha TOM YPOBHE 3aIllpOCOB, TOe OHA HaXOOUTCS.

4.2.8. Bbi30Bbl OKOHHbIX (PYHKLUHA

Bbi308 0KOHHOU (pYHKUUU TIPENCTaBIIsAeT CoO0M IpuMeHeHue (QYHKINY, ITOJ00HOM arperaTHoi, K HEKOTO-
pomy HabGOpy CTPOK, BEIOPAHHOMY 3allpoCcoM. B oTin4re OT BEI30BOB HE OKOHHEBIX arperaTHBIX (PyHKINH,
OHU He CBSI3aHHl C I'PYNIINPOBKON BHIOPAHHBIX CTPOK B OOHY — KaKaas CTPOKAa OCTAETCS OTHEIbHOU B
pe3ymnbTaTe 3anpoca. OgHaKO OKOHHasA GYHKIMS UMEET OJOCTYII KO BCEM CTPOKaM, BOIIENIINM B IPYIIy
TeKylllel CTPOKHU COTJIaCHO YKa3aHUI0 TPYHNIINPOBKHU (CIIMCKY PARTITION BY) B BEI30BE€ OKOHHOU (DyHKIIMN.
Bri30B OKOHHOUM (QYHKIMU MOXKET UMETh CIenyioure (POpMEL:

umd_¢QyHkyuHu ([ BblpaxeHue [, BbpipaxeHHe ... ]]) [ FILTER ( WHERE npennoxeHue_ QuabTpa ) |
OVER wuMd_OkxHa

umd_¢QyHkyuHu ([ BblpaxeHue [, BbpipaxeHHe ... ]]) [ FILTER ( WHERE npennoxeHue_ QuabTpa ) |
OVER ( onpenmesieHHe_OKHAa )

umda_¢yuaxkguu ( * ) [ FILTER ( WHERE npennoxenwe ¢uinbrrpa ) ] OVER muMg_OkHa

umda_¢yuxkguu ( * ) [ FILTER ( WHERE npennoxenwe ¢uinbrpa ) | OVER ( ompemeneHHe OKHa )

3HeCBOHpeﬂeﬂeHHe_OKHa3aHHCHBaeTCﬂ]BBHHe

[ umMda_cymecTByoHUero_oxKHa |

[ PARTITION BY Brpaxewnue [, ...] ]

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

[ ompemenenue_paMkH ]
U HeoOs3aTenpHoe onpeneneHHe_paMkyH MOXKET UMETh BHU]:

{ RANGE | ROWS } Havamno_paMKH
{ RANGE | ROWS } BETWEEN Hauvamo_pamMku AND koHel_ paMKH

3mech =a yano_paMxu U xoHel_paMku 3addl0TCAd OOHUM U3 CJIIEOYIOITUX cr1oco6o0B:

UNBOUNDED PRECEDING
3HayeHue PRECEDING
CURRENT ROW

3HayeHue FOLLOWING
UNBOUNDED FOLLOWING

3mech Belpaxenue — I9TO noboe BEIPpAKE€HUE 3HAYEHHUA, HEe COOepxKalllee BEI30OBOB OKOHHEBIX q)YHKHI/II;I

HM4d_OxHa — CCBIJIKa Ha KUME€HOBaHHO€E OKHO, onpe,uenéHHoe npenjnozxKeHueM WINDOW B JaHHOM 3alIpoce.
Tak>Xe BO3MOZKHO HAIlMCATh B CKOOKAX IIOJIHOE onpeneneHHe_okHa, UCIIONB3YSA TOT K€ CUHTAKCHC OIIpe-
OeJleHHs UMEHOBAHHOI'O OKHAa B IIPEeOJIOKEeHUHU WINDOW; nonpoGHee 9TO OIIKMCAaHO B CIIPABKe II0 SELECT.
CTOUT OTMETUTH, YTO 3aIIUCh OVER uMd_okxHa HE IIOJTHOCTHIO paBHO3Ha4YHa OVER (uM4_okxHa ...); IIO-
CIIeOHUU BAPHAHT II0gPAa3yMeBA€T KOIIMPOBaHNWE U U3MEHEeHNEe OIIpenesIeHnd OKHa U He 6y;:[eT OOITyCTHu-
MEIM, €CJIA OoIIpenejieHrne 3TOIr'0 OKHaA BKJIII0OYAEeT OIIpedeJIeHrue PaMKH.

VkazaHrve PARTITION BY TPyIOUPyeT CTPOKH 3alpoca B pasdesbl, KOTOPhEIE 3aTeM 00pabaThIiBalOTCS
OKOHHOM GYHKIIMEN He3aBUCUMO OPYT OT Apyra. PARTITION BY paboTaeT momoOHO IIPemioKeHu0 GROUP
BY Ha YpPOBHE 3ampoca, 3a MCKI/IIOYEHHEM TOT0, YTO €TI0 apTyMEHTHl BCerja IIPOCTO BhIpaXKeHUs, a He
MMeHa BEIXOIHBIX CTOJIOIIOB UK YKcia. be3 PARTITION BY BCe CTPOKH, BEIIaBaeMbIe 3allpOCOM, PacCMarT-
pUBalOTCSA KaK OOWH pasfesl. YKazaHue ORDER BY OINpPedesisieT MOPSIOK, B KOTOPOM OKOHHAas QyHKIUS
obOpabaTriBaeT cTpoKu pa3mena. OHO Tak xKe IMOOOOHO IPEemioXKeHUI0 ORDER BY Ha YPOBHE 3ampoca U
Tak Xe He NPUHMMAeT UMeHa BBEIXOJHBIX CTOJIOIIOB MJIM YHCJIa. be3 ORDER BY CTPOKH 00pabaTHIBAIOTCS
B HEOIIPEeNeJIEHHOM IMOPSOKe.
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onpenenenue_pamxu 3a0aéT HAOOP CTPOK, 00pa3yIoIIUX PAMKY OKHA, KOTOPas IPeacTaBiIsieT co00M mof-
MHOZKECTBO CTPOK TEKYIIEero pas3fesa W HUCIIOIb3YeTCS OJI OKOHHBIX QYHKIINH, paboTaloIuX C PaMKOH,
a He CO BCeM pa3zfesioM. PaMKy MOXKHO yKa3aTh B pexkuMax RANGE UJIM ROWS; B 1I000M cJiydae OHa Hadu-
Ha€TCs C IIOJIOZKEHUA Hauvano_paMkkH U 3dKaHYHUBAETCSA IIOJIOZKEHHMEM XOoHeI pPaMKH. Ecnu KOHEeI_paMKH
OIyIlleH, IToApa3yMeBaeTcsI CURRENT ROW (TeKyIlasi CTpoKa).

Ecnu =a yano_paMxkys 3aJaHO KaK UNBOUNDED PRECEDING, paMKa Ha4YHHaeTCsa C HepBOﬁ CTPOKHU pa3neilia,
a eCclu xoHel_pamxi ONPedenéH KakK UNBOUNDED FOLLOWING, paMKa 3aKaH4YHBaeTCs ITOocJieqHeM CTPOKOM
pa3merna.

B pexXunuMe RANGE mauvano_pamku, 3aJaHHOE KaK CURRENT ROW, ommpepneiideT B Ka4eCTBe Hadalla IIEePBYIO
poOdcmeeHHY0 CTPOKY (CTPOKY, KOTOPYIO ORDER BY CUHWTaeT PaBHOU TEKyIlel), TOrda KakK xoHel_paMkH,
3alaHHBIM KaK CURRENT ROW, OIIpefessieT KOHIIOM paMKM IIOCJIEHIOI0O POICTBEHHYIO (Ojii ORDER BY)
CTPOKY. B pexuMe ROWS BapuaHT CURRENT ROW IPOCTO 0603HAYAET TEKYIIYIO CTPOKY.

BapuaHTH szauenmne PRECEDING M 3Hauvenue FOLLOWING OOIIYCKAIOTCS TOJIBKO B pexXume ROWS. OHU yKa-
3BIBAIOT, YTO PaMKa HauMHAETCS UIU 3aKaHYMBAETCS CO COBUTOM Ha 3afjaHHOE YUCJIO CTPOK IIepen Uiu
II0CJIe 3aJaHHOM CTPOKU. 3[ECh 3HaveHHe NOJIZKHO OBITh I[€JTIOYNCIIEHHEIM BEIPaKeHUEeM, He COTepKaIIuM
IIepeMeHHbIe, arperaTHhBIE UM OKOHHEBIE (PYHKINHY, ¥ MOKET ObITh HYJIEBEIM, 9YTO OyZeT 03HadaTh BEIOOD
TEKyIlle! CTPOKHU.

[To ymonuaHUIO paMKa OIIpefensieTcsa Kak RANGE UNBOUNDED PRECEDING, YTO PaBHOCHUJIBHO pacCIIWpeH-
HOMY OIIpefieIEHUI0 RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW. C yKa3aHHEM ORDER BY
9TO O3HAYaeT, 4TO paMKa OymeT BK/IIOYaTh BCe CTPOKM OT Hadalla pa3felia Ao IocliefHell CTPOKH, POI-
CTBEHHOU TeKyllel (Ojig ORDER BY). Be3 ORDER BY B paMKy BKJIIOYaIOTCS BCE CTPOKHU pa3meria, TaK Kak
BC€ OHU CHUTAITCA POOCTBEHHEIMUA TeKymefI.

[IelCTBYIOT TakKXkKe OTPAaHUUYEHUS: Havaao_paMkyu HEe MOXKET OIpenessaThCia KaK UNBOUNDED FOLLOWING,
a xoHern _pamxkx — UNBOUNDED PRECEDING, M xoHel paMkx HE MOXKET OIPeneIaThCA PaHbllIe, YeM Haya-—
no_pamMxku — HaIpUMeD, 3allUChk RANGE BETWEEN CURRENT ROW AND smauvenxe PRECEDING HEOOIIyCTHMaA.

Ecnu po6aBneHo npenoxkeHue FILTER, OKOHHOM (GYHKIIUM IOJAIOTCSA TOJIBKO T€ BXOOHBIE CTPOKM, IJIS
KOTOPBIX ycrosue_¢unb Tpa BEIYUCIISAETCS KaK HCTUHHOE; OPYTHe CTPOKH oTOpackIBaoTCs. [Ipennoxkenne
FILTER OOMYCKAeTCs TOIbKO AJISI arPeTrupyIOINX OKOHHBIX (QYHKIIUHI.

BcTpoennbie okOHHBIE QyHKUIMU omucaHkl B TaOnwuie 9.57, HO MOIb30BATENIF MOXKET PACIIUPUTHL 3TOT
Habop, co3maBas cobcTBeHHBIE pyHKIMK. KpoMe TOT0, B KQYeCTBe OKOHHBIX (QYHKIIUN MOKHO UCIIOIb30-
BaTh JII00BIE BCTPOEHHEBIE UJIH IT0/Ib30BATEIECKUE YHUBEPCAILHEIE, @ TAKXKE CTAaTUCTUYECKNE arperaTHhIe
dyskumu. (CopTUpylomye U TUIOTE3UPYIONINEe arperaTHele QYHKIWY B HACTOSIEE BPEMS UCIIOIb30BaTh
B KQYEeCTBE OKOHHEIX HEJI35.)

3amnuck Co 3BE3MOYKON (*) IPUMEHsIeTCS IPU BLI30Be He MMEIOIUX TapaMeTPOB arperaTHLIX (GYHKIMH B
KadyeCcTBe OKOHHBIX, HAIlpUMeP count (*) OVER (PARTITION BY x ORDER BY y).3BE&3moudka (*) 0OLIYHO HE
IIPUMEHAETCA OJIsd HCKIIIOYUTEJIBHO OKOHHBIX (bYHKHHﬁ. Takue (I)YHKI_II/II/I He OOIIyCKalOT MCIIOJIb30OBaHUA
DISTINCT ¥ ORDER BY B CIIMCKE€ apr'yMeHTOB (QYHKIIUU.

BEBI30BEI OKOHHEBIX (PYHKIIUI Pa3pelleHbl B 3aIpOCcax TOIbKO B CIIMCKE SELECT U B IPEIJIOKEHUU ORDER BY.

HomonmuuTenbHO 00 OKOHHBIX PYHKITUAX MOXKHO y3HaTh B Pa3nerne 3.5, Paznmene 9.21 u [Tonpasnmene 7.2.5.

4.2.9. NpuBepeHusa TUNOB

ITpuBepmeHue THUTIA OIIpedeisieT Ipeobpa3oBaHue MaHHBIX U3 OOHOTO TUIIA B Apyroi. PostgreSQL Bocmipu-
HUMaeT ABe PaBHOCUJIbHLIE 3allCU TPUBEOEHUS TUIIOB:

CAST ( BelpaxeHHe AS THO )
BBIPAXEHHE: : THII

3anuck ¢ CAST COOTBETCTByeT cTaHgapTy SQL, Torga Kak BapuaHT C :: — HCTOPUYECKOE Haclenue
PostgreSQL.
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Korma IIPUBEOEHUIO IIOOBEPTra€TCAd 3HAYEHHUEe BhIPAXKEHHNA U3BECTHOI'O THUIIQ, ITPDOUCXOOUT npeo6pa30Ba-
HHe THUIla BO BpeéMs BEIIIOJIHEHU . 3JTto IIpuBEOEHUE 6y;:[eT YCII€EIIHBIM, TOJIBKO €CJIA onpenenéH Imogxonsd-
Iu M oIrepaTop HpeO6pa3OBaHI/I${ THUIIOB. O6paTI/ITe BHHMAaHHe Ha HeOOJIbIIOe OTINYHE OT IIpUBEeOEHUuA
KOHCTAHT, OITMCAHHOI'O B Houpa3uene 4.1.2.7. HpI/IBeI[eHI/Ie CTPOKH B YHCTOM BHUIE IIPEOCTABIIAET coboit
Ha4daJIbHOE IIPDHCBaMBAHUE CTpOKOBOﬁ KOHCTAQHTHI U OHO 6YI[GT YCII€IIHBIM OJIA m1060T0 THIIA (KOHe‘-IHO,
€CJIN CTPOKa COOEP2KUT 3HAYEHHue, IIpueMiieMoe OJIsd JaHHOT'O TUIIa OAHHBIX).

$1BHOE IpUBEemEeHVE TUIIA MOXKHO OITYCTUTD, ECJIM BO3MOXKHO OTHO3HAYHO OIIPEEJIUTh, KAKOU THUI OOJIXKHO
MMEThH BHIpaXkKeHue (HampuMep, KOTma OHO IPUCBAMBAETCS CTOJIOLY TaGIUIIbI); B TAKUX CIIydasix CUCTEeMa
aBTOMaTHU4YeCKHU mpeobpaldyeT Tun. OQHAKO aBTOMAaTU4YECKOe TPeo0pa30BaHKe BHIIIOJIHIETCS TOIBKO IJIsS
IIpUBeAeHUN C IOMETKOHN «IOIyCKAeTCs HESIBHOEe MPUMEHEHHEe» B CHCTEMHEIX KaTaJiorax. Bce ocTanbHbIE
IpUBEAeHUS OOJIKHBI 3alMChIBATHCS SIBHO. ITO OrPaHUYEHUE ITO3BOJISIET N30€KaTh CIOPIIPU30B C HESIB-
HBIM ITpeo6pa30BaHUEM.

Tak>ke MOXKHO 3aIlucaThb IIpUBEeOEeHNEe TUIla KaK BEISOB (1)YHKI.[I/II/I:
uMdg_tHna ( BbBIpAXEHHE )

OpHako 910 O6ymeT paboTaTh TONBKO OJIS THUIIOB, UMEHA KOTOPHIX SABISIOTCS TaK’Ke HOIyCTUMBIMU HMe-
HaMmu QyHKUmM. Hanpumep, double precision TakK MCIOIb30BaTh HEJb3M, a float8 (aJlbTepHATUBHOE
Ha3BaHUeE TOrO XKe TuUlla) — MOXHO. KpoMe TOoro, MeHa TUIIOB interval, time U timestamp U3-3a CUH-
TAKCUYECKOT0 KOH(JIMKTa MOXKHO HCIIOJIb30BaTh B TaKOU 3allMCH TOJIBKO B KaBhIYKax. TakuM oOpa3oM,
3anuch MPUBEIEHUS TUIIA B BUIE BHI30Ba (GYHKIMU NPOBOLMPYET HECOOTBETCTBUS U, BO3MOXKHO, JIyUIIle
OyneT eé He IPUMEHATh.

IIpuMmeyanue

[IpuBemeHue TUIIA, IPEACTaBIeHHOE B BUe BbI30Ba QYyHKIIMH, Ha CaMOM [iejie COOTBETCTBYET BHYT-
peHHeMy MexaHU3MYy. [lake IIpU UCIOJIb30BAaHMU OBYX CTAHOAPTHHIX THUIIOB 3aIIMCH BHYTPU IIPOUC-
XOOWUT BBI30B 3aPETHUCTPUPOBAHHOMN (PYHKIIMHU, BHITOIHSAIONEH npeodpa3oBanue. [1o cornameHuo
MMEHEeM TaKo¥ (YHKIMU Npeodpa30BaHUs SIBJISETCS UMS BBIXOJHOTO THIA, ¥ TAKUM 00pa3oM 3a-
IIHMCh «B BUOE BhI30Ba (DYHKIIUK» €CTh HEe UYTO MHOE, KaK IIPSAMOM BHI30B HUXKeexkKalel QyHKINU
nmpeobpa3oBanusa. [Ipu co3maHuM MMEePEHOCHMOTO MPHUJIOXKEHUS Ha 9TO MOBeOeHue, KOHEeYHO, He
crenyeT pacCuuThIBaTh. IlogpobHee 310 onucano B ciipaBke CREATE CAST.

4.2.10. NpuMmeHeHUe NpaBuUJ1 COPTUPOBKHU

[IpenyoxkeHue COLLATE IePEOIpenesisieT IIPaBUIO0 COPTUPOBKU BhIpaxkeHus. OHO mob6aBiIsieTCs: Mociie
BBIPAXKEHUS:

BripaxeHHe COLLATE npaBHIO_COPTHPOBKH

TIEe npaBHIO_COopTHPOoBKH — UAEHTU(GUKATOP IIpaBuila, BO3MOXKHO OOIIOJHEHHBIN UMEeHEeM CXeMEl. [1pef-
JI0XKeHUWe COLLATE CBSI3BIBAET BHIPAXKE€HUE CUJIbHEE, YEM OIIePaTOPHI, TaK YTO IIPU HEOOXOOUMOCTHU CJie-
IyeT KUCII0Ib30BaTh CKOOKHU.

Ecnu IIPAaBUJIO COPTUPOBKHU HE OIIPpEOEeJZIEHO ABHO, CUCTeéMa 6o BBIGI/IpaeT ero mo cronbiam, KOTOpPHEIE
HUCIIOJIE3YIOTCA B BEIPAXKEHUH, 6o, ecyiu TaKUX CTOJIOIIOB HET, IIePEeKIInYaeTCsa Ha YCTaHOBJIEHHOE MOJIA
0a3bl JaHHBIX IIPaBUJIO0O COPTUPOBKHU I10 YMOJIYAaHUIO.

IMpennoxkeHne COLLATE MMeeT OBa PACIPOCTPAHEHHBIX IIPUMEHEHHUsI: IIepeonpeneneHue MopsaKa cop-
THUPOBKHY B ITPEMJIOKEHUN ORDER BY, HAllpuMep:
SELECT a, b, c¢c FROM tbl WHERE ... ORDER BY a COLLATE "C";

U IepeonpeneeHue IPaBUI COPTUPOBKU IIPU BEI30Be (DYHKIIUN UJIM OIIE€PAaTOPOB, BO3BPALIAOIINX A3bI-
KO3aBUCHUMEIE Pe3yIbTaThl, HallpuMep:

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

3aMeThTe, UTO B ITIOCJIEHHEM CIIydae IIpeajioxKeHune COLLATE no6aBIeHO K apryMeHTy olepaTopa, Ha me-
CTBHE KOTOPOT'O MBI XOTHUM TOBNUATE. [IpK 3TOM He MMeeT 3HaUYeHUsI, K KaKOMy UMEHHO apTyMeHTY OIle-
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paropa unu GyHKIuN nobdaBnseTcs COLLATE, TakK KakK IIPaBUJIO COPTUPOBKY, IPUMEHSIEMOE K OIlepaTopy
unu QyHKIIMM, BEIOUPAETCS IIPU PaCCMOTPEHUU BCEX apT'yYMEHTOB, a SBHOE IIPeJiokeHue COLLATE Iie-
peonpenenseT IpaBujia COPTUPOBKHU [JId BCEX APYrux aprymeHToB. (OpHako mobaBiieHUe pa3HbIX Ipef-
JIOKEeHUU COLLATE K HECKOJIBKUM apryMeHTaM OyneT ommOKoi. [TogpobHee 06 aToM cM. Paspmen 23.2.)
Takum 00pa3oM, 9Ta KOMaHa BEIZACT TOT K€ pe3ynbTar:

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

30€eChb IIPAaBUJIO COPTUPOBKHU HEJIb35 IIPDUMEHUTH K PEe3yJIbTAaTy OollepaTopa >, KOTOprI:I uMeeT HeCpaBHU-
BaeMBbIll TUII JaHHBIX boolean.

4.2.11. CkansapHblie noa3anpochl

CranspHBIM IOA3aIpPOC — 3TO OOBIYHBIN 3alpoC SELECT B CKOOKaX, KOTOPHIM BO3BpalllaeT POBHO OOHY
CcTpoky u onuH cronbell. (Hamucanue 3ampocoB ocgeltaeTcss B ['mase 7.) Ilocne BBEIIOJHEHMS 3alpoca
SELECT €Tr0 eOUHCTBEHHEIU pe3yIbTaT UCIIOIb3YEeTC B OKPyzKawllleM ero BelpaXkeHuu. B KkauecTBe CKa-
JISPHOTO II0A3aInpoca Helb3s MCIIO0JIb30BaTh 3allPOChl, BO3Bpallatouye 6oj1ee OOHONM CTPOKU UJIU CTOJIO-
na. (Ho ecnu B pe3ysbTaTe BHIIOIHEHMUS IOA3alIPOC He BEPHET CTPOK, CKaJIIPHHBIM Pe3yIbTaT CUUTAETCSA
paBubiM NULL.) B nmog3ampoce MOKHO CChIJIaThCS Ha IEPEMEHHBIE M3 OKPY2KaIOIIero 3anpoca; B IIPoIiec-
Ce OOHOTO BHIYHCJIEHUS IOA3anpoca OHU OyAyT CYUTAThCSI KOHCTAHTaMU. [[pyTrye BhIpaXKeHUs C IMoa3a-
mpocamu omnrcaHbl B Pazmerne 9.22.

Hampuwmep, cienyioniyuii 3aIpoc HaXOOUT caMblil HaCeJIEHHBIM ropofl B KaXKA0M LITaTe:

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

4.2.12. KOHCTPYKTOpPbl MAacCUBOB

KOoHCTPYKTOpP MaccuBa — 3TO BhIpaXKeHue, KOTOPOoe CO3aéT MAaCCHUB, OITPEIesis 3HaUYeHUs eT0 3JIeMeH-
TOB. KOHCTPYKTOP IIPOCTOT'0 MaCCHBa COCTOUT M3 KJIIOUEBOT'0 CJIOBa ARRAY, OTKpPHIBaIOIEe! KBaJpaTHOM!
CKOOKM [, CIIMCKA BHIpaXKeHUH (pa3menEéHHLIX 3alsIThIMI), 3a0al0IUX 3HaYeHNUsI 9JIeMEeHTOB MaCCHBa, U
3aKphIBalolIel KBagpaTHOM CKOOKY ]. Hampumep:

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

ITo yMOmM4aH1IO TUIIOM 3JIeMEHTOB MaCCUBa CUUTAETCS OOIMM TUII /15T BCEX BhIPAXKEHUM, OITpee IEHHBIH
110 IIpaBuiiaM, AeNCTBYIOIIUM U OJIT KOHCTPYKLMM UNION M CASE (cM. Paspgen 10.5). Bel MoxkeTe mepe-
OITpedesIuTh ero SIBHO, IpuBeOs KOHCTPYKTOP MacCHBa K TpeOyeMoMy THUITy, HallpuMep:

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

{1,2,23}
(1 row)

9TO PaBHOCHUJIPHO TOMY, YTO IIPUBECTH K HY?KHOMY THUITY KaXKIOoe BhIPazXKeHUe 110 OTHeIbHOCTH. [Toapo6-
Hee IpUBeOeHNe TUIIOB OmnucaHo B [Togpasnene 4.2.9.

MHoTroMepHBIE MaCCUBH MOXKHO 00Pa30BHEIBATh, BKIAAbIBasi KOHCTPYKTOPHI MACCUBOB. ITpu 9TOM BO BHYT-
PEHHUX KOHCTPYKTOPAxX CJIOBO ARRAY MOXKHO OIIyCKaTh. Hampumep, pe3ynbTaT pabOTH 3THUX KOHCTPYK-
TOPOB OOWHAKOB:

SELECT ARRAY[ARRAY[1,2], ARRAY[3,411;
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{{1,2},4{3,4}}
(1 row)

SELECT ARRAY[[1,2],[3,4]];

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

MHoOTroOMepHbIe MAaCCHUBHI MOJIZKHEBI OBITH IPSIMOYTOJIBHEIMHU, 1 II03TOMY BHYTPEHHHE KOHCTPYKTOPHI OOHO-
TO YPOBHS OOJI?KHBI CO3aBaTh BIIOKEHHBIE MaCCHUBLI OMHHAKOBOM pa3MepHOCTH. JIro6oe IIpuBeIeHue TH-
ma, IPUMEHEHHOE K BHEIITHEMY KOHCTPYKTOPY ARRAY, aBTOMATHYECKHN PACIPOCTPaHSIETCS Ha BCE BHYT-
peHHUe.

OIEeMEHTHI MHOIOMEPHOI'0 MaCCHBa MOZKHO CO30aBaTh He TOJIBKO BJIOZKE€HHBIMH KOHCTPYKTOpPaMu ARRAY,
HO 1 OPYyTr'uUMHU criocobaMu, IIO3BOJIAOIITNUMU ITOJTYYUTh MAaCCHUBEL HY2KHOI'O THIIA. HaanMep:

CREATE TABLE arr(fl int[], £f2 int[]);
INSERT INTO arr VALUES (ARRAY[[1,2],[3,4]1]1, ARRAY[[5,6],17,811);
SELECT ARRAY[fl, f2, '{{9,10},{11,12}}"'::int[]] FROM arr;

array

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

Brel MOkeTe co3mgaThk M IIYCTOM MAaCCHUB, HO TaK KaK MAaCCHUB He MOXKeET OBITh He THUINU3WPOBAHHBIM, BEI
OOJIXKHBI SBHO ITPUBECTH IIYCTOM MACCHUB K HyKHOMY THuIly. Hanpumep:

SELECT ARRAY[]::integer([];

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

SELECT ARRAY (SELECT oid FROM pg_proc WHERE proname LIKE 'bytea%');
array
{2011,1954,1948,1952,1951,1244,1950,2005,1949,1953,2006,31,2412,2413}

(1 row)

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

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

Takoii mof3anpoc OoJIKeH Bo3BpallaTh OOquH cTojibel]. Eciu 3ToT cTonbel] UMeeT TUII, OTJIMYHBIN OT Mac-
CUBAa, Pe3YJIbTUPYIOUINH OMHOMEPHBIM MacCUB OyIOeT BKIIIOYATh 3JIEMEHTH! OJI KaXKA0W CTPOKU-PE3YIIb-
TaTa MoA3alpoca M TUIIOM 3JieMeHTa OymeT TUII cTobla pe3ynbTraTa. Ecinu ke Tum cTonbila — MaCCHs,
OyneT co3gaH MacCHUB TOTO JKe TUIa, Ho 60bIilel pa3MepHOCTH; B JII0OOM CiTydae BO BCEX CTPOKax ITOf-
3allpocCa OOJIZKHEI BEIHABATHCSA MaCCHBEL OHHHaKOBOﬂ Pa3MEPHOCTH, YTOOBI MOXKHO OBLIO IIOJIY4YUTH IIPsA-
MOYTOJIBHBIN Pe3yabTart.

Wnpekcel MaccuBa, CO3MaHHOI0 KOHCTPYKTOPOM ARRAY, BCerfia HaunHAITCA ¢ ogHoTo. [TompobHee o mac-
cuBax BH y3HaeTe B Pa3pgene 8.15.
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4.2.13. KOHCTPYKTOPbI TaO/MUYHBIX CTPOK

KoHcTpyKTOp TaGIMYHON CTPOKKU — 3TO BRIpaXKeHHE, CO3[alolee CTPOKY MU KOPTEXK (MJIM COCTaBHOE
3Ha4YeHHe) U3 3HaYeHNM ero apryMeHToB-nmoje. KOHCTPYKTOpP CTPOKHU COCTOUT M3 KITI0UYEBOTO CJI0Ba ROW,
OTKpBIBAIOIIEN KPYTIof CKOOKM, HYJIS UM HECKOIbKUX BhIpaXKeHUH (pa3menEHHbIX 3alsITEHIMU), OIpene-
JISTIOIIMX 3HAYEHMUS ITOJIel, M 3aKphIBalollei ckobku. Hanpumep:

SELECT ROW(1,2.5, 'this is a test');
Ecnu B cinicke 60nee OOHOI'O BEIPpAzKE€HM, KJII0YeBO€ CJIIOBO ROW MO2KHO OIIYyCTHUTB.
KoHCTPYKTOp CTPOKM OANIEPKUBAET 3AIIUCh cocTasHOe_3HaueHHe. X, IPU 9TOM JaHHOe 3HaueHUue OyreT

Pa3BEPHYTO B CIIMCOK 3JIEMEHTOB, TaK ke, KaK B 3allUCU .* Ha BEPXHEM YPOBHE CIHCKa SELECT (CM.
IMTompasmen 8.16.5). Hampumep, eciu TabauIa t COOePKUT CTONOIEI £1 U £2, 9TH 3alINCH PAaBHO3HAYHEI:

SELECT ROW(t.*, 42) FROM t;
SELECT ROW(t.f1l, t.f2, 42) FROM t;

IIpumeuanue

Do Bepcuu PostgreSQL 8.2 3anucse .* He pa3BopauuBajach B KOHCTPYKTOPax CTPOK, TaK YTO BEI-
paXxeHme ROW (t.*, 42) cO3maBaJio COCTaBHOE 3Ha4YeHWe U3 OBYX I10Jiel, B KOTOPOM IIEPBOE II0JIe
Tak ke ObUIO cocTaBHEIM. HoBOe moBemeHmne 00bIYHO Oosee moie3Ho. Ecim BaM HYXKHO MOJIyYUTh
IpexxHee MoBegeHue, YTOOL OOHO 3HAaYEHUE CTPOKHU OBIJIO BJIOJKEHO B APYroe, HAIUIITUTE BHYTPEH-
Hee 3Ha4YeHue 6e3 .*, HampuMep: ROW (t, 42).

ITo ymomuaHWio 3HaUYEHUE, CO3TaHHOE BRIPaKeHWEM ROW, UMeeT TUII aHOHUMHOU 3anucu. Eciu HeoOxo-
OUMO, €eT0 MOXKHO IIPHUBECTH K UMEHOBAHHOMY COCTaBHOMY THUITY — MO0 K THUITY CTPOKYU TaGIUITEI, 100
COCTaBHOMY THUIIy, CO3IaHHOMY OIIEPaTOPOM CREATE TYPE AS. IBHOe MpUBEIEHUE MOXKET ITIOTPEOOBATHCSA
IOJIsI DOCTUXKEeHUS OOHO3HaYHoCcTH. Hanmpumep:

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

—— IpuBenmenue He TpebyeTcd, Tak XakK CYmEeCTBYeT TOnbko omHa getfl ()
SELECT getfl (ROW(1,2.5,'this is a test'));
getfl

CREATE TYPE myrowtype AS (fl1 int, f2 text, £3 numeric);
CREATE FUNCTION getfl (myrowtype) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQL;

—— Tenepb npuBemgeHHe HeOOXOOMMO ONId ONHO3HAUHOT'O BhIOOpAa QYHKIIHH:
SELECT getfl (ROW(1,2.5,'this is a test'));
OUIMBKA: o¢yHkuuga getfl (record) He yHHKaNbHa

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
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11
(1 row)

Hcnonb3yst KOHCTPYKTOP CTPOK (KOPTeXkKel), MOXKHO CO3[aBaTh COCTAaBHOE 3HAUYEHWE [JIT COXPaHEHUS
B CcTOJIOIIEe COCTABHOTO THIIA MU OJIA Iepegaydy GYHKINY, IPUHUMAIOIIEH COCTaBHOM ImapaMeTp. Takxke
BB MOXXK€Te CPaBHUTH OBA COCTABHBLIX 3HAYEHUS WM IIPOBEPUTh MX C IOMOIIBIO IS NULL MM IS NOT
NULL, HallpuMep:

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

IMogpo6Hee cM. Pazmen 9.23. KOHCTPYKTOPH CTPOK TaKzKe MOTYT MCIOJIb30BaThCSA B COYETAHUU C IOO3a-
npocamu, Kak omnmcaHo B Pasmene 9.22.

4.2.14. NpaBusia BbIYUCIJIEHUSA Bblipa>keHum

TTopsiHoK BHEIYKMCIIEHUS ITONBLIPAXXEeHUH He ompeneéH. B 4acTHOCTH, apTyMeHTH ollepaTopa WUin QpyHK-
MK He 00s13aTeJIbHO BEIYUCIIAIOTCS ClIeBa HAallPaBO MJIX B TI000M APYroM (UKCHUPOBAHHOM IIOPSOKE.

Bonee Toro, ecnu pe3ynabTaT BHIPaAXKEHUS MOXKHO IOJIyYUTh, BBIUMCIISASI TOJIBKO HEKOTOPHIE €r0 4acCTH,
TOTa OPYTHe MOIBLIpaXkKeHUs He OyAyT BEIUUCIISATHCS BOBCce. Hampumep, ecyiu HanmcaTh:

SELECT true OR somefunc();

Toraa QyHKIHSA somefunc () He OymeT BLI3BIBATHCS (BO3MOXKHO). T0 Ke caMoe CITpaBeIuBO [IJIs 3aIUCHU:
SELECT somefunc () OR true;

3amMeThTe, YTO 3TO OTIINUAETCS OT «OINTUMU3alUM» BEIYUCIIEHUS JIOTUYECKHUX OIepaTOPOB CJieBa Hallpa-

BO, peaHI/I3OBaHHOﬁ B HEKOTOPEIX A3BIKaX IIPOTrPDAaMMHUPOBAHUA.

Kak crmencTtBue, B CIIOKHBIX BHIPAXKEHUSX HE CTOUT HCIIOIb30BaTh QYHKITUN C TOOOYHBEIMU 3(PherTaMu.
Oco0eHHO OITaCHO PACCUYUTHIBATh HA IOPSOOK BHIYMCIIEHUS HUIHU NOOOYHBIE 3(P(EKTH B IIPEOIOKEHUIX
WHERE M HAVING, TaK KakK 9TH HPEIOXKeHUs TIIAaTeIbHO ONTUMU3UPYIOTCS IIPHU ITOCTPOEHUHU TIjTaHa BHI-
monHeHus. JIorTuuyecKue BhIpaxKeHus (coueTaHusT AND/OR/NOT) B 9THX IPEIJIOKEHUSIX MOTYT OBIThH BHUIO-
M3MEHEeHEI JTI00OBIM CIIOCO00M, MOIYCTUMBLIM 3aKOHAaMHu ByjieBoii anreOpsl.

Korpa nmopsimok BHIUKCIIEHMS BaXKeH, ero MOXKHO 3a(MKCUPOBATh C IIOMOIILI0 KOHCTPYKLIMU CASE (CM.
Pasmen 9.17). HampuMmep, Takoi criocod n3bezkaTh JIeleHNs Ha HOJMIb B IIPEOIOKEeHUN WHERE HeHAIEXKeH:
SELECT ... WHERE x > 0 AND y/x > 1.5;

Be3onacHbIl BapUaHT:

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

I[IpumeHsieMasi TakK KOHCTPYKIIUS CASE 3alUIlaeT BHIpaXKeHue OT ONITUMU3AalINU, II09TOMY MCIIOIE30BaTh
€€ Hy2KHO TOJIPKO IPHU HeoO0XoouMocCTH. (B gaHHOM ciydae ObII0 OBl TyYIlle PeluTh IPobieMy, Iepenmucan
yCJIOBUE KaK y > 1.5%x.)

OpgHakKo CASE He BCerpa CrHacaeT B MOJOOHBIX ciydasX. [IoKa3aHHBIN BHINIE TMIPUEM IIJIOX TEM, YTO HE
IpefoTBPaIaeT paHHEe BEIYHUCIeHNE KOHCTAHTHRIX MOABEIpakeHuii. Kak onucawno B Pazgene 37.6, pyHK-
WY U OllepaToph], IOMeYeHHbIe KaK TMMUTABLE, MOTYT BEIYHCIIITHCS IIPY IIJIAHUPOBAHUY, @ HE BBIIOJI-
HeHUM 3anpoca. [TosToMy B mpumepe

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

, CKOpee Bcero, HpOHBOfIJIéT OeJIeHrue Ha HOJIb M3-3a TOI'O, YTO IIJIaHHWPOBIIMUK IIOIMBITAETCA YIIPOCTUTH
KOHCTaHTHOE€ IIOABEIPAa>XKE€HHUE, NaxXe €CJIh BO BCeX CTPOKaxX B T&6J’II/IH8 x > 0, @ 3HAQ4YUT BO BPEMSI BHINIOJI-
HEeHUsd BeTBb ELSE HUKOI'TA He 6YJIGT BBITIOJIHATHCA.

XOoTs 3TOT KOHKpGTHBIfI IIPHEMEP MOXKET IIOKa3aThCA HaAyMaHHEIM, ITOX02XKHNE CUTyallul, B KOTOPHIX HEsB-
HO IIOABIIAIOTCA KOHCTAHTBI, MOT'YT BO3HUKATh U B 3aIlIpOCaX BHYTPHU (bYHKHHﬁ, TaK KaK 3Ha4YeHHUA apry-
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MEHTOB (YHKIIUH U JIOKAJIBHBIX I€PEMEHHBIX ITPU IJIAHUPOBAHUU MOTYT OBITH 3aMEHEHB KOHCTAHTaAMU.
IMosTomy, HanpuMep, B pyHKIuAxX PL/pgSQL ropa3mo 6e3omacHee [Ojis 3alllUTH OT PUCKOBAHHBIX BEIYHC-
JIEHUU MCIIONIb30BaTh KOHCTPYKUMIO IF-THEN-ELSE, 4YeM BEIpaXkeHue CASE.

Emé oguH mogoGHLIN HEIOCTATOK 3TOT0 MOOX0Ha B TOM, YTO CASE He MOXKET IPEeIOTBPaTUTh BEIUYUCIICHHE
3aK/II0YEHHOTO B HEM arperaTHOI0 BEIpAazKeHHsI, TaK KaK arperaTHbIe BHIPaXKeHUS BLIYHCIISIOTCS IIepen
BCEMHU OCTAIbHLIMU B CIIMCKe SELECT HWJIM IIPemIoKeHWH HAVING. Hampumep, B clemyiomeM 3ampoce
MOZKeT BO3HUKHYTH OIINOKA [eleHus Ha HOJIb, HECMOTPS Ha TO, YTO OH Bpofe OBl 3allUIIEH OT Heé:

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

ArperaTHbIe GYHKIHU min () U avg () BEIYUCIISIOTCS HE3aBUCUMO II0 BCEM BXOOHBIM CTPOKAM, TakK YTO €C-
JIM B KaKOH-TO CTPOKE TI0JIe employees OKAXKETCS PABHBIM HYITIO, MeJIeHNe Ha HOJb IPOU30UOET PaHbIIe,
yeM CTaHeT BO3MOXKHEIM IIPOBEPUTDH Pe3yabTaT GYHKIUH min (). [IoaTOMYy, YTOOBI IpOOIEeMHEIE BXOIHEIE
CTPOKHY M3HAYaIbHO He TMOIaJXd B arperaTHyI0 (QYHKIIMIO, CJIeOyeT BOCIOJIb30BAThCSA MPEIJIOKEHUSIMU
WHERE MJIH FILTER.

4.3. Bbi30B (pyHKLUMUM

PostgreSQL mo3BosisieT BEI3BIBaTh GYHKIIUK C MMEHOBAaHHBIMU ITapaMeTpaMU, UCIIOIb3y 3alluCh C NO3U-
UUOHHOU MM UMeHHOU Tiepemavel apryMeHToB. iMeHHas mepenada 0COO€HHO IToe3Ha Ajist GyHKIIUH
CO MHOZKECTBOM ITapaMeTpOB, TaK KaK OHa [ejlaeT CBS3b IIapaMeTpPOB U apryMeHTOB 0ojiee sIBHOMU U Ha-
OEXHOUN. B MO3UIIMOHHOM 3aluCH 3HAYEHMUS apryMeHTOB QYHKIMU YKa3bIBAIOTCSA B TOM XKe IIOpPSOdKe, B
KakKOM OHHU ONHCAaHHI B onipefesieHny GyHKIMU. [Ipy uMeHHOU ITlepefayde apr'yMeHTHl COIIOCTaBIISIOTCS C
napaMeTrpaMu GyHKIHUHY II0 UMeHaM U yKa3bBaThb UX MOXKHO B JII000M Iopsigke. 71 Ka’Kooro BapuaHTa
BBI30Ba TaKXKe YYUTHLIBANTE BIMSAHNE TUIIOB apTyMeHTOB GYHKIIUMN, onucaHHoe B Pazmene 10.3.

ITpu 3anucu J1I00IM CIIOCOO0OM ITapaMeTpPHI, /I KOTOPHIX B olIpefeneHnu GYHKIMY 3aJaHbl 3HAaYEHU S 110
YMOJI4YaHUI0, MOXKHO BOBCe He yKa3blBaTh. Ho 3TO 0coOeHHO [10JIe3HO IIPU UMEeHHOU Ilepellade, TaK Kak
OIIYCTUTBH MOKHO 11000¥ Habop mapaMeTpoB, TOra Kak IIpU IO3UIIMOHHON ITapaMeTPhl MOXKHO OITyCKaTh
TOJIBKO IIO0CJIefOBaTeNIbHO, CIIpaBa HajeBo.

PostgreSQL Takxke MOAOepKUBaeT CMEWAHHY0 TIepeiady, KOoTfia IapaMeTphl TepefaloTcs U IT0 KMeHaM,
¥ [0 IO3UIIMHU. B 9TOM ciiy4Yae mMO3UIMOHHEIE IapaMeTpPhl HOJIKHEL HATH [epe[ mapaMeTpaMH, IepeaaBa-
€MBIMH [0 UMEHaM.

ME&I paccMOTPUM BCE TPU BapHaHTAa 3allWCH Ha IPUMEpPE CeAylomei GyHKIINNT:

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;

CDYHK].[I/IH concat_lower_or_upper UMEET OBa 00s13aTeJILHEBIX IIapaMeTpa: a U b. KpOMe TOrO, €CTh OOUH
Heo0s3aTe IbHBIM TapaMeTp uppercase, KOTOPHIM 110 YMOJTYaHUIO MMEET 3HaYeHMUeE false. ADTYMEHTHI a U
b 6YJIYT CJIOZKEHEI BMECTE U IIEPEBEIEHEI B BerHHfI UIN HUXKHUHN PerucTp, B 3aBUCUMOCTH OT ITapaMeTpa
uppercase. OcTanbHbBIEe TOHKOCTH peann3anuun d)YHKI_[I/II/I celyac He BasKHHI (nonpoGHee O HUX PaCCKa3aHO
B 'maBe 37).

4.3.1. No3MuMOHHaA Nepepaya
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IMo3unnmoHHas Imepenada — O9TO TPAOUIMOHHEIM MeXaHW3M Iepefadyd apryMeHTOB GQYHKIUM B
PostgreSQL. IIpuMep Takou 3alUCH:

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

HELLO WORLD
(1 row)

Bce apryMeHTH yKa3aHBl B 3aJlaHHOM IIOpsiAKe. Pe3ynmbTaT BO3BpAIEH B BEPXHEM PErucTpe, TakK Kak
mapaMeTp uppercase UMeeT 3HaYeHue true. EIé ogun mpumep:

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

hello world

(1 row)

3mechk mapaMeTp uppercase OMYIIEH, U IO9TOMY OH IIPUHUMAET 3HaYEHHe 110 YMOJTYaHUIO (false), U pe-
3yNbTAT MEePEBOOUTCS B HUXKHUK PErucTp. B MO3UIIMOHHON 3aIKCH 1100kl apTyYMEHTEI C OIIPeIeIEHHEIM
3HAYEeHHEeM 110 YMOJIYaHHUI0 MOXKHO OIYyCKaTh CIIpaBa HaJIeBo.

4.3.2. AMeHHana nepepaya

ITpu uMeHHOU Hepemade OJIA apryMeHTa m00aBIIsIeTCs 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)

3mech apryMeHT uppercase OBIJI TaK JKe OIYIIEeH, TAaK YTO OH HESIBHO IIOJIy4YMJI 3HaYeHe false. [Ipeumy-
IIECTBOM TAKOM 3aMUCHU SABJISIETCS BO3MOXKHOCTD 3aIIMCHBATh aPTYMEHTHI B JIIOOOM IOPSIIKe, HAallPUMeD:

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

HELLO WORLD
(1 row)

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

HELLO WORLD
(1 row)

I7151 06paTHOM COBMECTUMOCTH ITOMIEPKUBAETCSA U CTAPHIM CUHTAKCUC C «:=»:

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

HELLO WORLD
(1 row)

4.3.3. CMewlaHHaA nepepaya

ITpu cMeIIaHHOM Iepemade NapaMeTpPhl IepPemaTCcs U 0 UMeHaM, U o mo3uiuu. OgHaKo KaK yzKe OBbLIo
CKa3aHO, UMEHOBaHHEIE apPTYMEHTHI HE MOTYT CTOSITh IIepe[ IO3UIIMOHHEIMU. HanpumMep:

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

B manHOM 3alpoce apryMeHTHl a U b IepefalwTCcsd II0 MMO3UIINH, a uppercase — II0 UMEHH. EnuHCTBEH-
HOoe 000CHOBaHME TAaKOTO BEI30Ba 3[€Ch — OH CTal YyYTb 6osee unTaeMbeiM. OmHAKO IS 00JIee CIOXKHBIX
(by'HK].[I/Iﬁ C MHOZKECTBOM aPryMeHTOB, 4aCTh U3 KOTOPHEIX UMEIOT 3HAa4YeHHU A I10 YMOJIHYaHUIO, UMEeHHas UIn
CMelllaHHad repegayda IO03BOJIAIT 3alliCaTh BEI3OB S(I)(l)eKTI/IBHee Y YMEHBIIIUTH BEPOATHOCTD ommbOoK.

IIpumMeuyanue

HMeHHas M cMelllaHHAs Ilepejada B HaCTOSAIINIM MOMEHT He MOXKeT HCIIOJIb30BaThCs IIPU BEI30BE
arperaTHoU (GyHKIIUHY (HO OHU OOIYCKAIOTCS, €CJIU arperaTHasa QyHKIIUS UCIOJIL3yEeTCSA B KaueCTBe
OKOHHOI1).
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NnaBa 5. OnpepeneHve AaHHbIX

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

5.1. OcHOBbI TabnuUL

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

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

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

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

CREATE TABLE my_first_table (
first_column text,
second_column integer

)i

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

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

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

)i

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

Korma BBl cOo3maéTe MHOTO B3aMMOCBSI3aHHBIX TAOJIMIl, UMEET CMBIC/I 3apaHee BHIOpATh eOUHBIHN
1ra6J10H UMeHOBaHUA Tabull u cToI01I0B. Hampumep, pemuTs, OyayT U B UMeHax TaOJIuIl UCIIOb-
30BaThCS CYIIECTBUTENbHEIE BO MHOXKECTBEHHOM HUJIM B €IMHCTBEHHOM 4HuCJie (eCTb COOOpakKeHUus
B IIOJIb3Y KaXAoro BapuaHTa).

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

Ecnu Ttabnuila BaM OoJbIlle He HyKHA, BBl MOXKeTe yIaJlUTh €€, BHIONMHUB KoManny DROP TABLE. Ha-
IIpUMED:

DROP TABLE my_first_table;
DROP TABLE products;

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

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

Hmes CpencTBa, KOTOPHIE MBI OGCY}II/IHI/L BEI Y2K€ MO2K€eTe CO30aBaThb IIOJTHOCTRIO d)YHKI_II/IOHaJ'[])HbIe TabIu-
el B IIPOOOJIZKEHUH 9TOM T'JIaBEI PaCCMAaTPUBAIOTCA OOIIOJIHUTEJIbHBEIE BOSMO2KHOCTH, ITPHU3BAHHEBIE obGec-
IIEYUTHh LEJIOCTHOCTL NJAaHHBIX, 6e30IIacHOCTEL U YJIO6CTBO. Ecnu BaM He TEPIINTCA HAIIOJIHUTE CBOHU Tab-
JIMIBI JAHHBIMHU, BBl MO2KE€T€ BEPHYTLECA K 9TOM TJIaBe II03XKe, a cerdac HepeﬁTH K 'maBe 6.

5.2. 3HaYeHUs NO YMOJZIYaHMIO

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

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

B oIpenesieHnu TaﬁHI/I]_H:I 3HA4YEeHHU I10 YMOJIYaHUIO YKA3bIBAIOTCA IIOCJI€ TUIIA OJAaHHBIX CTOJI6LIa. Haan-
Mep:

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

3HaueHWE II0 YMOJIYQHUIO MOJKEeT OBITh BHIpaXKeHHWEeM, KOTOpPOe B 3TOM CiIydae BHIYHUCIIIETCH B MO-
MEHT IIPUCBAWBaHUS 3HAYEHUS [0 yMOJ4aHUIO (a He Korpa co3maércs tabnuia). Hanpumep, cronbiry
timestamp B Ka4eCTBe 3HAYEHMS I1I0 YMOJYAHMS YacTO ITPUCBAMBAETCSI CURRENT_TIMESTAMP, YTOOHI B
MOMEHT fmoOaBJIeHUS CTPOKH B HEM OKa3aJjioCh TEKyIlee BpeMs. EIl€ oguH paciIpoCTPaHEHHBIN TPUMED
— reHepalus «II0cjiefoBaTeIbHEIX HOMEePOB» OIS BceX CTPoK. B PostgreSQL 3T0 00BIYHO HenaeTcs Ipu-
MEpPHO TakK:

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

CREATE TABLE products (
product_no SERIAL,

)i
SERIAL oOcyxmaeTcs mo3xe B [Togpa3smerne 8.1.4.

5.3. OrpaHunyeHusn

Tumbl JaHHBIX CaMHU 110 cebe OrpaHNYHUBaAIOT MHOXKECTBO JaHHBIX, KOTOPEIE MOXKHO COXPaHHUTD B TaOIHIIE.
OmHaKo OJisi MHOTHUX ITPUIOKEHUH TaKue OrPaHMYeHUs CIIMIIKOM rpyOnie. Hampumep, cTonbel, comep-
Kaluy IIeHy IPOOyKTa, JOJI2KeH, BePOsSITHO, IPUHUMATh TOJILKO IIOJIOKUTE IbHBIe 3HaueHus1. Ho Takoro
CTAaHOAPTHOTO THUIIA JAHHBLIX HET. BO3MOXKHO, BBl TaKXKe 3aXOTUTE OTPAaHUYUTh JaHHLIE CTOJOIA IO OT-
HOIIIEHHUIO K OPYTMM CTOJIOIIaM MM CTpoKaM. Hampumep, B Tabnuie ¢ uHGopMallnel 0 ToBape OOJIXKHa
OBITH TOIIBKO OOHA CTPOKA C OIpemenéHHEIM KOIOM TOBapa.

s pemreHus mogoOHBIX 3amay SQL mo3BossieT BaM OIpeHessiTh OTPaHUYeHHsl OJIS CTONOIIOB U Tab-
nun,. OrpaHuYeHus JaloT BaM BO3MOXKHOCTD VIIPAB/ISTh JaHHBIMHU B TaOIHIlaX TaK, KaK BH 3aX0THTE. Ec-
JIW TIOJTh30BAaTEeJIb IIOMEITAETCS COXPAHUTh B CTONIOIIE 3HaUYeHHe, Hapylllallllee OrpaHuYeHusI, BOSHUKHET
ommbKa. OrpaHuYeHuss OyOyT OeliCTBOBaTh, JazKe €CJIM 3TO 3HaYeHHE 0 YMOTYaHUIO.

5.3.1. OrpaHn4YeHUA-NpPoOBEPKHU

OrpaHquHHe-npOBepKa — Hawubolnee 06LT.II/Iﬂ THUII OrpaHI/I‘-IeHPIfl. B ero OoIIpeneJyIieHuu BEI MOZKeETe YKa-
3aTh, YTO 3HAYEHHWE JaHHOI'O CTOJ'[6I_Ia OOJIZKHO YHOOBJIETBOPATE JIOTUYECKOMY BBIPDAXKEHUIO (npOBepKe HucC-
THUHHOCTH). HaanMep, OEeHY TOBapa MOXKHO OTPaHUYUTH ITOJIOZKUTEJIbHEIMU 3HAYEHUAMU TakK:

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0)
)i

Kaxk BEI BUOHUTE, OIrpaHHUYEHHuE OoIIpenesideTCsd II0CJIe TUulla JaHHBIX, KaK U 3Ha4YeHue 10 YMOJIYaHHUIO. 3Ha-
YEeHUsd 10 YMOJITYaHHUIO U OTPaHUYEHUA MOT'YT YKA3bIBAThCA B 0060M IIopAIKe. OrpaHquHHe-npOBepKa
COCTOMT M3 KJIDYEBOTI'O CJI0Ba CHECK, 3a KOTOPBIM I/I)IéT BEIPDA2KEHUE B CKoOKax. ITO BEIPpaAKE€HUEe OOJIZKHO
BKJIIOYATh CTOJ'I68U;, OJisi KOTOPOro 3a)laéTCH OrpaHn4YeHne, “Ha4e OHO He UMeeT OOJIBIIIOTO CMEIC]IA.

BBl MO3KeTe TakiKe MPUCBOUTH OTPAHUYEHUI0 OTHOEJIbHOE UMS. ITO VIIYYIIUT CO0OIeHusT 00 omubKax u
TIO3BOJIUT BaM CCHIJIaThCSA Ha 3TO OrpaHUYEHUEe, KOTAa BaM IMOHAmoOUTCS U3MeHUTHL ero. ChoesaTh 3TO
MOXKHO TakK:

CREATE TABLE products (

product_no integer,

name text,

price numeric CONSTRAINT positive_price CHECK (price > 0)
)

To ecTh, YTOOBI CO30ATh UMEHOBAaHHOE OTPaHUYeHUe, HAIIUIINUTE KIII0UeBOe CJIOBO CONSTRAINT, a 3a HUM
UneHTU(PUKATOP ¥ COOCTBEHHO olpeesieHue orpanndenus. (Eciu Bl He ompeieNIuTe UMs OTPaHUUYeHU
TakKuM 00pa3oM, CHCTeMa BHIOepeT [OJIs Hero UM 3a Bac.)

OrpaHuYeHue-IIPOBEePKa MOXKET TaK¥Ke CChIJIAThCS Ha HECKOJIBKO CTONIOIT0B. Hanmpumep, eciiy BbI XpaHUTE
OOBIYHYIO IIEHY U I[eHY CO CKMOKOM, TaK Bhl MOKETE TapaHTUPOBaTh, UTO lIeHa CO CKUOKOM OymeT Bcerma
MeHbIIIe O0OLIYHOH:

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

)i

IlepBbie OBa OrpPaHUYEHUS OIPENENIsIOTCS IIOX0XKHM 00pa3oM, HO [JIs TPEeThero MCIOJIL3YEeTCS HOBBIM
cunaTakcuc. OHO He CBA3aHO C OIPeNeIéHHLIM CTOJIOIIOM, a TPEACTABIEHO OTAEIFHBIM 3JIEMEHTOM B CITHC-
Ke. OnpemeneHus CTOJIOIIOB ¥ TaKKe OIpeneIeH!s OTPaHNUYeHUH MOXKHO IIePEeCTaBIIsATh B IIPOU3BOJILHOM
TIopsOKe.

IIpo mepBhle OBa OrpaHUYEHUs MOXKHO CKa3aTh, YTO 9TO OTPAHWYEHUS CTOJIOIOB, TOra KakK TPeThe SIB-
JITeTCsl OTpaHUYeHMeM TaOJIUIlE], TaK KaK OHO HallMCAaHO OTHEJIbHO OT OoIpenesieHu cTonboB. OrpaHu-
4eHUs CTOJIOIIOB TakKe MOJKHO 3alucaTh B BUAe OrpaHUYeHuN TaOnIuIel, Torga Kak obpaTHoe He BCe-
TIa BO3MOXKHO, TaK KaK II0gpa3yMeBaeTcs, YTO OrpaHudeHne CToIOa CChIaeTCs TOJIBKO Ha CBI3aHHBIN
crosnber. (Xots PostgreSQL atoro He TpebyeT, HO miit coBMecTuMocTu ¢ npyrumu CYB]I nmyd4ire ciemo-
BaTh 3TO IpaBuiy.) PaHee MpuBeOEHHLIN ITPUMED MOXKHO IIepenucaTh 1 Tak:

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

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0),

discounted_price numeric,

CHECK (discounted_price > 0 AND price > discounted_price)
)

9TO Hmemno BKyca.

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

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

CrnenmyeT 3aMeTUTh, UTO OrpaHUYEHUE-IPOBEePKa YOOBJIETBOPSIETCS, €CJIN BhHIpaXKeHUe MpUHUMAaeT 3Ha-
yenue true unum NULL. Tak Kak pe3yIbTaTOM MHOTHUX BhIpaxkeHut ¢ omepangamu NULL OymeT 3Haue-
ure NULL, Takue orpaHn4yeHus He 6ynyT npensatcTBoBaTh 3anucu NULL B cBsi3aHHBIE CTOIOLEL. YTOOH
rapaHTHUPOBaTh, YTO cToyibel] He comepkuT 3HaueHuss NULL, M0kHO Mcronb3oBaTh orpanuudenue NOT
NULL, ontrcaHHOEe B CIIeOyIOlleM pa3fese.

IIpumMeuyanue

PostgreSQL He nmopmepK1UBaeT OrpaHUYEHUsI CHECK, KOTOpHIE 00palllaloTCcs K JaHHBIM, HEe OTHOCS-
IIMMCSI K HOBOM MM U3MEHEHHOM CTPOKe. XOTS OrpaHHYeHUe CHECK, Hapyllalolllee 3TO IpaBuJlo,
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MOKeT paboTaTh B IPOCTHIX CIIydasX, B 00IeM Ciiydyae HeJlb3sl TapaHTUPOBATh, 4TO 6a3a JaHHBIX
He TIPUIET B COCTOSIHUE, KOTAA YCIOBUE OTPAHUYEHUST OKaXKETCS JIOKHBIM (BCIIEOCTBUE TIOCIIENY-
IOIIUX M3MEHEHUHN OPYTUX YYaCTBYIOIINX B €T0 BRIYUCJIEHMU CTPOK). B pe3ynbTraTe BOCCTaHOBIIE-
HU€ BHITPYKEHHBIX JAHHBIX MOXKET 0Ka3aTbCS HEBO3MOXKHBIM. BO BpeMs BOCCTaHOBJIEHUS BO3MO-
KeH cOOM, Jake ecliM IOJIHOE COCTOsIHMe 0a3bl JaHHBIX COTJIACYyEeTCSI C YCJIOBUEM OTPAHUYEHUS,
[0 IPUYHWHE TOTO, YTO CTPOKM 3arpyzKarTCs He B TOM IIOPSIAKE, B KOTOPOM 3TO YCI0BHE OYIeT co-
o6momaThes. [loaToMy OJist OmpenesieHusI OTPaHUYeHU, 3aTParuBalolInX APYTrue CTPOKHU U OpyTrue
TabGIUIIE], UCIIOIb3YUTE OrpaHUYeHUs UNIQUE, EXCLUDE MJIM FOREIGN KEY, €CJIM 3TO BO3MOZXKHO.

Ecnu BaM He Hy’KHa MOCTOSHHO TOAJEpPXKWBaeMasi rapaHTUS LEJIOCTHOCTH, a MOCTAaTOYHO Pa3o-
BO¥ MPOBEPKU NOOABIIEMON CTPOKHU 10 OTHOIIEHUIO K APYTUM CTPOKaM, BEI MOXKETE peajin30BaTh
9Ty MPOBEPKY B COOCTBEHHOM TpUTTEpPE. (DTOT MOAXO[ MCKITI0YAET BHIIIEOTIMCAHHEIE TPOOIEeMEI
TIPY BOCCTAHOBJIEHUH, TaK KakK B BHITPy3Ke pg dump TPUTTEPHI BOCCO3[AIOTCA MTOCTIE TTepe3arpy3Ku
OAHHBIX, ¥ TTO3TOMY 3Ta IPOBepPKa He OyOeT meicTBOBaTh B MIPOIECCE BOCCTAHOBIIEHMS. )

IIpumMeuyanue

B PostgreSQL mpepmnonaraeTcsi, 4TO YCIOBUSA OTPaHUYEHUU CHECK SABISAIOTCS IIOCTOSHHBIMH, TO
€CTh IPY OOUHAKOBHIX MaHHHIX B CTPOKE OHU BCETNa BHIIAIOT OOUHAKOBEIN pe3ysbTraT. UMeHHO 9TUM
ITPEOIIOIOKEHUEM OIIPABABIBAETCS TO, YTO OTPAaHUYEHUST CHECK IIPOBEPSIOTCS TOJIBKO IIPU H00aB-
JIEHWY UM U3MEHEHHUH CTPOK, a He IpPU KaxkaoM oOpamiennu K HUM. ([IpuBemEHHOE BHIIIE IIPEmy-
IIpexIeHre 0 HeOOIIyCTUMOCTH OOpallleHuH K OPyrUM TabIuiaM SBIsIeTCS YaCTHBIM CJIeICTBUEM
9TOT0 ITPEANOI0XKEHMUSI.)

OpmHakKo 9TO MPENIooXKeHWe MOXKEeT HapyIIaThbCs, KaK 4YacTo OBIBaeT, KOTHa B BHEIPAXKEHUU
CHECK HCHOJIb3yeTCs MI0JIb30BaTeNbCcKasa (GYHKIUS, IT0OBeeHe KOTOPOM BIIOCIEICTBUU MEHSIETCS.
PostgreSQL He 3ampeliaeT 3TOTO, M €CJIM CTPOKH B TabJIHIle IIepecTaHyT YIOBJIETBOPSTL OTPaHU-
YeHUIO0 CHECK, 9TO OCTAHETCS He3aMe4YEeHHBIM. B MTOre IIpM MHOIBLITKE 3arpy3UTh BHITPYKEHHEIE
[M032Ke MaHHBIE MOTYT BO3HUKHYTb HpoOieMbl. I103TOMy momoOHBEIE U3MEHEHUS PEeKOMEHOYeTCs
OCYIIECTBIATH CIeAYyIONUM 00pa30M: yIaauTh OrpaHuYeHue (MCIonb3ysa ALTER TABLE), U3MEHUTH
ornpenesieHre GyHKIIMHU, a 3aTeM Iepeco3fiaTh OrpaHUuyYeHre TOM Ke KOMaHAoM, KOTopas IIPu 9TOM
IIePEenIPOBEPUT BCE CTPOKU TaAOIIUITH.

5.3.2. OrpaHnyenusa NOT NULL

Orpaunnuennre NOT NULL npocTo ykKa3blBaeT, YTO CTOJOIY HeJb3s mprucBauBaTh 3Hauenne NULL. ITpu-
Mep CUHTaKCHca:

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

)i

Orpaunnuenre NOT NULL Bcerpma 3anuchHBaeTCs KakK OrpaHUYeHHe CTOoJI0Ia U (PYHKIIMOHAJIPHO 9KBHBA-
JIEHTHO OTPaHUYEHMIO CHECK (mma_croabga IS NOT NULL), HO B PostgreSQL sBHOe orpannuenue NOT
NULL pa6oTaet 6onee 3ddekTuBHO. XOTSI ¥ TAKOM 3allMCHU €CTh HEIOCTAaTOK — HA3HAYUTh UMS TaKUM
OrpaHUYEeHUAM HEeJIb34.

EcTecTBeHHO, i CTOIOIA MOXKHO OIIPEeIeIUTh 00JIbIlle OOHOTO OrpaHuuYeHus. [IJII 9TOr0 UX HY2KHO IIPO-
CTO yKa3aTb OOHO 3a JAPYTUM:

CREATE TABLE products (
product_no integer NOT NULL,
name text NOT NULL,
price numeric NOT NULL CHECK (price > 0)
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IMopsimok 3mech He UMEeT 3HAaYeHUs, OH He 00s13aTeJIbHO COOTBETCTBYET MOPSAKY IPOBEPKU OrpaHHue-
HUMH.

st orpaHuYeHus NOT NULL ecTh U o6paTHOe: orpaHnuYeHre NULL. OHO He 03Ha4daeT, 4To CToI0el] JoJl-
KeH uMeThb TonbKo 3HaueHrue NULL, uto koHedHO 65110 661 6eccMBICTIEHHO. CyTh K€ eT0 B ITPOCTOM yKa-
3aHUYU, 4TO cTonbel; moxeT uMeTh 3HaueHne NULL (3To oBefeHue 1o yMor4aHuio). OrpaHuderne NULL
OTCYTCTBYeT B cTaHAapTe SQL u MCIIonb30BaTh €T0 B IIEPEHOCUMEIX IIPUIOKEHUAX He crenyeT. (OHO OBI-
710 mo6asneHo B PostgreSQL TonMbKO A5 COBMECTUMOCTHU C HeKoTophiMu apyrumu CYB]I.) OgHako HEeKo-
TOPEIE TI0JIb30BaTENIU 00T ero UCII0Ib30BaTh, TaK KakK OHO II03BOJISIET JIETKO IIepeKIioyaTh orpaHuye-
HUA B cKpunte. Hanpumep, BEI MOXKeTe HQ4aTh C:

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

)i

¥ 3aTeM BCTaBHUTH KJIIOUEeBO€e CJIOBO NOT, rae HOTpe6yeTCﬂ.

IToocka3ka

ITpu mpoekTUpoBaHuU 0a3 MAHHBIX Yallle BCEro OOJILIIMHCTBO CTOIOIIOB OOJIKHEI OBITH IOMEYEHEI
kak NOT NULL.

3.3. OrpaHM4YeHUA YHUKaJIbHOCTHU

OrpaHuyeHUs YHUKAIbHOCTH TapaHTUPYIOT, YTO JaHHEIE B OITPeOeJIEHHOM CTOJIOLE UITH I'PYIIIE CTOIOII0OB
YHUKAJIBHBI CPEIN BCEX CTPOK Tabmuilbl. OrpaHUYeHNe 3alliChIBAETCS TaK:

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

)i

B BUJIe OTPAaHUYEHUs CTOJIOIAa U TaK:

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

)i

BBHHGOFpaHquHHHTBGHHHH.

YToO6H OHpeneInTh OrpaHuYeHne YHUKAILHOCTH [JIsS TPYIIEl CTOIOIIOB, 3AMHUIINTE €ro B BUOe OrPaHu-
YeHUs TaOJIUIIEI, IEPEeYUCIIUB UMeHa CTONIOI0B Yepe3 3alsaTyIo:

CREATE TABLE example (

a integer,

b integer,

c integer,

UNIQUE (a, c)
)i
Takoe orpaHMYeH1Ee YKa3bIBAET, UYTO COUEeTaHNE 3HAUEHUH TePEeYNCIIeHHBIX CTONIOIIOB MOMKHO OBITh YHHU-
KaJIbHO BO Bcei Tabiwulle, TOTOa KaK 3HaUYEeHHsI KaXKaoro CcToia0Ia mo OTHEeIbHOCTH He HOJIXKHEI OBITh (1
00OBIYHO He OyOyT) YHUKAJIbHBIMU.

Brl MOXKeTe Ha3HAYUTD YHHUKAJIBHOMY OI'DaHUYEHUIO UM OOBIYHEIM 06pa30M:
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CREATE TABLE products (
product_no integer CONSTRAINT must_be_different UNIQUE,
name text,
price numeric

)i

IIpH HOG&BHGHHH OrpaHHUYEeHHNsA YHUKAJIBHOCTHU 6YﬂeT ABTOMaATH4Y€CKH CO30aH YHHKaHHHHﬂ UHOEKC-B-
oepeBo Ojisd CTOHGHa UJIN T'PYIIITHL CTOH6LIOB, IIepPeYdYrCJIEHHBIX B OTPAHUYEHHUHN. YcnoBue YHUKAJIBHOCTH,
PacCIIpoCTpaHAgIIeeCsa TOJIBKO Ha HEKOTOPEIE€ CTPOKH, HEJIb35 3allMCaTh B BUE OTPaHUYEHUAd YHUKAJIb-
HOCTH, OOHAKO TaKoOe yCJIOBM€ MOXKHO YCTAaHOBHUTEL, CO3O0aB YHHKaHBHBIﬁ YaCTUYHLIN UHOEKC.

Boob1e roBopsi, orpaHUYeHHEe YHHUKAILHOCTH HapyIIaeTCs, eCiu B TabJIuIle OKa3bIBaeTCS HECKOJIBKO
CTPOK, y KOTOPBIX COBIIAAIOT 3HAUYEHUS BCEX CTONOIIOB, BKITIOUEHHHIX B orpaHndYeHne. OOHAKO OBa 3Ha-
yenuss NULL mmpu cpaBHEHHUH HUKOTOa HEe CUMTAIOTCS PAaBHBEIMH. DTO O3HAYaeT, YTO JaxXkKe IIPU Haluduu
OrpaHWYeHUs] YHUKAIbHOCTH B TAOIMIle MOXKHO COXPAaHHUTb CTPOKH C OyOIHUPYIOMIUMUCST 3HAUYEHUSIMHU,
ecnu ouu comepxkaT NULL B ofHOM MJIM HECKOJIBKHX CTOJIOIIaX OTPAaHUUYEHHSI. DTO IIOBeeHe COOTBET-
cTByeT cTaHmapTy SQL, Ho Ml chibimtanu o CYB]I, KoTopele BeoyT cebs mo-gpyromy. MimeiTe B BUOY 3Ty
0COOGEeHHOCTh, pa3pabaThIiBasi IePEeHOCHMEBIE TIPHUIIOKEHHIS.

5.3.4. NepBUYHbIE KJIIOUYU

OrpaHudeHue IIEPBUYHOTO KJTIOYa O3HAYAET, YTO 0OPa3YIOIIN eT0 CTOJIOEI] MIH IPYIIIIa CTOJIO0B MOXKET
OBITh YHUKAJIPHBEIM UOeHTU(MUKATOPOM CTPOK B Tabsuie. [Ins 3Toro TpebyeTcs, YTOOB 3HAUYEeHUs ObLITH
OOHOBPEMEHHO YHUKANIbHBIMY 1 OTIUYHBIME OT NULL. TakumM o6pa3oM, TaGIHUIBI CO CIEOYIOMIUMU IBYMS
onpenesieHUsIMHU OyayT MPUHUMATh OOUHAKOBEIE TaHHBIE:

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

)i

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

)i

HepBI/I‘-IHbIe KJIIOYX MOTYT BKJIIOYATh HECKOJIBKO CTOJ'I6I_IOB,' CHUHTAKCHC IIOXO02K Ha 3alluCh OFpaHI/I‘IeHI/IfI
YHHUKAJIBHOCTH:

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

ITpu moGaBIeHUM MMEPBUYHOTO KITI0OYa aBTOMATHYECKH CO3[MAETCS YHUKAIILHBIM WHOEKC-B-mepeBo mis
cToJI011a UIX TPYIITEI CTOIOIOB, IEPEYNCIIEHHBIX B IEPBUYHOM KJTI0Ye, U TaHHbIE CTOJIOIBI ITOMEYa0TCs
KakK NOT NULL.

Tabnuila MOXKET MMEeTh MAaKCHUMyM OJWH IEPBUYHHIN K04, (OrpaHMYEeHUN YHUKAJIBHOCTH W OTPaHU-
yenut NOT NULL, KoTopeie (GYHKIIMOHAIBHO IOYTH PAaBHO3HAYHHI IEPBUYHBIM KJII0YaM, MOXKET OBITh
CKOJILKO yTOJHO, HO Ha3HAYUTh OrpaHUYEeHNEM IEPBUYHOI0 KJII04Ya MOXKHO TOJIBKO 0fHO.) Teopus pens-
IMOHHBIX 0a3 JaHHBEIX TOBOPUT, YTO MEPBUYHKIN KIII0Y AOJIXKEeH OBITh B Kaxkaou tabmuile. B PostgreSQL
TAaKOT0 XKECTKOTO TpeOoBaHUs HET, HO OOBIYHO JIyYIlle eMy CIIe€[OBaTh.

[NepBuYHBEIE KIIOYH IIONE3HHI U [OJIsI JOKYMEHTHPOBAHUS, U [JIsI KIMEHTCKUX IPUIoX)KeHu. Hampumep,
rpad®uYeCcKOMYy IIPUIOKEHHUI0 C BO3MOXKHOCTSIMH PeOaKTHPOBAHUS COOEPKUMOTO TaOIHUIILI, BEPOSITHO,
moTpebyeTcst 3HATh IEPBUYHEBIM KTI0Y TaOJIHIIB], YTOOH OMHO3HAYHO UAeHTU(GUIIMPOBATE €€ CTPOKH. [1ep-
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BHUYHBIE KJITIOYHX HAXOOAT U APyroe IpUMEeHEHUE B CYB]I; B 4acTHOCTH, HepBH‘-IHLIfI KJII0O4Y B Ta6J'II/II_Ie OIipe-
OesidaeT IIeJIeBhIe CTOJ'I6LII)I II0 YMOJI9YaHHUIO OJIA CTOPOHHUX KJIIOYEeM, CChIIAIOIINXCS Ha Ty Ta6n1/1uy.

5.3.5. BHelwlHue Kai4u

OrpaHuydeHNe BHEITHETO K/II0Ya YKa3kIBaeT, YTO 3HAUEHUS CTOJIOIa (MU TPYIIIEL CTOJIOI0B) MOJIZKHEL CO-
OTBETCTBOBATH 3HAUEHUSM B HEKOTOPOU CTPOKe APYrol Tabnunbl. 3TO Ha3kIBAETCSA CCblLIOYHOU Uesocm-
HOCMbHO OBYX CBA3aHHBIX TaGJ'II/II_I.

ITycThb y Bac yxke ecThb TabnuIila IpoayKTOB, KOTOPYIO MBI HEOHOKPATHO HCII0IL30BaIU PaHee:

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

)i

[aBaliTe MPeQIIONOXKUM, YTO ¥ BaCc €CTh Tab/IUIa C 3aKa3aMU 3THUX NPOOYKTOB. MBI XOTUM, YTOOH! B Tab-
TIUIle 3aKa30B COOEePIKalNuCh TOJBKO 3aKa3bl JeMCTBUTENIbHO CYIIECTBYIOIINX IPOOYKTOB. [103TOMYy MEI
oIlpefeNnuM B Hell orpaHWYeHNe BHEIIHer 0 KIIIo4ya, CChlylaloleecs Ha TaOauIly IPOAYKTOB:

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

)i

C TakuM OrpaHHYEHNEM CO3[aTh 3aKa3 CO 3HaUeHWEM product_no, OTCYTCTBYIOIINM B Tabsuiie products
(1 He paBabriM NULL), 6ymeT HEBO3MOZXKHO.

B Tako# cxeme Tabnuily orders Ha3bIBAaIOT NOOYUHEHHOU Tabmuiei, a products — 21asHoii. CooTBeT-
CTBEHHO, CTOJIOIEI HA3EIBAIOT TaK JKe IMONUYMHEHHEIM U I'JIaBHBIM (MU CCBHLIAIOMIUMCS U I[eJIEBEIM).

[Ipenripyinyio KOMaHOYy MOXKHO COKPATUTh Tak:

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

)i

TO €CTh, €CJIM OIIYCTUTh CIIUCOK CTOJIOIIOB, BHEIIHUYM KJII0U OyAeT HesIBHO CBSI3aH C IIEPBUYHBIM KIIIOYOM
TJIaBHOM TAOJIHIIHL.

OT‘paHI/I‘-IeHI/IIO BHEIITHET 0 KJII04Ya MO2KHO Ha3HA4YUTh UM CTaHOaPTHEIM cIrocoboM.

BHemrHuM KJ1I04 TaKXKe MOXKET CChIIaThCS Ha T'PYIIY CTOJIOI0B. B 3TOM ciiydyae ero Hy»KHO 3amucaTh B
BUOe OOLIYHOTO OrpaHudYeHus Tabmuiikl. Hampumep:

CREATE TABLE t1 (

a integer PRIMARY KEY,

b integer,

c integer,

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

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

HWHorma MMeeT CMBICIT 3ajaTh B OTPAaHUYEHUM BHEITHETrO KJII0Ya B KaYeCTBE «OPYToM TaOIUILI» Ty XKe
Ta0IUIy; TAKOM BHEITHUY KJTI0Y Ha3bIBAETCS CCbl1aou,umMcs Ha cebs. HanipuMep, eCiiu BEI XOTUTE, YTOORI
CTPOKHY TaOIUITHI TPEICTABISIIIN Y3JIBl IPEBOBUAHOM CTPYKTYPHI, BHI MOXKETe HAIlMCAaTh

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

)i

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

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

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

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

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

)i

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

ME&I 3HaeM, 4TO BHEIIHUE KITI0UHU 3allpellaT CO3AaHKue 3aKa30B, HE OTHOCAIIUXCA HU K OOHOMY ITPDOOYK-
Ty. Ho 4uTOo menaTth, eCiu MOCie CO3MaHus 3aKa30B C OHpeHeHéHHBIM IIPOOYKTOM MBI 3aXOTHUM YOAJIUTH
ero? SQL CIIPaBHUTCHA C 9TOH CI/ITyaI_IPIefI. I/IHTYI/II_II/IH IIOACKA3BIBAET CIIEOYIOIIXE BaPUAHTEI IIOBEOEHUA:

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

I1s MTIoCTpauuy faBaiTe peayn3yeM ciedylolnee IIoBeeHNe B BEIIEIIPUBENEHHOM IpUMepe: IIPH I10-
TBEITKE YOAMEeHUs TPOOYKTa, Ha KOTOPHIMA CCHIIAIOTCS 3aKa3kl (4epe3d Tabmuny order_items), MBI 3ampe-
IaeM 9Ty onepauuio. ECiiu Ke KTO-TO MOMBITAeTCs yOanIuTh 3aKa3, TO YOAJIUTCS U eT0 COIepPKUMOoe:

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

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

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

)i

OrpaHuyuBalolIve ¥ KaCKafgHble yHajleHuss — fABa Haubojee pacIpOCTPaHEHHBIX BapuaHTa. RESTRICT
npenmoTBpalllaeT yaajlieHue CBA3aHHOW CTPOKM. NO ACTION O3Ha4daeT, YTO €CIU 3aBUCHUMEIE CTPOKHU IIPO-
IOIXKAaloT CYIIEeCTBOBATh NPU MPOBEPKE OTPaHUYEHMSI, BO3HUKAET OIMOKa (3TO IOBeAeHUe 110 yMOoIya-
HUIo0). (I'TaBHBEIM OTIUYKMEM STUX ABYX BAPUAHTOB SIBIISIETCS TO, YTO NO ACTION II03BOJISIET OTJIOXKUTD ITPO-
BEPKY B IIpollecce TpaH3aKUuM, a RESTRICT — HeT.) CASCADE yKa3hIBaeT, UTO IIPU YOaJIeHUU CBSI3aHHBIX
CTPOK 3aBUCHMEIE OT HUX OyOyT TaK K€ aBTOMAaTH4YeCKHU yHajieHbl. ECThb elné gBa BapuaHTa: SET NULL
U SET DEFAULT. [Ipu yHajeHUH CBSI3aHHEIX CTPOK OHM Ha3HAYAIOT 3aBUCUMBIM CTOJIOIIaM B MOOUYHUHEH-
Ho# Tabnuie 3HadeHus NULL unu 3HaYeHUS IO YMOJIYaHUIO, COOTBETCTBEHHO. 3aMeThTe, UTO 3TO He
OymeT OCHOBaHMEM [JIsI HaPYIIeHUs orpaHnYeHui. Hampumep, ecnu B Ka4eCcTBe MENCTBUSA 3aJaHO SET
DEFAULT, HO 3Ha4Y€HNe 10 YMOJYaHUI0 He yOOBJIETBOPSET OrPAaHUYEHUIO BHEIIHETO KJII04a, onepanus
3aKOHYUTCS OIIHNOKOMH.

AHanoruyHo yKa3aHWio ON DELETE CyIIeCTByeT ON UPDATE, KOTOpoe cpabaThiBaeT IIPU M3MEHEHUH 3a-
maHHOTO CTOJOIA. ITpu 9TOM BO3MOXKHEIE IEHMCTBUS Te Ke, a CASCADE B TaHHOM CJIydae O3HAa4aeT, UTo
U3MEHEHHBIE 3HAaUYEeHUS CBI3aHHBIX CTONOIT0B OYIYT CKOIMMMPOBAHE B 3aBUCUMEBIE CTPOKH.

OOBIYHO 3aBHCHUMaAsI CTPOKA He MOIXKHAa YIOOBIETBOPSTH OTPAaHUYEHUIO BHEIITHET 0 KJIIo4a, €CIIU OOUH U3
CBsi3aHHEIX CTOIOOB comepkuT NULL. Ecnu B 00bsiBJIEHNE BHEITHETO KIo4ya Jo0aBIeHO MATCH FULL,
CTpoka OymeT ymOBIIETBOPSITH OrPaHHUYEHUIO, TOJIBKO €CJIM BCe CBsi3aHHBIe CTOmOIBl paBHBI NULL (TO
ecTh Ipu pa3HbiXx 3HaueHuAX (NULL u He NULL) rapaHTUpyeTCs HEBHIIIOJIHEHUE OTPaHUYEHUSA MATCH
FULL). Eciu BBI XOTHTE, YTOOBI 3aBUCUMbBIE CTPOKH He MOTJIH M30exKaTh U 3TOI'0 OTPAaHUYeHUsT, OOBSIBUTE
CBsI3aHHEIE CTOJIOIBEI KaK NOT NULL.

BHemrHu K1I09 DOJIKEH CCBUIATHCS HA CTOJIONIE], 00pa3yIolie IepBUYHEIN KITI0Y UJIN OTPAHUYEHNE YHU-
KanpHOCTH. TakuM 06pa3oM, OJIs CBI3aHHBIX CTOIOII0B Bcerga OymeT CyIlecTBOBaTh MHOEKC (OIpenenéH-
HBI COOTBETCTBYIOIIMM IIE€PBUYHEIM KIIIOYOM UM OTpPaAHWUYEHHEM), a 3HAYUT IIPOBEPKU COOTBETCTBUS
CBSI3aHHOM CTPOKM OYIOYT BEIMOJHITHCA 3(GHeKTUBHO. Tak KaK KOMaHOH DELETE IJI CTPOK T'JIaBHOM Tab-
JIMIBL UJIU UPDATE [IJIS1 3aBUCUMBIX CTOJIOIIOB IOTPEOYIOT MPOCKAHMPOBATh MNOAYNHEHHYIO TabIUIly ¥ Hal-
TH CTPOKU, CCHUJIAIONIMECS Ha CTapble 3HAa4YeHUs, N0JIe3HO OymeT UMeTh UHOEKC U OIS IMOAYMHEHHBIX
cTo6110B. Ho 5TO HYy>KHO He BCerga, U Co3[aTh COOTBETCTBYIOMINY HHAEKC MOXKHO II0-pPa3HOMYy, II09TOMY
00BbsBJIEHNE BHEIIHET O K/II0Ya He CO3[IaéT aBTOMATUUYECKU UHIEKC 10 CBA3aHHBLIM CTOJIOIaM.

IMToppo6Hee 06 M3MEHEHUN U YOAJIEHNU OAHHBIX PACCKa3kIBaeTCs B ['maBe 6. Bul TakKe MokeTe mogpoob-
Hee y3HaTh O CHHTaKCHUCe OTpaHHYEeHUM BHeEIIHeTo Kitoda B cipaBke CREATE TABLE.

5.3.6. OrpaHN4YeHUA-UCKJIIDYEeHUs

OrpaHuYeHUSI-UCKITIOUEeHHSI TaPAaHTUPYIOT, YTO IPHU CPaBHEHUH JTIIOOBIX IBYX CTPOK I10 YKa3aHHBIM CTOJIO-
1IaM MY BRIPAXKEHUSIM C ITOMOIIIbI0 3aJaHHEIX OIePaTOPOB, MUHUMYM OOHO M3 3TUX CPAaBHEHHUH BO3Bpa-
tuT false mnu NULL. 3anuceiBaeTcsI 9TO TakK:

CREATE TABLE circles (

c circle,

EXCLUDE USING gist (c WITH &&)
)i

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

HpI/I JIOG&BHGHI/II/I OIrPaHNYEHUA-UCKIIIOYEHU A 6y1:[eT aBTOMATH4Y€CKH CO30aH MHOEKC TOI'o THUIIa, KOTOprfI
YKa3aH B 00BSIBIEHUN OIrPaHUYEHUA.

5.4. CucteMHble cTonoubI

B xaxmoi TabiHIle eCTh HECKOJIBKO CUCMEMHbIX CMo/16uU,08, HesIBHO OIIpPeaeNnéHHbIX cucTeMoii. Kak crien-
CTBHE, UX UMEHa Helb3s MCIIOJIb30BaTh B KaUYeCTBe MMEH II0JIb30BaTEILCKUX CTOJIOIOB. (3aMeThbTe, UTO
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9TO HE€ 3aBHCHUT OT TOI'O, ABJIAETCA JIKM UM KIIIOYEBBIM CJIOBOM HJIN HET; 3aKJIIOYEHHNE MMEHHN B KaBbEIYKH
He IIOMOKeT n36exXaTh 3TOT0 OFpaHI/I‘-IeHI/IH.) Chyf CTOJ'I6HBI He OOJIZKHBI BaC 68CHOKOI/ITB, BaM JIMIIIb OO-
CTaTOYHO 3HATh 00 uX CyLlleCTBOBAHHHU.

oid
HUpenTtudukarop o6wekra (object ID) anst cTpoku. DTOT CTOJIOEI] IPUCYTCTBYET, TOJILKO €CJIU Tabiuia
ObUIa co3gaHa C yKa3aHueM WITH OIDS, WK eCJIM B MOMEHT €€ co3faHus Obljla yCTaHOBJIEHA Iepe-

MeHHas KoHurypaumuu default with oids. 9ToT cTonben uMeeT THII oid (C TeM Ke UMeHeM, UTO U
caM cTtoinbelr); moapobHee 00 aToM THIIe cM. Pasmer 8.18.

tableoid

NpenTndurkatop o6bEKTa OIS TaOIUITLI, COIepKallel CTPOKYy. DTOT CToIbel] 0COOeHHO TOJIe3eH I
3aIpoCoB, UMEIOIUX MeJi0 C nepapxuel HaciemoBaHus (cMm. Pasmen 5.9), Tak Kak 6e3 HEro ClIoX-
HO OIIpeIenuTh, U3 KaKo¥ TaOmullkl BEIOpaHa cTpoka. CBsi3aB tableoid €O CTONMOIOM oid B Tabiuile
pg_class, MOXKHO OyIeT IMOTYyYUTh UMS TaOIHITHL.

xmin

Npentudukartop (Kom) TpaH3akIuu, NOOABUBIIEH CTPOKY 3TOM Bepcuu. (Bepcusi CTpokKu — 3TO €€
WHOVBUOYyaIbHOE COCTOSTHHE; IPU KaXXOOM MU3MEHEHUU CO3TaE€TCsI HOBas BEPCHUS OOHOM U TOM Ke
JIOTUYECKOU CTPOKMU.)

cmin

HoMmep KomaHOw (HauyuHasi ¢ HYJISI) BHYTPU TPaH3aKUIWK, T0OaBUBIIEH CTPOKY.

Xmax

UperTudukaTop TpaH3aKIMU, YOATUBIIEH CTPOKY, uinu 0 Oid HeymaJeHHOM BEPCUU CTPOKHU. 3HaYe-
HUE 3TOTr0 CTONOIa MOXKET ObITh HEHYJIEBBIM U AJIST BUANMOMN BEPCUU CTPOKHU. ITO OOBIYHO O3HAYAET,
4TO yHansiolllas TPaH3aKIus ellé He Oblia 3apuKCUpOBaHa, UM yaaneHue OBIJI0 OTMEHEHO.

cmax

HOMep KOMaH[OEI B ynanmomeﬂ TPAaH3aKIUU UJIX HOJIb.

ctid

du3nyveckoe pacnojiokeHue JaHHOM BePCUU CTPOKU B Tabnuile. 3aMeThTe, YTO XOTS 110 ctid MOXKHO
OYeHb OBLICTPO HAWTH BEPCHUI0 CTPOKHU, 3HAUEHUE ctid M3MEHHUTCS IIPH BHIIOTHEHWH VACUUM FULL.
TakuM 06pa3oM, ctid HEIb3s MPUMEHSITH B KAYeCTBE A0JITOCPOYHOI0 UAeHTU(UKATOPA CTPOKHU. s
uaeHTUQUKAIIUY JIOTUYECKUX CTPOK JIy4Ile UCIonb3oBaTh OID unu maxe ODONOTHUTEIIBHBIN ITOCIIENO-
BaTeNbHBINM HOMED.

Kopzwt OID nipencraBmisiioT coboit 32-0UTHEIE 3HAaUEHUS U BhIOUpaloTcs u3 equHoro Ay Bcert CYB]I cuét-
yuKa. B G0JIBIINX UK DONTOXKUBYIIUX 0a3ax MaHHBIX 9TOT CYETYUK MOKET MOUTHU Mo Kpyry. Takum o6-
pa3oM, He PEKOMEHAyeTCsS PaCCUYUTHIBATh Ha YHUKANIBLHOCTb OID, ecyiu TONMBKO BH He 0OecIlieduTe e€ Mo-
MONMHUTENbHO. ECc/iM BaM HYKHO UAEHTUUUMPOBATL CTPOKM TabJIMIILI, HACTOSTEIbHO PEKOMEHOYEeTCS
HUCII0Ib30BaTh IIOCIENOBaTEIbHOCTH. OOHAKO MOXKHO UCIIONIb30BaTh U Koasl OID, ipu BEIIOTHEHUU Clie-
OYIOIINX YCIOBUM:

* Korpga ona ugentTudukanum cTpok Tabnuil npuMmensiercsa OID, B Kaxkaol Tako# Tabmulle JTOIKHO CO-
3[aBaThCS OrpaHUYeHUe YHUKaIbHOCTH Ay ctonbua OID. Korga Takoe orpaHudeHue YHUKaJIbHO-
CTU (MJIM YHUKAJIBbHBEIM UHIEKC) CYIIECTBYeT, CucTeMa 1o3aboTturcs o ToMm, uTob6s OID HOBOM CTPOKU
He coBIal C yXxe cymecTByomuMu. (KoHeuHo, 5T0O BO3MOXKHO, TOJIBKO €CJIU B TabInIle MeHbIIe 2
(4 MunnmuapIoB) CTPOK, a Ha ITpaKTHUKe TaOIUITLl JOJIKHEL OBITh TOPa3[0 MEeHbIlle, HHaYe MOXKET I10-
CTpajaTh IPOU3BOAUTEIBHOCTh CUCTEMHI.)

 Hukorpga He crnenyeT paccuuThBaTh, 4To OID OynyT yHUKaIbHBI Cpenu BceX Tabmull; B KaYuecTBe
rino6anbHOr0 UOeHTH(HUKATOPa B paMKax 0a3bl MaHHBIX MCIIONIb3YHTEe KOMOMHALNIO tableoid u OID
CTPOKH.
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* KoneuyHO, BCce 3TH TaOIUIIHI JOIKHBI OBITh CO3MaHbI C YKa3aHueM WITH OIDS. B PostgreSQL 8.1 u
HOBee [10 YMOJYaHUIo ToApa3yMeBaeTcsa WITHOUT OIDS.

NpenTnduKaTOpH TpaH3aKIIUN TakKXke SABISIOTCA 32-0MTHEIMU. B monroxkusyiiel 6a3e maHHBIX OHU MO-
TYT MOUTHU IIO0 KPYTry. DTO He KPUTUYHO IIPU IIpaBuibHOM obciyzxkuBauuu B]Il; mogpodHee 06 3TOM CM.
I'maBy 24. OpmHaKO MojiaraThCsa Ha YHUKAJIbHOCThH KOJOB TPaH3aKIUM B TeUYeHUE OJIUTEIbHOT0 BPEMEHU
(mpu 6onee yeM MUIIMapAe TPaH3aKLUN) He CIIenyeT.

HpoeHTH(GUKATOPE KOMAaH[ TakXke 32-0UTHEIE. DTO CO3TaéT XKECTKUHM JIMMUT Ha 232 (4 Mmunnuapma) Ko-
MaHO SQL B omHO# TpaH3akIuu. Ha mMpakTHKe 9TO He IIpobileMa — 3aMeThTe, YTO 3TO JIMMUT YHCJIa KO-
maHg SQL, a He kKonudecTBa 00pabaThiBaeMbIX CTPOK. Kpome Toro, umeHTuGUKATOP IOIy4YaloT TOJIBKO
Te KOMaH[bl, KOTOPHIEe (paKTUUEeCKU U3MEHSIOT COmepKuUMoe 0a3bl JaHHBIX.

5.5. N13MeHeHue Tabnuy,

Ecnu BB co3pmanu TaOMUIIEl, @ 3aTEM IIOHSIJIN, YTO AOIYCTUIIX OIIMOKY, MM U3MEHMJIMCh TPeOOoBaHUSA
BaIllero IIPUJIOKEHMS, BBl MOXKeTe YOaluTh €€ U co3haThk 3aHoB0. Ho aTo OymeT Heymob6HO, eciu Tabmu-
11a y2Ke 3allojTHeHa MAaHHBIMY, MJIM €CJIM Ha Heé CChUIAIOTCS Apyrue oO0bheKTHl 0a3bl JaHHEBIX (HAIIpUMeED,
1o BHellTtHeMy Kitouy). ITostomy PostgreSQL npepocrasisier Habop KoMaH[ A1 MoguduKauuy Tabiut,.
3aMeThTe, YTO 3TO II0 CYTH OTJIMYAETCS OT U3MEHEHUS OaHHBIX, COOEepPIKAIIUXCs B Tabmuile: 3mech MBI
o0cyxpaeM Moau(pUKAIINIO ONIPeAeIeHUs, UIIU CTPYKTYPHI, TaOJIUIIHL.

Br1 MmoxkeTe:

¢ JloGaBIATL CTOIOIIBI

e V@oanmsaThb CTONIOIIEI

e IoGaBisaTh OTPAaHUYEHUA

e VpansTh OrpaHuYeHUs

e H3MeHSATh 3HAUEHUS 10 YMOTYAHUIO
e H3MEeHATH TUILI CTOIOLIOB

e TleperMeHOBHIBAThH CTOJIOIIEI

e IleperMMeHOBLIBAThH TAGIIHIILI

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

5.5.1. lobaBneHue crondua

IHo6aBUTEL cTOIOEI] BBl MOXKETe TaK:
ALTER TABLE products ADD COLUMN description text;

Hogrlil cTon6ell 3anoIHSIeTCs 3aJaHHbIM /I HEr0o 3Ha4YeHUeM M0 yMoiyaHuio (unu 3HauenueMm NULL,
ecyu BH He m0o0aBUTe YKa3aHue DEFAULT).

ITpu 5TOM BBHI MOXKETE CpPa3y OIpeneIuTh OrpaHUuYeHUus CTOJIOIa, UCIIOIb3YsT OOBIYHBIM CUHTAKCUC:
ALTER TABLE products ADD COLUMN description text CHECK (description <> '');

Ha camom pene 3mech MOXKHO MCIIOJIE30BaTh BCE KOHCTPYKIIMHU, MOMMYCTUMEIE B ONIpeeNeHuH CTOIOIa B
KOMaHOe CREATE TABLE. [JoMHHTe OHAKO, YTO 3HAUEHHE 0 YMOJIYAHHUIO OOJIXKHO YIOBIETBOPSITDH HaH-
HBIM OTPaHUYEHUSIM, YTOOBI OIlepallrs ADD BBHIIOJIHUIACH YCIIEITHO. BBl TakKKe MOXKeTe CHavasa 3alloJjl-
HUTE CTOJIOeI] MPAaBUIILHO, a 3aTeM M00ABUTh OTPAaHUYEHUS (CM. HHUXKE).

ITogcka3ka

IloGaBmeHue cTONOIIA CO 3HAYEHUEM II0 YMOJTYAHHUIO IIPUBOIUT K NU3MEHEHUIO BCEX CTPOK TaOIHITHI
(B HUX OymeT coxpaHEHO HOBoe 3HaueHue). OMHAKO eCny 3Ha4YeHHe II0 YMOJTYaHHWI0 He YKa3aHo,
PostgreSQL mozxkeT 060uTHCh 6€3 (pr3nIecKoro uaMeHeHus. I[109ToMy, eCliu BB IJIaHUPYETE 3a-
IIOJTHUTDL CTONOEIl B OCHOBHOM HE 3HAYEHHSIMHU II0 YMOJIYaHUIO, nydIne OymeT moOaBUTh CTOJIOEI]
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0e3 3HAYEeHU 10 YMOJIYaHHIO, 3aTEM BCTAaBUTh Tp86yeMbIe 3HA4YeHHud C IIOMOIIbIO UPDATE, a IIOTOM
OIIpenejIuTh 3Ha4YeHHe I10 YMOJIYaHNI0, KaK OIIMCaHO HHUXKe.

5.5.2. YpaneHue ctondbua
YJIaJ'II/ITB CTOJ'I6€I_I MOZKXHO TakK:

ALTER TABLE products DROP COLUMN description;

[lamHbBIE, KOTOPEIE OBITM B 3TOM CTOJIOIlE, MCYe3aioT. BMecTe cO CTONOIIOM yHOAnsSIOTCS M BKIOYAIOIINE
ero orpaHudenus Tabnuikl. OMHAKO eCIy Ha CTONIOeI] CChIIaeTCs OTPaHuYeHNe BHEIITHET 0 K/Io4a OPyT oM
Tabuikl, PostgreSQL He ymanuT 3TO OTrpaHUYEHNE HEsSIBHO. Pa3peluTh yoaleHue BCeX 3aBUCSIIUX OT
9TOT0 CTONIOIa 00BEKTOB MOXKHO, T0oOaBUB YKa3daHue CASCADE:

ALTER TABLE products DROP COLUMN description CASCADE;

OOIuHi MexaHU3M, CTOSIIINY 3a 9THUM, OINUCHIBaeTcs B Pasmene 5.13.

5.5.3. lobaBneHue orpaHu4yeHun

151 moGaBIeHUsT OTPAHUYEHUS UCIIOIb3YETCsI CHHTAKCUC OrpaHuydeHus Tabauiel. 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;

YTo6el mobaBuThk orpaHndernne NOT NULL, koTopoe Hesnb3s 3amucaTh B BUOE OTPAHHUUYEHHUS TaOJIHITH,
HUCIIONb3YyHUTE TAKOU CHHTAKCHUC:

ALTER TABLE products ALTER COLUMN product_no SET NOT NULL;

OrpanuuyeHue MPOXOOUT MPOBEPKY aBTOMAaTUUYECKU 1 OymeT moOaBIeHOo, TOJILKO €CJIH €My yOOBIeTBOPS-
IOT JaHHLIE TAOIHITHL.

5.5.4. YpaneHue orpaHu4yeHus

[71s1 yomaneHust orpaHUYeHus Bbl JOJIZKHBI 3HATH €T0 uMsi. ECJiu BBl He MPUCBAaWBaId €My UMSsI, 9TO HESIBHO
cOejiaza CHUCTeMa, U Bl IOJIXKHBI BEISCHUTDL €T0. 30eCh MOXKeT OBIThH MoJIe3Ha KoMaHma psql \d umg_ra6-
nuner (MM OPYTHE OPOTPaMMbI, ITOKA3kIBAIOIIKe NOoapoOHy0 uHbOpMaImuio o Tabnuiiax). 3Hast UM, BBI
MOXKeTe MCII0JIb30BaTh KOMaHIYy:

ALTER TABLE products DROP CONSTRAINT some_name;

(Ecnu BHI UMeeTe [eji0 C UMEeHEM OTPaHuYeHUs Buaa $2, He 3a0yabTe 3aKJTIOUYUTh €T0 B KaBBIYKHU, YTOORI
9TO0 OBIJT JOMYCTUMHBIN UOeHTU(GHUKATOP.)

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

Tak MOXXHO ymanauTb orpanuydeHus JTro0bx TuioB, Kpome NOT NULL. YTo6w yoanuTh orpanudenue NOT
NULL, ucnone3yuTe KOMaHOy:

ALTER TABLE products ALTER COLUMN product_no DROP NOT NULL;

(BctnomuuTe, uto v orpanndenuit NOT NULL HeT UMéEH.)

5.5.5. NI3aMeHeHue 3Ha4YeHMA No YMOJIYaHUIo
Ha3HaqHTBCTOHGHYHDBOG3HaquHeIK)yMOanHHK)MOXGﬂ)TaK:

ALTER TABLE products ALTER COLUMN price SET DEFAULT 7.77;
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3aMeThTe, YTO 9TO HUKAK He BIUSIET Ha CyLleCTBYIOIIIHuE CTPOKHU Ta6HI/IHbI, a IIPOCTO 3a;:[aéT 3Ha4YeHue 110
YMOJI4YaHHUIO OJIs IIOCJIeOYIOIINX KOMaHO INSERT.

YTOOHI YOAJIIUTh 3HAYEHHUE 110 YMOJIYaHUWIO, BEIIIOJTHUTE:
ALTER TABLE products ALTER COLUMN price DROP DEFAULT;

ITpu 3TOM 1O CYyTH 3HAYEHUIO 110 YMOIYaHUIo IpocTo npucBauBaeTcss NULL. Kak crencTBue, OMMNOKU
He OyOeT, ecyiu BHI IOIMBITAETECh YOAIUTh 3HAYEHUE 110 YMOJIYaHUI0, HEe ONpeNesIEHHOe SIBHO, TaK Kak
HEeSIBHO OHO cyIecTByeT u paBHO NULL.

5.5.6. I13MeHeHMe TUNa AaHHbIX CTONOLa
Yrto6nl Tpeobpa3oBaTh CTONOEI B APYTOM TUII AAHHBIX, UCIIOJIL3YHTE KOMAHIY:
ALTER TABLE products ALTER COLUMN price TYPE numeric(10,2);

Owna OymeT ycHelrHa, TOJIbKO eCJIM BCe CYIIECTBYIOIINE 3HAUYEHUS B CTOJIOIEe MOTYT ObITh HESIBHO ITPHBE-
IeHH K HOBOMY THITy. Eciiu TpebyeTcs 6omee ciioxkHOe Ipeodpa3oBaHue, B MOXKeTe T00aBUTh YKa3aHue
USING, OIpenensaiollee, KaK IIOIYYUTh HOBEIE 3HaUYEeHUI U3 CTaphIX.

PostgreSQL monbiTaeTcst TakxkKe IIpeodpa3oBaTh K HOBOMY THITY 3HaUeHHe CTON0IIa II0 YMOTYaHuIo (ec-
JIV OHO OIIPEeZEeJIEHO) U BCe CBSI3aHHEBIE C 9TUM CTOI0IIOM orpanundeHus. Ho mpeobpa3oBaHre MOXKET OKa-
3aThCS HEIIPABUJIBHEIM, U TOTA BHI IIOJIYYNTE HEOXKUOAHHLIE Pe3y/IbTaThl. [109TOMY OOBIYHO JIydIlle yaa-
JINTH BCE OTPAHWYEHMS CTOJNONA, IIepel TeM KaK MeHSTh ero THII, a 3aTEM BOCCO3TaTh MOOU(PUIIMPOBAH-
HBIE JOJIKHEIM 00pa30M OTPaHUYEHUS.

5.5.7. NepenmeHoBaHue cTondbua

YT0OBI IEPEeNMMEHOBATh CTOI0EI], BEIIIOJTHUTE:

ALTER TABLE products RENAME COLUMN product_no TO product_number;

5.5.8. NepenmeHoBaHue Tabnunubl
Tabuily MOXKHO IepEenMEeHOBaTh TakK:

ALTER TABLE products RENAME TO items;

5.6. NpaBa

Korpa B 6a3e maHHEBIX co30aéTcsa 06bEKT, eMy Ha3HadyaeTcs Bianenel]. BramenbiieM 0OBIYHO CTAHOBUTCS
POJIB, C KOTOPO#M OBIJI BHITIOJTHEH OTIEPATOP CO3manusi. [171sT GOMbIIMHCTBA TUTIOB 0OBEKTOB B UCXOOHOM CO-
CTOSTHUU TOJIBKO BJlazesel (MJIM CyIepIoab30BaTellb) MOXKeT feJlaTh C 00HEKTOM BCE, YTO YIOgHO. YTOOR!
paspeluTs UCII0Ib30BaTh €ro APYTUM POJIAM, HYy2KHO JaTh UM Npasd.

CyliecTByeT HECKOIBKO TUIIOB ITpaB: SELECT, INSERT, UPDATE, DELETE, TRUNCATE, REFERENCES, TRIGGER,
CREATE, CONNECT, TEMPORARY, EXECUTE ¥ USAGE. HaGop mIpaB, IPUMEHUMBIX K OIpPeIenéHHOMY OOBEKTY,
3aBHUCHUT OT THNa 00beKTa (Tabnuila, QyHKIIMS U T. 0.). [IomHY0 HHOOPMAIIUIO 0 PA3IUYHLIX TUIIAX IIPaB,
nopgepxkuBaeMbIx PostgreSQL, BEI HalimeTe Ha cTpaHulle cipaBkKu GRANT. Bl TakKe yBUAUTE, Kak IIPHU-
MEHSIOTCS 9TU IIpaBa, B CIeAyIOUIUX pa3fesiax U riaBax.

HeoTtnreMmnemoe IIPABO USMEHATH UJIU YOAJIATH 00BEKT UMEET TOJILKO Bllageiienn 00BeKTa.

OOGBEKTY MOKHO Ha3HAUUTh HOBOT'O BJlafieiblla C IIOMOIITbI0 KOMaHALI ALTER [IJIsI COOTBETCTBYIOILIETO TUIIA
o0bekTa, HanpuMmep ALTER TABLE. Cyneprnonb30BaTellb MOXKET fiejiaTh 9TO 6€3 orpaHUYeHul, a 00bIY-
HBIY II0JTb30BaTEb, TOJILKO ECJIM OH SIBJIIETCS OJHOBPEMEHHO TEKYIIUM BJlafienblleM 00beKTa (MU Yjie-
HOM POJIM BlafeJiblla) ¥ YJI€HOM HOBOU POIIH.

71 Ha3HAYeHUs IIPaB IPUMeHsSeTCsI KoMaHOa GRANT. Hampumep, eciiu B 6a3e JaHHBIX €CTh POJIb joe B
TabynIla accounts, MPaBO Ha U3MEHEHUEe TaOIUIIBI MOXKHO AATh 3TOM POJIU TaK:

GRANT UPDATE ON accounts TO joe;
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Ecnmu BMecTO KOHKPETHOTO IIpaBa HamucaTh ALL, POJIb IIOJIYYUT BCE IIPaBa, IPUMEHUMEBIE OJI 00BbEeKTa
9TOr0 THUIIA.

[t Ha3HaYEeHUS IPaBa BCEM POJISIM B CHCTeMe MOXKHO MCIO0JIb30BaTh CIIEIIUAIbHOE UMST «POJIN»: PUBLIC.
TakXxe OjIst yIPOIEHUS yIpPaBIIeHUWs POJISIMH, Korga B 6a3e JaHHBEIX €CThb MHOXKECTBO MOJIb30BaTeleH,
MOZKHO HAaCTPOUTh «I'PYIMIOBEIE» POJIH; IMOApoOHee 06 3ToM cM. ['maBy 21.

YToOHI TUITUTE OIb30BATEJIEN TIPAB, UCIIOIL3YHTE KOMaHOy REVOKE:
REVOKE ALL ON accounts FROM PUBLIC;

Oco6rle mpaBa Biagesbila 00beKTa (To eCTh IIpaBa Ha BEINOJIHEHHEe DROP, GRANT, REVOKE M T. I.) BCerga
HesIBHO 3aKpeIl/IeHb 3a BIafiefTbIleM U UX HeJlb3sI Ha3HAYUTh UITH 0ToOpaTh. Ho Bramernel; 00beKTa MOXKET
JIMIINATE Ce0s1 OOBIYHEIX IIPAB, HAIIPUMEDP, Pa3pPEIlInuTh BCeM, BKIIIo4Yasi ce0sl, TOIbLKO YTeHNe TaO IMIIHL.

OOGBIYHO PAaCHIOPSAKATHCS ITPAaBaMU MOXKET TOIBKO BiIafesiel; 00beKTa (MK Cylnepnonab3oBaTesib). OmHAKO
BO3MOJKHO [aTh IIPABO OOCTYINA K O0OBEKTY «C IIPABOM Iepefadu», YTO IMO3BOJIUT IOIYyYHUBIIEMY TaKOe
IIpaBO Ha3HA4YaTh €T0 APYruM. Eciu Takoe IpaBo Iepefayvu BIOCIEeACTBHU OyOeT 0TO3BAaHO, TO BCe, KTO
TIOJIYY¥JI JAaHHOE IIPABO JOCTyNa (HeIIoCPEeOCTBEHHO UJIH I10 IIeTI0YKe ITepefayu), moTepsioT ero. [Togpo6-
Hee 00 3ToM cM. cupaBky GRANT u REVOKE.

5.7. MONINTUKM 3aLLUUTbI CTPOK

B momonHeHMe K CTaHOApPTHOM cucTeMe mmpaB SQL, ympaBnseMoir koMaumoir GRANT, Ha ypoBHe TabIIuIl
MOZKHO OMNPEIeNNuTb NOAUMUKU 3dWUMbl CMPOK, OTPAaHUYUBAIOIINE [JIs I0JIb30BaTelell Habophl CTPOK,
KOTOpPBIE MOTYT OBITH BO3BPAIlleHb OOBIYHLIMHE 3aIlTPpOCaMHU MK N00aBIeHbl, U3MEHEHH U yIaleHbl KOMaH-
IaMu, U3MEHSIONIMMHU OaHHBIe. DTO HaA3bIBAE€TCS TaKxkKe 3aujumoill Ha yposHe cmpok (RLS, Row-Level
Security). ITo ymonuauuio TaGIHUILI HEe UMEIOT IIOJIUTHK, TaK YTO eCJiu cucTteMa mpaB SQL pasperlaer
TIOTh30BATEJIIO MOCTYI K TabJIulle, BCe CTPOKHU B HEel OJMHAKOBO OOCTYIIHEI [JIsI YTEHUS WX U3MEeHEeHUS.

Korpa pmnsa TaGmuiibl BKITIOYaeTCs 3alliuTa CTPoK (¢ momornkio Komauasl ALTER TABLE ... ENABLE ROW
LEVEL SECURITY), Bce 0O6bIYHBIE 3aIlPOCH! K Tabsulle Ha BEHIOOPKY MJIM MOOUMUKAIIUIO CTPOK [OIKHEI
paspemaThbCs MOMUTUKOM 3aluThl CTPOK. (OgHaKO Ha Blafesiblla TaOIuIlkl TaKMe TIOJIMTUKY OOBIYHO He
meiicTByioT.) Ecim nmonmuTuKa Ay TabIUIEI He ollpenesieHa, IPUMeHsIeTCs MMOJIUTUKA 3allpeTa 1Mo YMOJI-
YaHUI0, TaK YTO HUKaKHe CTPOKHU B 3TOM TabNuIle HENb3sd YBUOETh UK MoauduinpoBaTs. Ha onepanuu
c Tabnuuel B 11eJIOM, TaK¥e KaK TRUNCATE UM REFERENCES, 3allliTa CTPOK He PaciopoCTPaHsaeTCs.

[TonmuTUKHU 3aUIUTH CTPOK MOT'YT IIPDUMEHATBECA K OHpeJle.TIéHHbIM KOMaHOaM H/UIun POJIAM. HOJII/ITI/IKY
MO2KHO OIIpedeInTh KaK IIPUMEeHaeMYI0 K KOMaHOaM ALL (BCcem), 100 SELECT, INSERT, UPDATE M DELETE.
KpOMe TOI'O, IIOJIMTUKY MO2KHO CBsSA3aTh C HECKOJILKUMU POJIAMHU, IIPU 3TOM I[eﬁCTBYIOT OOBIYHBIE IIpaBHJIa
YJIEHCTBa Y HACJIeOJOBaHUA.

YTo0OBI OIIpenenuTh, KakKue CTPOKK OYOyT BUAMMBIMU KM MOTYT U3MEHSITBCS B TaOIHUIle, OIS IOJIUTHKHI
3aaéTcs BeIpazkKeHre, BO3BpaIllaInee JIOTHIeCKUH pe3yIbTaT. ITO BEIpaKeHue OyIeT BEIYUCISITHCS OIS
KaXKOo¥ CTPOKM IIepel OPYTUMHU YCIOBUSIMHU WU QYHKIIMSIMHU, TOCTYIIAOIINMY U3 3allpoca II0JIb30BaTe-
7151, (EQMHCTBEHHBIM UCKITIOUEHUEM U3 3TOTO IIPaBUiIa SBASIOTCS repMe rHuHble (PYHKIINH, KOTOPHIE TapaH-
THUPOBAHHO HE MOMYCKAT YTeYKHU NHGOPMAIINH; OITUMH3aTOP MOXKET PEIIUTh BHIIOIHUTE 9T PYyHKITUU
IO TTPOBEPOK 3aIIUTH CTPOK.) CTPOKH, IOJisT KOTOPHIX 9TO BHIPaXKEHUE BO3BpAIlaeT He true, 0OpabaTh-
BaThCA He OymyT. UTOOR HE3aBUCUMO yIPABJISITH HAOOPOM CTPOK, KOTOPHEIE MOXKHO BUAETH, U HaOOpPOM
CTPOK, KOTOPEIE MOXKHO MOOUGUIIMPOBATE, B IOMUTHKE MOXKHO 3a0aTh OTOEIbHLIE BHIpaxKeHus. Beipaxke-
HUS TTOTUTUK 00pabaThIBAlOTCS B COCTABE 3ampoca ¢ TpaBaMu MCIIOTHSIOIMIETO €T0 MOMb30BaTENS, HO OJIs
obpalleHns K JaHHLIM, HEJTOCTYIIHEIM 3TOMY IIOJIb30BATEI0, B 9THUX BRIPAXKEHHUSIX MOT'YT IPUMEHSITHCSI
OyHKUMH, OTpenensioIre KOHTEKCT 6e30MacHOCTH.

Cynepnosib30BaTeNId U POJIM C aTpuOyToM BYPASSRLS Bceraa obpallnaroTcs K Tabjuile, MUHYS CUCTEMY
3amuTH CTPOK. Ha Bnamenbiia TaOMUITE 32l Ta CTPOK TOXKE HEe MEeNCTBYET, XOTSI OH MOKET BKIIIOUUThH €€
o cebs MPUHYAUTENbHO, BEITOMHUB KoMaHay ALTER TABLE ... FORCE ROW LEVEL SECURITY.

Heotnremnemoe IIPaBO BKIIIOYAThb HMJIM OTKIIIOYATh 3alllUTY CTPOK, a TaKXKe OIIpedesiaThb IIOJIUTUKH OJIdA
Ta6J'II/II_U:>I, UMEEeT TOIbKO €€ Blajieiell.
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s co3gaHus NONMUTHUK NpenHa3dHadeHa KomaHnga CREATE POLICY, gna uamenenuss — ALTER POLICY,
a ons yoanesnuss — DROP POLICY. YToObl BKIIIOYHTE UJIM OTKJTIOUHTE 3AIIUTY CTPOK [JIsI OIpenenéHHON
TabIUIBI, BOCHOJIB3YyHTEeCh KoMaHmou ALTER TABLE.

Ka}KHOfI IIOJINMTUKE Ha3Ha4YaeTCd MM, IIPDU 3TOM MOJIA OHHOﬁ T&6J’II/IHLI MOZKHO OIIpeneyinTb HECKOJIBKO
MONMUTHUK. TaK Kak IIOJINUTHUKHU IIPUBA3aHEBI K Ta6J'II/ILIaM, Kaxpgasi IIOJIMTHUKa OJId T&GJ’[I/IHBI OOJI2KHa UMETb
YHUKAJIbHOE UMJ. B Pa3HBIX Ta6m/1uax IIOJINMTUKU MOTYT UME€Th OONMHAKOBEIE KUMEHaA.

Korma k OHpeHeHéHHOMy 3alIPpOCy IPUMEHAITCSA HECKOJIBKO ITOJIMTHUK, OHU O6'beJII/IHHIOTC$I 6o Joruye-
CKHM CJIOK€eHUHEM (eCIU IMOJIUTUKHT pa3pelninTeIbHbEIEe (o yMonanmo)), 6o YMHOXKEHUEM (ecnmu momnu-
THUKHN Ol"paHI/I‘-II/ITeJ'IbHI:Ie). 310 HOJIO6HO TOMY, KaK HEKOTOpPasA POJIb II0JIy4YaeT IIPpaBa BCeX poneﬁ, B KOTO-
PBI€ OHA BKJIIOYEHa. PaSPGLHI/ITeJIbHI:Ie U OTPAHUYUTEJIbHBIE IIOJIMTUKHN PACCMATPUBAIOTCA HUXKE.

B kauecTBe IIPOCTOTIO IITpHUMePa, CO3aaTh IMOJIMTUKY OJISA OTHOIIEHUSA account, IIO3BOJIAIOIIYIO TOJIBKO 4JIe-
HaM POJIM managers o6pa1.uaTI>c;{ K CTPOKaM OTHOIIEHHUA U IIPK 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);

OTa NONMUTUKA HESIBHO MOJpa3yMeBaeT U MTpeaIokKeHe WITH CHECK, HOEHTUYHOE IPeaJIoXeHnIo USING,
IIO3TOMY YKa3aHHOE OTrpaHHuYeHHe IIPUMEHSeTCS M K CTPOKaM, BEIOMpPaeMbIM KOMAHIOH (TaK YTO OOUH
MeHeOXKep He MOKET BHIIIOIHUTh SELECT, UPDATE UJIM DELETE [OJIS CYIIECTBYIOIINX CTPOK, IpHUHAaAIexka-
WX OPYTOMY), M K CTPOKaM, U3MeHsIeMbIM KOMaH/IOM (TaK 4TO KOMaHOaMu INSERT ¥ UPDATE HEJIb35 CO-
37aTh CTPOKM, IPUHAAJIeXKallue APyroMy MeHeIXepy).

Ecnu POJIL HEe 3aJaHa, 60 3alaHo CHeluaabHOe MMS MOJIL30BaTeNsI PUBLIC, IMOJIMTHUKA IIPUMEHSAETCA
KO BCEM IIO/Ib30BATENISIM B HAHHOU cucTteMe. YTOOH BCe MOIb30BaTEIH MOTJIH O6paTI/ITI:>C$I TOJIBKO K CO0-
CTBEHHOU CTPOKE B Tabnuie users, MOXKHO IIPDUMEHUTH IIPOCTYIO IIOJIUTUKY:

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

910 paboTaeT MOmOOHO IPEOBIAYIIEMY HIPUMEDY.

YToOHI OIpenenuThb OJIst CTPOK, A00aBIsIEMBIX B TaOIUITy, OTAENbHYIO TTOJIMTUKY, OTITUYHYIO OT TIOMTUTUKH,
OTPAaHMYMBAIOIIEH BUAMMBIE CTPOKHU, MOXKHO CKOMOMHMPOBATh HECKOIBKO MOMUTHK. Clemyolias mapa
TIOJINTUK ITO3BOJIUT BCEM II0JIb30BATEJISIM BUETH BCE CTPOKH B TAGJIHIE users, HO U3MEHSITH TOJIBKO 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);

st KoMaHOE! SELECT 9TH OBE IOJIMTUKK OOBEIUHSIOTCS omepanued OR, TaK YTO B UTOTE 3TO IIO3BOJISIET
BRIOWPATH BCE CTPOKU. [IJ151 KOMaH[ APYTHUX TUIIOB IPUMEHSIETCS TOJIBKO BTOPAs IMMOIUTUKA, U 9D (PEKT TOT
e, 9YTO U PaHbIIeE.

3alnTy CTPOK MOXKHO OTKJTFOYUTH TaK XKe KOMaH/IOM ALTER TABLE. [Ip¥M OTK/TIOYE€HUH 3aIIUTHI, TOTUTHKH,
ompenenéHHble OJs1 TaGIULE], HE YOAISIOTCS, @ IPOCTO UTHOPUPYIOTCA. B pe3ynbTaTte B Tabnune GymyT
BUAHBI U MOTYT MOOU(DUUMPOBATHCS BCE CTPOKU, C YIETOM OTPAHUYEHUMN CTAaHOAPTHOM CHCTEMBI ITpaB
SQL.

Huzke moka3aH pa3BEPHYTHI IPUMED TOTO, KaK 9TOT MEXaHU3M 3aI[UTH MOKHO IIPUMEHSIThH B IPOU3BOI-
CcTBeHHOM cpene. Tabmuila passwd UMUTUPYET ¢aiii maponei B Unix:

—— IlpocTo¥ mnpuMep Ha Oasze danna passwd

62



OmnpeneneHue JaHHBIX

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

)i

CREATE ROLE admin; —-- AOMUHUCTPATOP

CREATE ROLE bob; —— OOBIYHBIM [IONbL30OBATENb

CREATE ROLE alice; —— OOBIYHBIM [IONbL30OBATENb

—— Hamonuenue Tabnulbl
INSERT INTO passwd VALUES

('admin', 'xxx',0,0, 'Admin"', '111-222-3333"',null, '/root"', '/bin/dash');
INSERT INTO passwd VALUES

('bob', 'xxx',1,1,'Bob"', '123-456-7890"',null, ' /home/bob"', '/bin/zsh"');
INSERT INTO passwd VALUES

('alice', 'xxx',2,1,"'Alice','098-765-4321"',null, '/home/alice"', '/bin/zsh');

—— Heo6xOOMMO BKIOUUTHL OId S5TOH TabIUILI 3aMUTYy Ha YPOBHE CTPOK
ALTER TABLE passwd ENABLE ROW LEVEL SECURITY;

—— Co3paHue MNONHUTHK

—— AIDMUHUCTPATOP MOXET BUIETh UM HNOOABNATL JOOHE CTPOKU

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

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

—— OObIUHBIE TIONB30OBATENU MOTYT HM3MEHdTh COOCTBEHHBIE NAHHBIE, HO

—— He MOTyT 3alaThb NPOU3BOILHYID O60NOUKY BXOOa

CREATE POLICY user_mod ON passwd FOR UPDATE

USING (current_user = user_name)
WITH CHECK (
current_user = user_name AND

shell IN ('/bin/bash', '/bin/sh','/bin/dash', '/bin/zsh','/bin/tcsh')
)i

—— AIOMUHUCTPATOPE MONyUYaioT BCe OOLIUHBIE MIpaBa
GRANT SELECT, INSERT, UPDATE, DELETE ON passwd TO admin;
—— [lonb30OBaTENdM pal3peumaeTcd UYTeHHEe TONbKO OOmMemOCTYIHLBIX CTONOIIOB
GRANT SELECT
(user_name, uid, gid, real_name, home_phone, extra_info, home_dir, shell)
ON passwd TO public;
—— [lonmb30OBaTENdM paspemaeTcd H3MeHeHUe ONpenenéHHbBIX CTOINOIIOB
GRANT UPDATE
(pwhash, real_name, home_phone, extra_info, shell)
ON passwd TO public;

Kaxk u mo6rle cpeacTBa 3alllUTH, BaKHO IIPOBEPUTDH MOJUTUKH, U YOEAUTHCS B TOM, YTO OHHM pPaboTaioT
oxupgaeMbIiM 00pa3oM. [IpUMEHUTENFHO K IIPeAbIAyIeMy IPUMePy, 3TH KOMaH/Ibl ITOKa3bIBAIOT, YTO CHU-
cTeMa pas3pelleHni paboTaeT KOPPEKTHO.

- A,H,MI/IHI/ICTpaTOp MOXET BHIOETb BCe CTPOKH U IIONId
postgres=> set role admin;
SET
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postgres=> table passwd;
user_name | pwhash | uid | gid | real_name | home_phone | extra_info | home_dir
shell

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)

—— [lpoBepuM, UTO MOXEeT nOenaThb AIHCa

postgres=> set role alice;

SET

postgres=> table passwd;

ERROR: permission denied for relation passwd

postgres=> select user_name, real_name, home_phone,extra_info,home_dir, shell from passwd;

user_name | real_name | home_phone | extra_info | home_dir \ shell
——————————— e e s st
admin | Admin | 111-222-3333 | | /root | /bin/dash
bob | Bob | 123-456-7890 | | /home/bob | /bin/zsh
alice | Alice | 098-765-4321 | | /home/alice | /bin/zsh
(3 rows)
postgres=> update passwd set user_name = 'joe';
ERROR: permission denied for relation passwd
—— Amnuca MOXeT U3MEeHUTh CBOE uMd (none real_name), HO He UMA KOTro—-nubo OpPyroro
postgres=> update passwd set real_name = 'Alice Doe';
UPDATE 1
postgres=> update passwd set real_name = 'John Doe' where user_name = 'admin';
UPDATE O
postgres=> update passwd set shell = '/bin/xx';

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

postgres=> delete from passwd;

ERROR: permission denied for relation passwd

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

ERROR: permission denied for relation passwd

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

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

UPDATE 1

Bce momuTHKH, co3gaBaeMble [0 3TOTr0, OBIIM Pa3peIlIuTeIbHLIMM, YTO 3HAYUT, YTO IIPKU NPHUMEHEHUH
HECKOJILKUX ITOJIUTUK OHU 00LeINHSIINCE JIOTHYECKUM onepaTopoM «MJIM». XOTs MOXKHO CO30aTh TAaKue
pa3pemunTenbHble TOJIUTUKHM, KOTOPBIe OYAYT TOJIBKO pa3pelnarh JOCTYHI K CTPOKAaM IIPU OIIPeaeIEHHBIX
YCJIOBHUSIX, MOXKET OBITH ITPOIIle CKOMOMHUPOBATh Pa3peIIuTeIbHBIE IIOTUTUKN C OTPAaHUYUTEIIBHEIMHE (KO-
TOPBIM [OJIKHBI YIOOBJIETBOPSATH 3aIllMCHU U KOTOPhIE OOBEAMHSIOTCS JIOTMYECKUM olepatopom «H»). B
pa3BuUTHE MPEOHIOYIIEro TpuMepa MBI T06aBUM OrPaHUYUTENbHYIO MOJIUTUKY, Pa3pPelIaionly0 agMuHN-
CTpaToOpy, MOAK/II0YEHHOMY Yepe3 JIoKalIbHEIM cokeT Unix, oOpamiaThCsa K 3alUCAIM TabOJIMIL 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 afMUHUCTPATOP, ITOOKTIOYEHHBIN 10 CETH, HE YBUAUT HUKAKUX 3allu-
cel, 6maromapsi 9TOM OTPaHUYUTEILHOM TTOJIUTUKE:

=> SELECT current_user;
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current_user

=> select inet_client_addr();
inet_client_addr

=> SELECT current_user;
current_user

=> 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 CCHIIIOYHOM 1IEIOCTHOCTH, HaIPUMED, Ha OrPaHUYEHUSI YHUKAILHOCTH M BHEIITHHUE KITIOYH,
3alMTa CTPOK HUKOTa He PacIpoCTpaHseTcs, YTOOR He HapyIllajlach EeI0CTHOCTb HaHHBIX. [loaTOMy
OpraHMU3aIlvIo ¥ TOJIUTUKHY 3allUTH Ha YPOBHE CTPOK HE0OXOMMO TIIAaTeJIbHO MpopabaThBaTh, YTOOLI HE
BO3HUKIIM «CKPBIThIE KaHAIbI» YTEYKY HHPOPMAIUU Yepe3 3TU ITPOBEPKH.

B HEKOTOPHIX cTy4dasix BazKHO, 4TOOBI 3aITa Ha YPOBHE CTPOK, HA0060poT, He mericTBoBana. Hampumep,
pe3epBHOE KOTTUPOBAHUE MOXKET OKa3aThCs TPOBAJTbHEIM, €CJTM MEXaHW3M 3allIUTH Ha YPOBHE CTPOK MOJI-
Ya He JAaCT CKONUPOBATh KakKme-Imbo CTPOKM. B TakoM ciydae Bel MOXKETe YCTAaHOBUTH [JISI TapaMeTpa
KOHUrypanuu row security 3HadeHue off. 3To camo 110 cebe He OTKIIIOYHUT 3alIUTY CTPOK; IIPK ITOM
mpocto OymeT BhlgaHa omuOKa, eClIM pe3yJ/IbTaThl 3alrpoca OTQUIBTPYIOTCS HOMUTUKOM, C TEM UTOOBI
MOZKHO OBLJIO U3YyYUTh IPUUYNHY OMNOKN ¥ YCTPAHUTE €€.

B npuBenEHHLIX BHINNIE IIPHMepax BhIpaXKeHUS MMOJMUTUKHU YVUUTHIBAJIUM TOJIBKO TeKylllle 3HaUeHUsd B 3a-
IIpAIIMBaeMON UM U3MEHSIEMOM CTPOKE. ITO caMEIll MPOCTON u Hambosee 3(pHEKTUBHEIN IO CKOPOCTH
BapHaHT; I10 BO3MOXKHOCTH pPeaJn3alliio 3allluThl CTPOK CJieyeT MIPOeKTUPOBaTh UMEHHO Tak. Eciu ke
OJISI TPUHSITUS PEMIEHUST 0 OOCTyIe HeoOX0OuMo 00paIlaThCs K OPYTUM CTPOKAM UJIM APYTUM Tabiuiam,
9TO MOXKHO OCYUIIECTBUTH, IPUMEHS B BEIPAXKEHUAX IIOJIUTHUK BIOXKEHHEIE SELECT UM QyHKITUHU, COOEDP-
XKamue SELECT. OgHaKO Y4YTHUTE, YTO IIPU TaKOU peaju3allyyd BO3MOXKHEI YCJIOBUSA IOHKM, YTO UPEBaTO
yTeuKoM MHPOpMaIuy, eCciu He IPUHATH MepPHl IPEIOCTOPOKHOCTU. HanpuMep, paccMOTpuM CIIenylo-
IIYI0 KOHCTPYKIIMIO TabIIuII:

—— omnpeneineHHe TI'PYNN NPHUBHUIETHH
CREATE TABLE groups (group_id int PRIMARY KEY,
group_name text NOT NULL) ;

INSERT INTO groups VALUES

(1, 'low'),
(2, 'medium'),
(5, 'high'");
GRANT ALL ON groups TO alice; -- alice gBndeTCcd aIMHHHCTPATOPOM

GRANT SELECT ON groups TO public;
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—— OoIpenelneHue YPOBHEH MNPUBUIETUH N4 NONb30BaTEleH
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 3aluiaeMyio UHOOPMALIHIO
CREATE TABLE information (info text,
group_id int NOT NULL REFERENCES groups);

INSERT INTO information VALUES
('barely secret', 1),
('slightly secret', 2),
('very secret', 5);

ALTER TABLE information ENABLE ROW LEVEL SECURITY;

—— CTpoOKa OONXHa ObITh OOCTYMHA OId UYTEHWdI/M3MEeHEeHUd MOJb30BaTendM C group_id,
—— OGONBIIMM HIHU PABHBIM group_id madHOH CTPOKHU
CREATE POLICY fp_s ON information FOR SELECT
USING (group_id <= (SELECT group_id FROM users WHERE user_name = current_user));
CREATE POLICY fp_u ON information FOR UPDATE
USING (group_id <= (SELECT group_id FROM users WHERE user_name = current_user));

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

Temeps MPEANONI0OKUM, YTO Arca (PoJib alice) KeJlaeT 3alKUCaTh «ClIeTrKa CEKPeTHYI0» HH(POPMAIIUIO,
HO IIPH 9TOM He X0YeT HaBaTh mallory OOCTYII K He#. OHa meraeT cienyoliee:

BEGIN;

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

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

Ha mepB&Iii B3rIsIO BCE HOPMAJIBHO; mallory HU ITPHU KaKUX YCJIOBUSIX He MOJIXKHA YBUIETh CTPOKY «Secret
from mallory». OgHakKo 3mech BO3MOXKHO yCIoBHUe TOHKHU. Ecinu Mannopu (posib mallory) IapasjiejibHO
BBITIOJIHSIET, CKaXKeM:

SELECT * FROM information WHERE group_id = 2 FOR UPDATE;

U e€ TpaH3aKUu4 B pexXuMe READ COMMITTED, OHa CMOKeT yBuneTh «secret from mallory». 9To npou3or-
OET, eCqIM €€ TpaH3aKUUA OOUOET A0 CTPOKM information Cpaly IIOCIE TOTO, KaK 9Ty CTPOKY U3MEHUT
Anmuca (posb alice). OHa 3a610KUpyeTCs, oXugasi PUKCUPOBAHMUS TPaH3aKIMWKU AJIHUCH], a 3aTeM IIPOYHU-
TaeT U3MEHEHHOE CONePKUMOe CTPOKM Ojarogaps NMpenjiokeHUI0 FOR UPDATE. OmHAKO IPU 3TOM M3-
MEeHEHHOE COIEPKUMOE users He OyIeT MPOYUTAaHO HESIBHEIM 3alIPOCOM SELECT, TaK KakK 3TOT BIIOXKEH-
HBIM SELECT BHIIONHSIETCSA 6€3 yKa3aHUs FOR UPDATE; BMECTO 3TOTO CTPOKA users YUTAETCS U3 CHUMKA,
IIOJIy4eHHOT'0 B Hadalle 3anpoca. TakuM o6pa3oM, BeIpakeHUe IIOJIMTUKU IIPOBEPSIET CTapoe 3Ha4YeHue
YPOBHSI IPUBUJIETUH T10JIb30BaTENA mallory U MO3BOJISET € BUIETh U3MEHEHHYIO CTPOKY.

O6oiiTu 3Ty npobieMy MOXKHO HECKOITbKUMHU crioco0amu. [TepBoe mpocToe pellieHrne 3aKITI0YaeTCs B UC-
TMMOMB30BAHUU SELECT ... FOR SHARE BO BJIOKEHHBIX 3aMPOCax SELECT B MOMUTHUKAX 3AlIUTH CTPOK.
OpmHako Ay 9TOro NOoTpebyeTcss AaBaTh 3aTPOHYTHIM IIOJIE30BATEJISIM IIPAaBO UPDATE B IIeJI€BOM TabuIle
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(3mech users), 9YTO MOXKET OHITH HeXejmaTenbHO. (XOTS MOXKHO ITPUMEHUTH €Ié OOHY ITOJIUTHUKY 3alllu-
THI CTPOK, YTOOBI OHM HE MOTJIM IPAKTUYECKH BOCIIONbB30BATLCSI 3THUM ITPABUIIOM; TUOO IIOMECTUTL BIIO-
KEeHHHBIN SELECT B QYHKIIHIO, OIIPeesiollylo KOHTeKCT 6e30macHocTr.) KpoMe 3TOr0o, ak THBHOE MCIIOJIb-
30BaHHe OIOKHPOBOK CTPOK B II€NIeBO¥ TaOIHIle MOXKET IIOBIeYh MPOOJIEMEBI C ITPOU3BOOUTENBHOCTEIO,
0COOEHHO MPU YaCTHIX U3MEHEeHUdX. [Ipyroe pelleHue, IpakTUYHOe, eC/IU LiefieBas Tabnuila U3MeHsIeT-
CsI He4YacCTo, 3aK/IovaeTcss B 6JIOKMPOBKE 11eJIeBOM TAaOIUIIEI B peKUMe ACCESS EXCLUSIVE IpU U3MeEHe-
HUU, YTOOH HUKAKMeE ITapalljie/IbHbIe TPaH3aKINMK He BUOEJIN CTaphble 3HaUeHUs CTPOK. JIn60 MOXKHO ITPO-
CTO HOXKOAThCS 3aBepIIEHUs BCEX IapajienbHBIX TPaH3aKIINM M0cjie U3MEHEeHU B IeJieBoM Tabinulle,
IpexXae YeM BHOCUTh U3MEHEHUSI, paCCUYMTAHHbLIE HA HOBLIE YCIIOBUSI O€30ITaCHOCTH.

3a DOmOHUTENIFHEIMU ToAapobHocTsaIMUu o0paTutech K CREATE POLICY u ALTER TABLE.

5.8. CxeMbl

Kmactep 6a3 manHbx PostgreSQL comepkKuT OOuH MU HECKOIBKO MMEHOBAHHBIX 9K3eMIINIsIpoB 6a3. Ha
YPOBHE KJlacTepa CO3[al0TCSA POJIM M HEKOTOPHIE Apyrue 00beKThl. [Ipu 3TOM B paMKaX OJHOTO ITOOKITIO-
YeHHUS K CepBEPY MOXKHO oOpallaThCs K JMaHHBIM TOIBKO OOHOM 6a3bl — TOM, YTO Obljla BhIOpaHa IIpu
YCTAaHOBIIEHUY COEOUHEHMS.

IIpumMeuyanue

[Tonb30BaTenu KjiacTepa He 00s13aTeNIbHO OyoyT UMeTh HOCTYI KO BceM 6a3aM AaHHBIX 9TOT0 Kia-
crepa. ToT ¢aKT, 4YTO POIK CO3[AIOTCS Ha YPOBHE KiacTepa, O3HadaeT TOJIBKO TO, YTO B KJacTepe
He MOJKeT OBITh IBYX POJIEM joe B Pa3HBIX 0a3axX HaHHHIX, XOTS CHCTEMAa II03BOJISIET OTPAHUYUTH
OOCTYI joe TOJIBKO HEKOTOPHIMU 0a3aMu MaHHBIX.

Baza gaHHBIX COOEPKUT OOHY UJIM HECKOJILKO UMEHOBAHHEBIX CXeM, KOTOPEIE B CBOIO OUYepenhb comepKaT
Tabnuiel. CXeMEBI TaKKe COOepKaT MMEeHOBaHHBIE 00 BEKTHI IPYTUX BUOOB, BK/IIOYAs TUITHI JaHHBIX, PyHK-
U U ortepaTophl. OOHO ¥ TO XKe UM 00BbeKTa MOXKHO CBOOOIHO MCIIONE30BATh B PA3HLIX CXeMaX, Halpu-
Mep U schemal, ¥ myschema MOTYT COfiepKaTh TaOIUIIEI C UMEeHEeM mytable. B oTnu4yne ot 6a3 JaHHBIX,
CXeMBI He OTPaHUYMUBAIOT JOCTYII K JAHHBIM: ITI0JIh30BaTE I MOT'YT 00paIaThbCcs K o0 beKTaM B 1000 cxe-
Me TeKymiel 6a3bl JaHHHIX, €CJIM UM Ha3HaYeHbl COOTBETCTBYIOIIINE paBa.

EcTh HECKOIBKO BO3MOKHEIX OGLHCHGHHﬁ, OJisi 4ero CTOUT IIPUMMEHATHE CXEMBI:

° I'ITOGBI OOHY 6a3y OaHHBIX MOT'JIX UCIIOJIB30BATh HECKOJIBKO HOHB3OBaTeHeﬂ, HEe3aBHUCHUMO OpPyT OT
npyra.

* YTo6H 00BeOUHUTH 00BEKTH 0a3bl JAHHBIX B JIOTHYECKHE IPYINH OIS 00JIETYEHUS YIIPaBIeHUs
UMHU.

¢ YrtoOHl B ogHOM 6a3e COCYIIeCTBOBAJIM Pa3HbIe IIPUJIOKEHMUSI, ¥ IIPHU 9TOM He BO3HUKAJIO KOHGIIUKTOB
HUMEH.

CxeMnbI B HEeKOTOpPOM CMEICJIE momoOHEI KaTajoraM B OHepaHHOHHOﬁ CHhuCcTteMe, HO OHM He MOI'yT OBITH
BJIO2K€HHBIMU.

5.8.1. Co3paHue cxeMmMbl

s co3manusa cxeMsl ncnonblyercsa Komanga CREATE SCHEMA. T1pu 9TOM BEL OIpeREsieTe UM CXEMEL
110 CBOEMY BHIOODPY, HAIIpUMEDP TaK:

CREATE SCHEMA myschema;
YT0O6HB CO3HaTh OOBEKTH B CXeMe UMK 00pPaTUTHCS K HUM, YKa3bIBalTe NO/IHOE UMSl, COCTOSIIIIee U3 UMEH
CXeMbl 1 00bEeKTa, pa3felEHHBIX TOUYKOM:

cxeMa. rabnuia
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9T1oT cuHTaKCcuC paboTaeT Be3fe, TOe OXKUOAETCSI UM TaOIUIlbl, BKJII0OYass KOMaHOs Mopuduranmuu tabd-
JIVIIEL ¥ KOMaHOb 00pab0TKM JaHHEBIX, 00CYyXKOaeMble B CIIEAYIOIUX riaBax. ([I1si KpaTKoCTH MHI OymeM
TOBOPHUTB TOJIBKO O TaBGIMIIaX, HO BCE 3TO PACIPOCTPAHSIETCS U Ha OPYTHUe TUIIE UMEHOBAHHBIX 00HEKTOB,
HaIMIpUMeEp, TUIH U QYHKIIMN.)

EcTs emie 6oee oOIIUYA CUHTAKCHC
fasza_gaHHBIX.CXxeMa.TabnHuia

HO B HACTOSIIee BpeMs OH IIOANEPKUBAETCS TOIBKO OJig (OpMabHOTO COOTBETCTBUSA cTaHAapTy SQL.
Ecnu BH yKa3biBaeTe 6a3y AJaHHBIX, 9TO MOXKET OBITh TOJIBKO 0a3a MaHHBIX, K KOTOPOM BHI ITOAKJTIOUYEHEL.

Takum 06pa3oM, co3gaTh TabIUIly B HOBOM CXeMe MOXKHO TaK:

CREATE TABLE myschema.mytable (

YTo6B! yOanuTh MYCTYIO cCXeMy (He comepKalllyio OObEeKTOB), BEIIIOTHUTE:
DROP SCHEMA myschema;

YmanuTh cXeMy CO BCEMU COOEPKAIIUMUCS B HEM 00BbEKTaMM MOXKHO TakK:
DROP SCHEMA myschema CASCADE;

CToAIUH 3a 3TUM OOIIUN MeXaHU3M onucaH B Pasmene 5.13.

YacTo GBIBaeT HYKHO CO3[aTh CXeMYy, BlIaieIbIleM KOTOpPOo¥ OyImeT ApyroM IoIb30BaTesb (3TO OOUH U3
c1rtoco00B OrpaHHUYeHUs MOJIL30BATEIeH MPOCTPAaHCTBAMU UMEH). ClenaTh 9TO MOXKHO TakK:

CREATE SCHEMA wmmM4g cxembl AUTHORIZATION wumM4 HNOJIbB30BATENd;

Bl maxke MOXKeTe OIYCTUTh UMSI CXEMEI, B 9TOM ClIydae UMeHeM CXeMBl CTaHeT UMs II0Ib30BaTensa. Kak
3TO MOZKHO IMPUMEHATh, onucaHo B [logpa3mene 5.8.6.

CxeMbl C UMeHaMM, HaYMHAIOIIUMUCSA C pg_, SABJISIOTCS CHUCTEMHBIMHM; IIOIb30BaTENSAM He pa3pelraeHo
HCIIOJIB30BaTh TaKH€ MMEHa.

5.8.2. Cxema public

IIo aToro MBI co3gaBany TaOIUIIL, HE YKa3biBas HUKaKue UMeHa cXeM. [1o yMom4aHuIo TaKue TaOIHuIThl
(1 mpyrue oOBEeKTE) aBTOMAaTHYECKHU IIOMEIalTCs B cxeMy «public». OHa comepKUTCS BO BCEX CO3MaBa-
eMEIX 0a3ax JaHHLBIX. TakKuM 06pa30oM, KOMaHOa:

CREATE TABLE products ( ... );
OKBHUBAJIEHTHA:

CREATE TABLE public.products ( ... );

5.8.3. lNyTb Nnoucka cxeMbl

Bespme mucaTh IMOJIHBIE UMEHA YTOMUTENbHO, M 4aCTO BCE PABHO JIyYIlle He IMPUBS3BIBATH ITPUTOKEHUS
K KOHKpPeTHOM cxeMe. [ToaTomy K TabnuiaM oOBYHO 0OpPAIalOTCs 10 HeNOAHOMY UMEHU, COCTOSIIEMY
poCcTo U3 uMeHU Tabmuibl. CucTeMa ompeaenseT, Kakasi UMEeHHO TabauIla Imogpa3yMeBaeTCs, UCIIOb-
3ysl NymMb NOUCKA, KOTOPHIM ITPefCcTaBisieT coO0M CIIMCOK ITPOCMaTpPUBAaEMEIX cxeM. Ilompa3symeBaeMoit
TabIuIel CYUTaeTCs IIepBas moaxonasaiias Tabmuila, HaligeHHas B cxeMax myTH. Eciu nogxopsimias Tab-
yuiia He HaleHa, BO3HUKAaeT olnbKa, gaxke ecyii Tabnauila C TaKUM UMEHEM eCThb B IPYT'UX cXxeMax 6a3bl
IAHHBIX.

B03MOXKHOCTE CO37IaBaTh OOMHOUMEHHEIE OOLEKTHI B Pa3HBIX CXeéMaX YCIIOKHsET HalliCaHHWe 3allIPOCOB,
KOTOPKBIE OOJI2KHEI BCeraa 06pa1uaT1305{ K KOHKPETHBEIM 00BeKTaM. ITO TaK¥Ke IMOTEeHITHATbHO IO3BOISET
IIOJIb30BATEJIAM BJIMATE Ha IIOBEOEHUE 3alIPOCOB OPYTUX IoJb30BaTesien, 3JIOHAaMEPEHHO HUJIN CJ'Iy‘-I&fIHO.
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BBunmy mpeobGiamaHusi HEOJHEIX UMEH B 3alpocax M MX MCIOJIb30BaHUSA BHYTPH PostgreSQL, mo6aBUTH
CXeMy B search_path — MO CyTHM 3HA4YWT OOBEPSTb BCEM IMOJIL30BATEJISIM, HUMEIOIIUM IIPaBO CREATE B
aToM cxeMe. Korma BBHI BBITIOTHSIETE OOBIYHEBIM 3aIlpPOC, 3JI0HAMEPEHHBIM MOJIh30BaTEIb MOXKET CO3[aTh
00BEKTH B CXeMe, BKITIOYEHHOM B Balll ITyTh IIOMCKA, ¥ TAaKUM 00pa30M IIepeXBaTHBATh yVIIPaBIeHUE U
BBITIOJTHATH ITPOM3BONIbHEIE GyHKIMKY SQL Kak eciu Obl UX BHIITOITHSIJIA BHI.

IlepBas cxeMa B MyTH IIOMCKa HA3BIBAETCS TEKyIIel. DTa cxeMa OyOeT HMCIIOIb30BaThCS HE TOIBKO IIPH
TIOMCKEe, HO W IIPU CO3MaHUM 00BEKTOB — OHA OyHeT BKJII0YaTh TAOIUIIEl, CO3MaHHbBIE KOMaHOOMW CREATE
TABLE 6€3 yKa3aHus CXEeMEI.

Yrto6nl y3HATH TEKYIIUM THUI MOKUCKA, BEIIIOJIHUTE CJIEAYIOIIYIO KOMaH/Y:
SHOW search_path;
B xoH(uUrypanmuu no yMoiadaHuio OHa BO3BpalllaeT:

search_path

"Suser", public

[TepBrIlt 31€MEHT CCHIIAETCS Ha CXEMY C UMEHEM TEKYIIero II0/Ib30BaTensd. Ecu Takol cxeMEl He Cyllle-
CTBYET, CChIJIKA Ha HE€ UTHOPUPYeTCs. BTOPOi 37ieMeHT cchlylaeTcsl Ha cxemy public, KOTOpyio MEI yKe
BUOEJIN.

ITepBas cyuiecTByOIIas CXxeMa B IIyTH ITOMCKA TAaKKe CIUTAETCA CXeMOU 110 YMOJTYaHUIO OJIST HOBEIX 00b-
eKTOB. IMEHHO IT03TOMY II0 YMOTYaHUIO 0OBEKTH CcO3TaioTcsi B cxeMme public. [Tpu yKasaHWM HETIOJTHOM
CCBUIKY Ha 00BEKT B JIIOO0OM KOHTEKCTe (IIpu MoguduKanuy TabiIul, n3MeHeHUN OJaHHBIX U B 3aITPOCax)
cucTeMa IIPOCMAaTPUBAET HYyTh IIOMCKA, ITI0KA He HAWOET COOTBETCTBYIOMMK 00beKT. TakuM o6pa3om, B
KOHOUTYpaIUy 110 YMOJTYaHUIO HETIOJIHEIE UMEHAa MOT'YT OTHOCUTHCSI TOITBKO K 00BEKTaM B cxeMe public.
Yto6n! 70OABUTHL B IyTh HAIIy HOBYIO CXEMY, MBI BHITIOJTHSIEM:

SET search_path TO myschema,public;

(M=I omyckaeM KOMITIOHEHT $user, TaK Kak 37IeCh B HEM HeT HeoOxomumocTu.) Tereps MBI MokeM oOpa-
maThes K Tabnulle 6e3 yKa3aHUS CXEMHBI:

DROP TABLE mytable;

M Tak KakK myschema — IIEPBHIHA 3JIEMEHT B IIyTH, HOBBIE OOBEKTH OyOyT IO YMOJIYaHUIO CO3MABaThCS B
9TOU CxXeMe.

MEI MO2KEM TakK>Ke HalucCaTh:

SET search_path TO myschema;

Torma Mel GombIlle He CMOXKeM oOpalnaThcs K cxeMe public, He HammcaB moTHOe MMs O0LeKTa. EguH-
CTBEHHOE, YTO OTJINYaeT cxeMy public OT Opyrux, 3TO TO, YTO OHA CYIIECTBYET II0 YMOJYaHUIO, XOTSI eé
TaK e MOXHO YIaJlUTh.

B Pazpgemne 9.25 BB y3HaeTe, Kak €II€ MOKHO MaHUITyJIUPOBATE IMTyTEM MIOUCKA CXEM.

Kaxk u gmst uM€H Tabmull, IIyTh MOKMCKa aHAJIOTUYHO paboTaeT [y UMEH THUIIOB JaHHBLIX, UMEH (QYHKIIMHI
¥ UMEH omepaTopoB. MiMeHa THUMNOB HaHHBIX U QYHKIIMM MOXKHO 3alucaTh B IIOJTHOM BHIE TakK XKe, Kak
u uMeHa Tabnuin. Ecim ke BaM HYKHO HCIIOJIb30BaTh B BhIPAXKEHUM IIOJTHOE MMSI OIlepaTopa, AJis 3TOT0
€CThb CIeIHaJIbHBIA CIIOCO0 — BBI MOJI2KHBI HAIIMCATh:

OPERATOR (cxema.oneparop)

Takast 3anuch HeO6XO)II/IMa o1 n36exxaHusI CHHTaKCUYeCKOM HEOOHO3HA4YHOCTH. HpHMep TAKOI'O BEIPDA-
2KEeHUM:

SELECT 3 OPERATOR (pg_catalog.+) 4;
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Ha IIPAKTHUKE II0JIb30BATEJIN 9aCTO II0JIaral0oTCAd Ha IIYTh IIOMCKaA, YTOORI HE IIPUXOOUTIOCH ITNCATh TaKue
3aMBICJTIOBATHIE KOHCTPYKIIUH.

5.8.4. CxeMbl 1 npaBa

ITo ymon4aHUIO IIONIL30BaTe/Ib He MOXKeT oOpamaThcsa K 00beKTaM B UyzKUX cxeMax. YToObl M3MEeHUTh
9TO, BiIafeJiell CXeMHl JOJIXKeH AaTh [I0JIb30BaTesIlo IPaBo USAGE AJIs faHHOU CXeMbl. YTOOHI II0Ib30BaTe-
JIU MOTJIA KCIIOJIb30BaTh OOBEKTHl CXEMBI, MOXKET ITOHaA00MThCS Ha3HaUYUTh NOIOIHUTENIbHEIE [IpaBa Ha
YPOBHE OOBEKTOB.

[Tonp30BaTENIO TAaKXKe MOXKHO Pa3peIuTh CO3[4aBaTh OOBEKTH B CXeMe, He IMpUHAaAJexalei emy. s
9TOT0 eMy HYXKHO [aTh IIPaBO CREATE B TpeGyeMoi cxeMe. 3aMeThTe, UTO II0 YMOJTYAaHUIO BCE UMEIOT
mmpaBa CREATE M USAGE B cxeMe public. Brarogapsi 3ToMy Bce II0JIb30BaTEIM MOTYT IIOOKIIIOYATHCSI K
3aaHHOM 6a3e JaHHBIX U CO30ABATH OOBEKTHL B €€ cxeMe public. HEKOTOpPEIE I11a0I0HEl UCIIOIH30BAHMU ST
TPeOYIOT 3alPETUTH 3TO:

REVOKE CREATE ON SCHEMA public FROM PUBLIC;

(TTepBoe crmoBo «public» 0603HaYaeT CXeMy, a BTOpPOe O3HavaeT «KaXK OB 0JIh30BaTelNb». B mepBoM ciy-
Yae 3TO UAeHTU(GUKATOP, a BO BTOPOM — KJTI0OUEeBOe CJIOBO, II0O3TOMY OHU HAITMCAHBl B Pa3HOM PETUCTPE;
BCIIOMHUTE yKa3aHus us [logpasmena 4.1.1.)

5.8.5. CxeMa cMcTeMHOro Karanora

B momonHeHue K cxeMe public M cCXeMaM, CO3[aBaeMBIM MMOMb30BaTENISIMHU, JTI00as 6a3a JaHHBIX COOep-
KHUT CXeMy pg_catalog, B KOTOPOM HaXOOSTCS CUCTeMHBIEe TaOIUIIEI M BCe BCTPOEHHBIE THUIIHI JTaHHBIX,
(byHKIIMM 1 oIepaTopHL. pg_catalog (paKTUYECKH BCETHA SIBISETCS YacThIO ITyTH IMOKUCKa. Eciiu gaxe ata
cxeMa He goOaBjieHa B IIYTh SIBHO, OHA HESIBHO ITPOCMAaTPHUBAETCS 00 BCEX CXeM, YKa3aHHBIX B IIYTH. Tak
obecreunBaeTCs JOCTYITHOCTh BCTPOEHHBIX UMEH ITPHU JIFOOBIX yCI0BUSIX. OOHAKO BB MOXKETE SIBHBIM 00-
Pa30M IIOMECTUTh pg_catalog B KOHEI] IIYTH MOKMCKA, €CJIH BaM HYXKHO, YTOOBI II0JIb30BaTeJIbCKIEe UMEeHa
TIepPeonpenerisiii BCTPOEHHEBIE,

Tak Kak MMeHa CHCTEMHEBIX TAaOJINUIl HAaUMHAIOTCA C pg_, TAKMe MMEHA JIy4Ille He UCI0JIb30BaTh BO n30e-
XKaHue KOHQIUKTa UMEH, BO3MOXKHOTO TP MOSIBIEHUU B OyOyIIeM CUCTEMHOM TaOIULIEI C TEM KE MMe-
HeM, 9To 1 Bama. (C myTEM moucKa 1o YMOJTYAHUIO HETIOTHAS CChUTKA OYOeT BOCIPUHATA Kak oOpaleHne
K cucTeMHoM Tabnuiie.) CucteMHble TaOIUIE OyOyT U ganblie cCOoepkKaTh B UMEHU IIPUCTABKY pg_, TakK
4TO OHU He OymyT KOH(IMKTOBAThH C HEIIOJIHEIMU MMeHaMU I10J1b30BaTeIbCKUX TabJINI, eClIN II0JIh30Ba-
TEJIM CO CBOEM CTOPOHHI He OYIYT MCII0Ih30BaTh MPUCTABKY pg_.

5.8.6. LLIaG/s1OHbI UCNONb30OBaHUA

CxeMaM MOIKHO HaWTM MHOXKECTBO IIPUMeHeHuM. [[71s1 3aIUThl OT BIUSHUS HETOBEPEHHBIX II0JIb30BaTe-
JIe¥ Ha IOBEeJEeHMEe 3allPOCOB APYTUX HOJIb30BaTeNlel nmpenaraercsa wab10H 6@30nacH020 uUCno1b308a-
HUA cxeM, HO eC¥ 3TOT wabJioH He IpuUMeHsieTCs B 0a3e JaHHBIX, [I0JIb30BATENH, XKenatomue 6e3omac-
HO BBIIIOJIHATH B HEW 3aIIPOCH], JOJIKHEI OYOyT IPUHMUMATh 3al[UTHEIE MEPH B Ha4ajle KaXkaoro ceaHca.
B wacTHOCTH, OHM OOJIKHBI HAYWHATH KaXKIOHIM CEAaHC C IPUCBAWBAHUS IIYCTOT0 3HAUYEHUS IePEMEHHOU
search_path U KakuM-1160 ApyruM o6pa3oM yoansiTh U3 search_path CXeMBI, [OCTYIIHEIE OIS 3alIUCH
OOBIYHEIM I10JIb30BaTeNAM. C KoHUTrypanmel 1o yMoIdaHuio JIETKO Peannu3yIoTCs CIenyIonie MabIoHb
UCIIOJIb30BaHUS:

e OrpaHu4YuTb OOBIYHBIX IIOJIb30BATENEH TUYHBIMU cxeMaMu. I peanmnu3allii 3TOr0 MOOX0Ha BBIIIOI-
HUTE REVOKE CREATE ON SCHEMA public FROM PUBLIC M CO3TaiiTe IS KaXXOOr'o II0JIb30BaTEeJISA CXe-
My c ero uMeHeM. Kak Bl 3HaeTe, IyTh MOKUCKA 10 YMOJTYaHUIO HAYMHAETCA C UMEHHU Suser, BMe-
CTO KOTOPOTO IIOMICTABIIAETCS UMS II0JIb30BaTesd. TakuM 00pa3oM, ecliu ¥ BCeX II0Jib30BaTenel 6y-
OeT OTHAeNIbHAas cXeMa, OHU 10 yMOoadaHuio 6ynyT obpalaTthCsa K COOCTBEHHBIM cxeMaM. [TpuMeHsis
9TOT 11a6J10H B 0a3e, K KOTOPO# yKe MOTJIM MOOKJ/II0YaThCA HeOBEPEHHEIE IT0Ib30BaTe N, TPOBEPh-
Te, HeT Jiu B cxeMe public 06beKTOB C TaKUMU Ke UMEeHaMU, KaK Y 00beKTOB B CXEME pg_catalog.
IToT mabJioH ABIsIeTCS 1abI0HOM 6€30IIaCHOT0 UCIIONb30BaHUS CXEM, TOJILKO €CITM HUKaKOoM Heno-
BEPEHHEIH M0JIb30BATEJIL He SIBJISETCS BladelbileM 0a3kbl JaHHBIX M He UMeeT ITpaBa CREATEROLE. B
IIPOTHUBHOM CJIydae 6e30macHOe HCIIOIb30BaHUe CXeM HEBO3MOXKHO.
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* VpanuTts cxemy public u3 myTi moMcKa Mo yMOJTYaHUIO, U3MEHUB postgresgl .conf MIIM BHITIOTHUB
KOMaHOy ALTER ROLE ALL SET search_path = "S$user". Ilpu 3TOM BCe O-IIPEKHEMY CMOT'YT CO-
3maBaTh OOBEKTH B 00IIeH cxemMe, HO BHIOUPAThCS 3TH 00BEKTHI OYOYT TOJIBPKO MO IIOJTHOMY UMEHH,
co cxeMmoii. Torma Kak obparaTbCs K TabuilaM o MOJTHOMY UMEHH BIIOJIHE OOIIyCTHMO, 00palleHus
K GYHKIUSIM B 00IIel cxeMe BCE ke OynyT HeOe30maCHBIMU UIW HeHaOEeXKHBIMU. [I09TOMY eCliu BEI
co3maéTe QYHKIMY WX PACIINPEHUsa B cxeMe public, mpuMensiiiTe mepsBeid mabdnoH. Eciu ke HeT,
9TOT 1abJI0H, KaK U IIEePBBIH, 6€30IIaceH IIPHU YCJIOBUHU, YTO HUKAKOM HEeJOBEePEHHLIN I0JIb30BaTEb
He SBISIETCS BlagesblleM 0a3bl MaHHBIX ¥ HE UMEET ITpaBa CREATEROLE.

* CoxpaHUTH NTOBeJEeHNE 10 YMoI4yaHUl0. Bce monb3oBaTenu HessBHO o0paraiorcs K cxeMme public. Tem
caMbIM UMUTHUPYETCS CUTyallusi C IIOJIHBIM OTCYTCTBUEM CX€eM, 4YTO [I03BOJIIET OCYILIEeCTBUTH I1IaB-
HBIH nepexop u3 cpenkl 6e3 cxem. OOHAKO AAHHBIN MIabJIOH HU B KOEM CIIy4ae HeJIb3sl CYUTATh 0e3-
onnacHEIM. OH ITOOXOIUT, TOJIBKO eCNIU B 6a3e NaHHBIX UMeeTCsI BCero OfuH TN00 HeCKOIbKO NOBepPs-
IOIUX OPyT OPYyTy OJIb30BaTeNeu.

ITpu mo6oM Togxofe, yCTaHABIMBASI COBMECTHO UCTIOTb3yeMbIe TTPUJIOKEHMST (TaOIUIIEl, KOTOPHIE HYKHEI
BCEM, IOTIOJTHUTENbHBIE QYHKITUY CTOPOHHUX Pa3pabOTYMKOB U T. [i.), TOMEIauTe UX B OTAETbHBIE CXEMHI.
He 3abymbTe maTh OPYruM TOJIE30BATENSIM IpaBa AJs AOCTyMHa K 3TUM cxemaM. Torma Mmob30BaTeu
CMOTYT 00paIaThCs K 9TUM AOTIOJTHUTETLHEIM 00B€KTaM MO TTOJTHOMY UMEHHU UJIU TIPU JKeTaHuu f00aBsT
9TH CXEMBI B CBOM IIyTH TTOUCKA.

5.8.7. NepeHOCUMOCTb

Craumapt SQL He mommepzKuBaeT oOpallleHHe B OOHOM CXeMe K Pa3HBIM 00LeKTaM, MPuHaIIeKalluM
Pa3HBIM ITOIB30BaTeNsIM. bosee Toro, B psane peanusanuii CYB]] Henb3si co3gaBaTh CXEMEI C UMEHEM, OT-
JIMYHBIM OT UMeHU Binamenbia. Ha mpaktuke, B CYB]l, peanu3yiomux TOIBKO 60a30ByI0 HOOOEPKKY CXEM
COTJIaCHO CTAaHOAPTy, KOHIEIIIUH IT0JIb30BaTeJIsI U CXeMBl O4eHb 0/1u3Ku. TaKuM 00pa30M, MHOTHE II0JIb-
30BaATEJIN I10JIaraloT, 94TO IIOJITHOE UM Ha CaMOM [ejie 06pa3yeTC${ KakK mMg _DONL30BaTend.HMd TaOMHIEL
W umenHo Tak 6ymeT BecTu cebst PostgreSQL, eciu BBl CO3HaguTe CXEMEI [JISI KazKOOT'0 MOJIh30BaTENIS.

B cranpgapTte SQL HeT u TOHATUSA CXEMEI public. I MaKCUMaJIbHOTO COOTBETCTBUS CTaHOAPTY UCIOJIb-
30BaTh CXeMy public He clefyer.

Koneuto, ects CYB]I, B KOTOPHIX BOOOIIIE HE Pean30BaHbl CXeMbI UJTH MTPOCTPAHCTBA UMEH TTOAIePKUBa-
10T (BO3MOXKHO, C OTPaHUYEHUAMM) oOpallleHusT K OpyruM Oa3aM AaHHBIX. Eciu Bam moTpebyeTtcs pabo-
TaTh C 9TUMHU CUCTEMAaMHU, MAaKCUMaJIbHOM TEPEHOCUMOCTH BB IOCTUTHETE, BOOOIIIE HE UCTIOTb3Y ST CXEMEL.

5.9. HacnepoBaHue

PostgreSQL peanu3syeT HaciemoBaHHE TAOIHUI], YTO MOXKET OBITh ITOJIE3HO MOJIsI IIPOEKTUPOBIIUKOB 0a3
mauHHbX. (CTanmapT SQL:1999 u 6ojiee mo3mHKWE BEPCHUHU ONPEenesITiOT BO3MOXHOCTE HAaCIeOOBaHUS TH-
II0OB, HO 9TO BO MHOTOM OTJIMYAETCs OT TOT'O, YTO OIIMCAHO 3[eCh.)

[aBaiiTe HAYHEM CO CJIEAYIOLIETO IIPpUMepa: MPEONoJIOKNM, YTO MBI CO30aéM MOMeIb JaHHKEIX OJIS TOPO-
IOB. B KaKOoOM IITaTe eCTh MHOZKECTBO I'OPOI0B, HO JIHIIIL OJHA CTOJIHIIa. MBI XOTUM UMETH BO3MOXKHOCTH
OBICTPO TOJTy4YaTh TOPOO-CTOIUITY OJIS JII0OO0TO IIITaTa. 9TO MOXKHO CHejlaTh, CO3MaB ABE TAOIUIILI: OOHY
IJIsSI CTOJIMII IITATOB, a OPYTYIO OJIS TOPOIOB, He ABIISIONIUXCS cTouiiaMu. OOTHAKO YTO gejlaTh, €CIM HaM
HYXKHO IIONYyYHTh MHGOPMAIIUIO O JI000M ropomde, Oyobk TO CTOJNHIIA IIITaTa WiIX HeT? B pelnmeHun 3TOM
mpo6IeMBl MOXKET ITOMOYb HacCJIeoBaHue. MbI onpeeuM TabIuIly capitals KaK HaCJleOHUKA cities:

CREATE TABLE cities (

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

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

B aToMm cnyuae Tabnulla capitals Hacsedyem BCe CTOJIOLBI CBOEH POOUTENIBCKOM TabnMulibl, cities. CTO-
JIAITEI IITATOB TaKXKe UMEIOT NOIMOIHUTEIbHEIA CTOI0eI] state, B KOTOPOM OyoeT yKa3aH IITar.

B PostgreSQL Tabnuila MOXeT HacIeqoBaThCSA OT HYJIS UIU HECKOJIBKUX OAPYTUX TaOIIUII, a 3alPOCH MOTYT
BBIOMPATh BCE CTPOKU POOUTEINILCKON TaGIUITLI UITH BCE CTPOKH POOUTETBECKOM M BCEX HOUYEPHUX TaOIHII.
Ilo yMonm4aHMIO IPUHAT TOCJIENHUM BapuaHT. Hammpumep, cjaedyloIui 3alpoc HalgET Ha3BaHUS BCEX
TOPOMIOB, BKJII0Yasi CTOJIMIIEI IIITATOB, PACIIOJIOKeHHBIX BhIlIe 500 ¢pyToB:

SELECT name, elevation
FROM cities
WHERE elevation > 500;

It maHHBIX U3 BBemeHus (cM. Pa3nen 2.1) OoH BBIOACT:

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

A cnepyromiuit 3arrpoc HaXOOUT BCE TOPOAa, KOTOPhIe He SIBIISIOTCS CTONMUIIAMMU IIITATOB, HO TaKXKe HaXo-
OsiTCsl Ha BeIicoTe BhIie 500 pyToB:

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

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

3mech KIII0YEBOE CII0BO ONLY yKa3hIBA€T, UTO 3aIpPOC AOJIKEH MPUMEHSTHCS TOJTBKO K Tabmule cities,
HO He K TabnuIilaM, pacllooXKeHHBIM HUXKe cities B MepapXuM HacliegoBaHUs. MHOTHE OIIepaToOpkl, KO-
TOPBIE MBI y2Ke 00Cymuiiu, — SELECT, UPDATE M DELETE — IOIAEPXHUBAIOT KITI0YEBOE CIIOBO ONLY.

BrI Takke MoxKeTe mMoOaBUTh IIOCJIe UMEHU TalJuILEl *, YTOOBI IBHO YKa3aTh, YTO AOJIXKHEI BKIIIOYAThHCSA
U modepHUe TalJIUIIbL:

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

Ykas3eBaTh * He 00s13aTEIbHO, TaK KaK Tellephb 3TO MOBeeHNe BCeraa Ioapa3yMeBaeTC s 10 YMOITYaHUIO.
OpHako Takas 3allliCh BCE elé IMOoaIepKUBaeTCsa OJIS COBMECTUMOCTH CO CTAapPBIMKH BEPCHUSIMH, TIe II0Be-
IeHHe II0 YMOJTYaHUIO MOTJIO ObITh U3MEHEHO.

B HEKOTOPHIX CUTyaIusIX ObIBaeT HEOOXOOUMO Y3HATh, U3 KaKOU TaOIUIlkl BbIOpaHa KOHKpPEeTHAas CTPOKa.
II71sT 3TOTO BBl MOXKETE BOCIIOJIL30BATLCSI CUCTEMHBIM CTOJIOIIOM tableoid, IPUCYTCTBYIOIIMM B KaXKIOMH
Tabnuie:

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

9TOT 3aIllPpOC BHIOACT:

tableoid | name | elevation

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

(Ecnu BHI IOTIBEITAETECH BHITIOITHUTD €T0 ¥ ce0s1, CKOpee BCero BeI mojiyuuTe npyrue 3Hadenusi OID.) Cob-
CTBEHHO UMeHa TabIuIl BEI MOXKETe TOJIyYUTh, 00PaTUBIINCE K pg_class:

SELECT p.relname, c.name, c.elevation
FROM cities ¢, pg_class p
WHERE c.elevation > 500 AND c.tableoid = p.oid;

B pe3yJibTaTe BHI IIOJIYYUTE:

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

cities | Mariposa | 1953

capitals | Madison | 845

ToT ke 3¢pGeKT MOKHO HOJIYYUTh OAPYTHUM CIOCOO0M, UCIIONb3ys albTEePHATUBHLIN THUI regclass; IPH
9ToM OID TaGIUIIEl BHIBOOUTCS B CHMBOJILHOM BUIIE:

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

MexaHH3M HacJIeTOBaHUS He CIIOCOOEeH aBTOMaTUYECKH pacOpenensaTh JaHHble KOMaHO INSERT UK COPY
mo TabnuIaM B nepapxXuy HaclaegoBaHus. [I09TOMy B HallleM IPUMEPE 3TOT OIIepaTop INSERT HE BBIIIOJ-
HUTCS:

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

MEI MOTJIM HafesAThCS Ha TO, YTO JaHHBbIE KaKUM-TO 06p8.30M IIormagyT B TaGHI/IHy capitals, HO 9TOI'O He
IIPOUCXOOUT: INSERT BCerga BCTaBJIsI€T JaHHBIE HEIIOCPEOCTBEHHO B YKAa3aHHYIO Ta6_TII/II_Iy. B HEKOTOPKBIX
ClIy4dyasax HOGaBHHeMLIe OaHHBIE MO2KHO II€PEeHAaIIPaBJIATh, UCIIOJIBE3YA IIPaBHJIA (cmM. FnaBy 40). OgHako B
HalmeM CJIy49ae 3TO He IIOMO2KET, TaK KdK Ta6HI/IHa cities HE COOEPXKHUT CTOJ'IGI.Ia state U KOMaHOa GYJIGT
OTBEPIrHyTa OO IIPDUMEHEHUA IIPaBHJIA.

[ouepHue TabIUIEI aBTOMATUUYECKU HACJIENYIOT OT POOAUTETbCKOM TabIUIIEI OTpaHUYEeHUS-IPOBEPKU U
orpanundenusa NOT NULL (ecnu TONBKO OJIT HUX He 3afaHO IBHO NO INHERIT). Bce ocTanbHEBEIE OTpaHU-
4yeHUs (YHUKaJIbHOCTH, IIEPBUYHEBIN KJIIOY U BHEIIHWE KJII0UM) He HacJIeOylTC .

Tabnuila MOXKeT HacJeOoBaThCA OT HECKOJIBKUX POOUTENILCKUX TaOIUIl, B 3TOM cjiydae oHa OymeT o0b-
eOuHSTH B ce0e Bce CTONOIILI 3TUX TAOIUII, a TaK¥Ke CTOJIOITH, OITMCaHHEIE HEIIOCPENCTBEHHO B €€ oIIpe-
menenuu. Eciu B onipefesieHUsIX POOUTENIbCKUX M ToYepHeM TabIuI] BCTPETATCS CTOJIOIBI C OOHUM UMe-
HeM, 5TU CTONOIE OyAyT «00beqUHEeHb», TaK YTO B JouepHel Tabnuie oKaXeTcs TOJIBKO OOUH cTober.
Yrto6nl TakOe 00beIUHEHNE OBIJI0O BO3MOKHO, CTOJIOIEI MOJI?KHEL MMETh OJUHAKOBRIM THUII TaHHBIX, B IIPO-
TUBHOM CJIy4ae nmpou3oiger omubka. HacnegyeMeie orpaHnYeHusA-mpoBepku u orpannderuss NOT NULL
00beuHAIOTCA MOOOo0HBIM o6pa3oM. Tak, HanpuMep, 06beqUHAEMEBIN CcTOJOel] mony4duT cBoicTBO NOT
NULL, ecnu Kakoe-nmu60 13 IMOPOKOaAINUX ero onpenenenuit uMmeet cBoiictBo NOT NULL. Orpanuye-
HUS-TPOBEPKU 00bEOQUHSIOTCS, €CJIM OHM UMEIOT OJMHAKOBhEIE UMEeHA; HO €CJIU UX YCJIOBUS Pa3JIMdyaloTCs,
MTPOUCXOOUT oITnbKa.

OTHoIleHNe HaclemoBaHUs MeXnay TabnunaMu 0OBIYHO YCTaHABIUBAETCS IIPU CO3MaHUU NoYepHel Tab-
JIVIIBI C UCIIOJIb30BaHUEM IIPeAJIoKeHUsa INHERITS onepaTopa CREATE TABLE. [Ipyro# crioco6 mo6aBuTh
TakKoe OTHOIIIeHUe A1 TabIuIlsl, OIpefesIEHHON TOAX0nAIINM 00pa3oM, — MCIIO/Ib30BaTh INHERIT C OIle-
paTtopoMm ALTER TABLE. [I5ia aToro Oynylilas mo4epHsa Tabnulla JoIKHa yKe BKIII0OYaTh Te Ke CTOJIOITH
(c coBnagaromUMu UMeHaMU U TUIIaMM), YTO ¥ POOUTesIbCKas Tabnuna. TakKe oHa OOJI’KHa BKJIIOUATh
aHAJIOTUYHEIE OTPaHUYEHUSI-IPOBEPKU (C TEMU XKe MMeHaMU U BEIpaKeHUSIMU). Y IaluTh OTHOLIEHUE Ha-
CJIeIOBAHUS MOXKHO C IIOMOIIBIO YKa3aHUs NO INHERIT omeparopa ALTER TABLE. [JmHamMudeckoe nobas-
JIEHVE U yOaJjleHue OTHOIIEHNY HacIeq0BaHMs MOXKET OBITh II0JIE3HO IPU pPean3alliy CEKINOHUPOBAHUA
tabnuil (cM. Pasmen 5.10).
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s co3manus TaGIUIBI, KOTOpas 3aTeM MOXKeT CTaThb HAaCIeTHUKOM OPYTroM, yooOHO BOCIIOIE30BAThLCS
IpemioXkeHueM LIKE olepaTopa CREATE TABLE. Takas KOMaH{a CO30aCT HOBYIO TaOIHIly C TEMHU XKe
cTON0IIaMH, YTO MMEIOTCS B UCXOOHOM. EC/MuM B MCXOOHOM TaGIIHITHI OIIPeeleHbl OrPaHudYeHusT CHECK,
DI CO37aHUus MOJTHOCTHI0 COBMECTUMOM TaOIUITEI UX TOXKE HY2KHO CKOIMPOBATh, ¥ 3TO MOXKHO CHENaTh,
Io0aBUB K MPEII0KEHNI0 LIKE mapaMeTp INCLUDING CONSTRAINTS.

PopuTenbCcKyio TabIuIly HENIb3S YOAIUTD, II0OKA CYIIIeCTBYIOT YHACJIeIOBaHHBIE OT He€. [Ipu 9TOM B o4Yep-
HUX TaOIUIlaX HENb3s YOAIATh WX MOOU(PUIIMPOBATL CTONOIIB HJTH OTPAaHNYEHUSI-TIPOBEPKHU, YHACIIEIO-
BaHHHBIE OT POAUTENbCKUX Tabmuil. Eciiu BBl XOTUTE yHOAIUTh TaOJIMIy BMECTE CO BCEMH €€ MOTOMKaMHy,
9TO JIETKO CIeaTh, [o0aBUB B KOMaHIY yOaJIeHUS POOUTEILCKOM TabIuIlkl TapaMeTp CASCADE (cM. Pas-
men 5.13).

ITpu U3MeHeHUIX ONpeneIeHuH 1 orpaHudYeHui cTonooB KoMmaHma ALTER TABLE pacOopocTpaHsaeT 9TH
U3MEeHEHWs BHU3 B mepapxuu HacjaemoBaHus. OOHAKO yOalIuThb CTOJIOIE, YHACIEMOBaHHBIE TOYEPHUMHU
TabIuIIaMu, MOXKHO TOJIPKO C IIOMOIIIBIO ITapaMeTpa CASCADE. [Ipu co3maHuWM OTHOIIEHWN HaclegoBa-
HUS KOMaHOa ALTER TABLE ClIegyeT TeM XKe mpaBuiiaM 00beguHEeHUS OyOIUPYIOIINXCS CTOJIOIIOB, YTO
U CREATE TABLE.

B 3ampocax ¢ HacimegyeMbIMHU TabIUIlaMy TPOBEPKa IIPpaB AOCTYIIA BEITIOTHSIETCS TOIBKO B POIUTETbCKOM
tabnuie. Tak, HanpuMep, Halu4dne pa3pelieHns UPDATE OJIA TaOIUIE cities mMOgpa3yMeBaeT IpaBo Ha
M3MeHEeHHe CTPOK U B TabuIle capitals, KOTHa 9TO U3MEHEHHEe OCYIIeCTBASIEeTCS depe3 cities. Tem
CaMBIM IIOAIEePKUBAETCSI BUOUMOCTE TOT'O, YTO MaHHBIE HAaXOOATCS (TaKXkKe) B pOOUTEILCKOH Tabmuile. Ho
M3MEHUTh NaHHbIE HETIOCPEICTBEHHO B TAOMHUIlEe capitals HeJb3s 0€3 MOMOIHUTEILHOTO Pa3perleHus.
10 IIPaBUJIO UMEET OBa UCKIIIOYEHUNUsSA — KOMaHbI TRUNCATE U LOCK TABLE, IIPH BBIIIOJIHEHMU KOTOPHIX
BCeTrma IIPOBEPSIOTCS pal3pellleHus U O JoUYepHux Tabmull (ToO ecTh mpsiMoe oOparlieHue K TabnunaM u
KOCBEHHOE€, Yepe3 POOUTENIbCKYI0, 00pabaThIBalOTCS OOUHAKOBO).

IMomo6HEIM 00pa30M, HOJTUTHUKH 3AIUTH Ha YPOBHE CTPOK (cM. Pasmesn 5.7) O pOOUTENbCKOM TaOIHUITh
MIPUMEHSIOTCS K CTPOKaM, IIOJIydaeMbIM U3 OOYepPHUX TaOJIHIl ITPX BEIIIOTHEHWH 3aIIpoca C HaclleIoBaHU-
eM. [ToTUTHKY Ke JoYepHUX TabIIHI], eClIM OHU OHpedesieHbl, JeHCTBYIOT TOIBKO KOrha TaKue TaOIHITh
SIBHO 3a[eHCTBYIOTCS B 3aIlIpOCe; B 3TOM CjIydae BCe IIOJIMTHUKY, CBSI3aHHBIE C POOUTEILCKUMU Tabuila-
MU, UTHOPUPYIOTCS.

CroponHue Tabmuirsl (cM. Pazges 5.11) MOTYT Tak»kKe BXOOAUTH B MePapPXUI0 HaClIeqOBaHUsI KaK POIUTETb-
CKUe WU floyepHue TabIuIlkl, TakK XKe, Kak 1 00bI4HbIe. ECliu B mepapXxuio HacIeqOBaHMUs BXOJUT CTOPOH-
Hss TabJulila, BCe Ooepalunu, He NoaaepKuBaeMble e, He OyayT IOAmePKUBAThCS HepapXuel B I1eJIOM.

5.9.1. OrpaHunyeHus

3ameThTe, 4TO He Bce SQL-KoMaHOL MOTYT paboTaTh C HepapXusiMH HacjemoBaHus. KoMaHObI, BEITIOJ-
HSIOIIKMEe BHIOOPKY HaHHBIX, U3MEHEeHNE JaHHBIX WX MOOU(UKAIIUIO CXeMbI (HalrpuMep SELECT, UPDATE,
DELETE, OONBINTMHCTBO BAPUAHTOB ALTER TABLE, HO He INSERT M ALTER TABLE ... RENAME), OOBLIYHO
10 yMOT4aHuI0 00pabaThIBAIOT AJaHHBIE MOYEPHUX TA0JIUIl U MOTYT UCK/II0YATh UX, €CJIU MTOAAEePKUBAIOT
yKasaHue ONLY. KomaHaw! [st o6CnyKMBaHUS ¥ HACTPOMKM 0a3bl JaHHBIX (HAlTpuMep REINDEX U VACUUM)
00BIYHO PaboTalOT TONBKO C OTHENTLHEIMU (pU3nyecKUMHU TabIUIlaMy U He MOAOePKUBal0T PEKYPCUBHYIO
00paboTKy OTHOIIeHUM HacnegoBaHus. COOTBETCTBYIOIIEee MTOBedeHNe KaXKI0lM KOMaHIObl OIIMCAHO B €€
crupasBke (Komannosr SQL).

Bo3MOXKHOCTH HacjemoBaHUsS CEPLE3HO OTPAHUYEHHI TEM, YTO MHOEKCH (BKIIOYas OrpPaHUYEHUS YHU-
KaJIbHOCTH) ¥ OTPAHNYEHUS BHEIIHUX KITIOYEH OTHOCSTCS TOIBKO K OTHEIbHEIM TabIuIlaM, HO He K UX I10-
TOMKaM. DTO KacaeTcs 00erX CTOPOH OTPaHNYEeHUH BHEITHUX KiTouel. TakumM 00pa3oM, IPUMEHHUTEIBHO
K HallleMy IPUMEPY:

* Ecnu MBI 0OBSIBUM cities.name C OTPaHUYEHWEM UNIQUE UM PRIMARY KEY, 9TO He moMemiaeT moba-
BUTH B TAOIUIY capitals CTPOKM C HA3BaHUSIMU TOPOOOB, YKE CYIIECTBYIOIINMY B TaOIUIlE cities.
U stu gy6nupyomuecs CTPOKH 10 YMOIYaHUI0 OyAoyT BEIBOOUTLCS B pe3ybTaTe 3allPOCOB K cities.
Ha pemne Tabnuila capitals 0 YMOJYaHMIO BO0OIIe He OyIeT comepKaTh OrpaHUudYeHne YHUKAJIBHO-
CTH, TaK 4YTO B Hen MOT'YT OKa3aTbCsA HECKOJIBKO CTPOK C OOJHHUM Ha3BaHUEM. XOTS BBl MOKETe ;£:06a-
BUTH B capitals COOTBETCTBYIOIleE OTPAaHUYEHUE, HO 3TO HE MMPEAOTBPATUT OyOIUPOBaHUE TPU 00h-
eOUHEeHUHU C cities.
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* TlogoOHBIM 0OPa30M, €CITH MBI YKazKeM, YTO cities.name CChIJIaeTCs (REFERENCES) Ha KaKyl-TO APY-
T'yIo TabmuIly, 3TO OTpaHuYeHre He OyIeT aBTOMaTUYEeCKH PAaCIpPOCTPaHEeHOo Ha capitals. B aToM
cllydae pelleHreM MOXKET CTaTh ABHOe moOaBIeHUEe TAaKOT0 Ke OTPAaHMYEHUsT REFERENCES B TaOIuIy
capitals.

* Ecnu BH cOestaeTe, 4TOOBI CTONIOEI] npyroﬁ TaOIUIILI CCHIIATICS Ha cities (name), B 9TOM CTOJOIIE
MOZXKHO 6y,]1'eT YKa3bIBaTh TOJIBKO Ha3BaHUA I'OPOOOB, HO HE CTOJIMII. B sTom CJIy4dae XOopouiero peiie-
HU HET.

HeKOTOpaH (l)y'HKLII/IOHaJ'IBHOCTB, He pea/iIn30BaHHasA OJId I/IepapXI/II;I HacCliegoBaHUud, peaJIn30BaHa OJId Oe-
KJIaPaTUBHOI'O CEKIIMOHNPDOBAHUA. HOSTOMY 00s513aTeJIbHO B3BEChTE BCE 3a U IIPOTUB, IIpeXne 4eM IIpu-
MEHATH B CBOUX IIPUJIOZKEHHNAX CEKINOHMPOBAHKUE C UCIIOJIb30BaHHWEM yCTapPEeBIIEro HaCjiegoBaHUA.

5.10. CeKumoHMpoBaHue Tabnuy,

PostgreSQL nommep>kuBaeT IIPOCTOE CEKIMOHUpPOBaHUe Tabnull. B 3ToM pa3mesie omuckIBaeTCs, KakK U
moyemy OBIBAET MOJIE3HO IPUMEHSATH CEKIIMOHMPOBAHUE IIPU IPOEKTUPOBAHUU 0a3 JaHHBIX.

5.10.1. O630p

CeKIMoHNPOBaHNEeM TaHHEIX Ha3kIBaeTC pa3bueHne OqHOM O0JIBIITON TOTHYECKOM TaOIuITL Ha HECKOJIIh-
KO MeHBbIINX QU3NYEeCKUX ceKiuii. CeKIIMOHNPOBaHNEe MOXKET ITPUHECTH CJIEAYIOIIYIO MOJb3Y:

* B ompemenéHHBIX CUTYyaIlUSIX OHO KapAWHAIbHO YBeIUYUBAET OBICTPOAENCTBHE, 0COOEHHO KOoTma
BO0JIBIIION MTPOLIEHT YaCTO 3aIIPallliBa€MBIX CTPOK TAOIUIIBI OTHOCUTCS K OTHOM WJIM JIMIIH HECKOJIb-
KUM cekiusM. CeKIIMOHUPOBaHWEe MOXKET ChHIIPaTh POJIb BEAYIIUX CTONOIIOB B MHIEKCAX, YTO II03BO-
JIUT YMEHBIIIUTh Pa3Mep MHIOEKCa U YBEITUYUT BEPOSITHOCTh HaX0XKIeHUsT Hanboee BOCTPeOOBaHHBIX
qacTed MHOEKCOB B IaMSTH.

e Korma B BLIOOPKE MJIM U3MEHEHUHU JAHHBIX 3afielicTBOBaHa 0O0JIbIIas YaCTh OMHOM CEKITUU, TIOCTIEeO-
BaTeJIbHOEe CKaHMPOBaHUE 3TOM CEeKIMU MOXKET BHIIOIHATLCS Iopa3fo ORICTpee, YeM ClIy4alHBIN [0-
CTYII 110 MHMAEKCY K IHaHHEIM, pa30pocaHHLIM 110 Bcell Tabnule.

* MaccoByio 3arpy3Ky ¥ yaajieHue TaHHBIX MOXKHO OCYIIEeCTBIISATh, MOOABISIS U YA CEKIIUHU, eC-
JIH 3TO OBIJIO NPEOyCMOTPEHO HIPU MPOEKTUPOBAaHUN CEeKITMOHUPOBAHHEIX Tabmuil. Omeparusa ALTER
TABLE DETACH PARTITION WX yOaJieHHe OTHeIbHON CEeKITUH C ITIOMOIILI0 KOMaHObl DROP TABLE BHI-
IIOJIHAIOTCSI TOPa3mo OLICTpee, YeM MaccoBasi 00padoTKa. ITH KOMaHIBEl TaK¥XKe IMOTHOCTHIO MCKITIO-
YaloT HaKJIagHbI€ PaCXOdbl, CBsA3aHHBIE C BEIIIOJIHEHUEM VACUUM 110ocCJie DELETE.

* Penko HUCIIOJIbE3YyEMEI€ NaHHBIE€ MO2KHO IIEPEHECTHU Ha Oornee memiéBbie U MeOJIeHHBIE HOCUTEIIH.

Bcé€ 310 0OBIYHO ITOIE3HO TOMBKO ISl OoueHb Oombinux Tabmnui. Kakue MMEeHHO TaONUITEI BHIUTPAIOT OT
CEeKIIMOHUPOBAHUS, 3aBUCUT OT KOHKPETHOT'O IPUJIOKEHUSI, XOTS, KaK IIPaBUII0, 3TO CIEOyeT IMPUMEHSITh
st TabmuIl, pa3Mep KOTOPHIX IpeBkiliaeT 06beéM O3Y cepepa.

PostgreSQL npepnaraeT nogoepKKy CIEOYIOIINX BUOOB CEKIIMOHUPOBaHUSA:
CeKIIMOHMPOBaHMe I10 Aralla3oHaM

Tabnuila CEeKIMOHUPYETCS TI0 «OHUarna30HaM», OMPEAeIEHHBIM TI0 KITI0YEeBOMY CTONOIy MTM Habopy
CTOJIOITOB, U He IIepeceKaIIuMCcs OPYyr ¢ apyroM. Hampumep, MOXKHO CEKIIMOHHPOBATL MaHHBIE IO
OWala30HaM OaT WM 10 OHalla30HaM UOeHTU(PHUKATOPOB OIpeneléHHEIX OM3HEeC-00heKTOB.

CeKHI/IOHI/IpOBaHI/Ie II0 CIIMCKY

Tabmnuiia CEKIIUOHUPYETCsA C IIOMOIIBIO CIIMCKA, ABHO YKA3bIBAIOIIIETr0, KaKKWe 3Ha4YeHUs KIJII04Ya OOJIXK-
HBI OTHOCHUTBCS K KaXKI0H CEeKITUU.

Ecnu BalllieMy ITPHUJIOZKEHUIO Tpe6y'IOTC${ aopyrue @)OpMBI CEeKIIMOHNPOBAHUSA, MOXKHO TaKXKe HpI/I6€‘1"HYTL
K aJIbTEPHATHUBHBIM peain3allisiM, C HCIIOJIb30OBaHMEM HacCJieJOBaHUA KU HpeJI[CTaBJ'IeHI/Iﬁ C UNION ALL.
Takue mogxonnl galoT TI/I6KOCTI>, HO Heé JalOT TaKOI'O BEIMI'PHIIIA B IIPOM3BOOUTENIEHOCTH, KaK BCTPOEHHOE
OeKlapaTHuBHOE CEKIIMOHHNPOBaHHE.
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5.10.2. lleknapaTUuBHOe CeKLUOHUpPOBaHUue

PostgreSQL mpemocTaBisieT BO3MOXKHOCTh yKa3aTh, KakK pa30uTh TabJully Ha YaCTH, Ha3blIBAEMEIE CEK-
nusaMu. Pa3genéHHas TaKUM CIIoco00M Tabinila Ha3kIBAaeTCSA CeKUUOHUPOoBAHHOU mabauueti. YKa3aHue
CEKIIMOHUPOBAHUS COCTOUT U3 OIPEeeIeHnusT Memodd CeKuUOHUPOBAHUSA U CIIUCKa CTOJIOIIOB UIIX BHIpa-
KEHUU, KOTOphIe OYOyT COCTAaBJIATh K/AH0UY PA30UeHUs.

Bce cTpoku, BCTaBisieMble B CEKIIMOHUPOBAHHYIO TaOIUIly, OyOyT pacupenensaThCs 0 CeKUUsAM B 3aBHU-
CHMMOCTH OT 3HAa4YEeHUS KiIoda pas3bueHusi. Kaxkmas ceKuus COOepzKUT MOOAMHOXKECTBO JaHHBIX, OTPDaHU-
YeHHOEe 2PAHUUAMU cekyuu. B HacToslnee BpeMsi B Ka4eCTBE METONOB CEKITMOHUPOBAHMS ITOANePKUBa-
eTcs pa3bueHune Mo OUara30HaM M IO CIIMCKaM, Koraa KaXko¥M CeKIMKY Ha3HavaeTCs OUala30H KIIYen
WJIM CIIMCOK KITIOYEel, COOTBETCTBEHHO.

CaMu CeKIMYM MOTYT IPEeNCTaBIsATh COO0M CEeKITMOHUPYyeMble TaOmuIlsl, 61arogapsi IPUMEHEeHHI0 TakK Ha-
3BIBAEMOTO 8/10CEHHO020 CeKUUOHUPOBAHUs. B ceKIusax MOTyT OHITH OIIpefesieHbl CBOM MHIOEKCHI, Orpa-
HUYEHUS U 3HaYEeHUS I10 YMOJTYaHUIO, OTIIUYHBIE OT OPYTUX ceKini. MHOeKCH OOIKHEI CO3[IaBaThCs OIS
KaXOou CeKIuHu He3aBUCHMO. [TogpoOHee 0 CEeKIIMOHMPOBAHHLIX TaOIHUIIaX M CEKIIMSIX PAacCKa3bIBaeTCs
B onucanuu CREATE TABLE.

[Ipeo6pa3oBaTh O0OLIYHYIO TAOIUIy B CEKIIMOHUPOBAHHYIO U Ha0060pOoT Henb3ss. OQHAKO B CEKLUOHUPO-
BaHHYIO TaOIUIy MOXKHO HOOABUTh B KQUECTBE CEKIMU OOBIYHYIO WM CEKIIMOHUPOBAHHYIO TaOIUITy C
OAHHBIMY, @ TAKXKEe MOXKHO YOATUTh CEKITHUIO U3 CEKIIMOHUPOBAHHOM TaOIMIIEI ¥ TPEBPATUTD €€ B OTHEb-
HyI0 Tabnuiy; oopaTtutech K omucanuio ALTER TABLE, uTo6®l y3HaTh OOMNbINEe O IMOAKOMaHOax ATTACH
PARTITION ¥ DETACH PARTITION.

3a KynucaMu OTHEebHBIE CEKIIMU CBS3BIBAIOTCS C CEKIMOHMPYEMOM TabJuilel cpemcTBaMHU HaclengoBa-
HUS; OMHAKO C CEKIIMOHUPOBAHHLIMY Ta0IMIIaMU U CEKIUSIMU HENb3s MOJIHOLIEHHO MCIOJIh30BaTh (PyHK-
IMOHAJIPHOCTh HaCJIEJIOBAaHHUS, pacCMaTPUBAaeMyIO B IIpedsIayIleM pa3mene. Hampumep, cekuust He MoO-
KEeT UMEeTh HUKAaKUX OPYTUX POOUTENEH, KpOMe CEKIITMOHUPOBAHHOM TabJIMIIE], K KOTOPOM OHA IIPHUCOEIN-
HeHa, TaK e KaK 00blYyHas Tabmuila He MOXKeT HacJIedOBaThCsS OT CeKITMOHUPOBAHHOMN TAaOIUIIEI, YTOORI
TIOC/IeAHSsI CTajla e€ POOuTeneM. OTO 3HAYUT, YTO CEKIIMOHMPOBAHHEIE TAOIUIILI M CEKIIMHU HE Y9aCTBY-
IOT B HACJIeJOBAaHUU HAPSAOy ¢ OOBIYHBIMY TabnurnaMu. TakK KaK mepapxus HacJIeJOBaHUS, BKITIOUAIOIIast
CEKIIMOHUPOBAHHYIO TaOIUIly B €€ CEeKLIMK, OCTAETCS Hepapxrued HacleqoBaHus, Ha He€ paclpoCTpaHs-
I0TCSI BCe OOBIYHBIE MpPaBUila HAaCIeOOBaHUsI, OMHCAHHBEIe B Pasmern 5.9 ¢ HEKOTOPEIMU HCKIIOUEHHUSIMH,
a UMEHHO:

* OrpaHuYeHUs CHECK BMeCTe C NOT NULL, OIpefeJIEHHEE B CEKIIMOHUPOBAHHOM TabiuIle, Bcerga Ha-
CIIEOYIOTCS BCeMU e€ ceKIusMu. OrpaHUYeHus CHECK C XapaKTEepPUCTUKOMN NO INHERIT B CEKLIMOHHU-
POBaHHEBIX TabIMUIlaX CO3MaBaTh HEJIb3S.

* Hcnonp30BaHKE YKa3aHUS ONLY IIpu nobaBiIeHNN U yOaJleHUU OTPaHUYeHUs TOIBKO B CEKINO-
HUPOBAHHOU TabJulle IOAmePKUBAETCS JIUITb KOT'a B Hel HeT ceKuuii. Ecimu cekiuu CyIecTBYIOT,
IIPHU ITOTBITKE UCI0JIb30BaHMS ONLY BO3HUKHET OIKOKa, TaK Kak qoOaBIeHNe UJIN yOaJIeHue orpa-
HUYEHUU TOJIBPKO B CEKIIMOHUPOBAHHOM TaOuIle IPU HATUYUK CEKIUH He moagnepxkuBaeTcs. C opy-
rou CTOPOHEI, OTPaHN4YEeHHUusA MO2KHO ,'E[O6aBJ'[5{Tb UJIA YOAJIATh HEIIOCPEOCTBEHHO B CEeKINAX, €CJIK OHU
OTCYTCTBYIOT B POOUTEIbCKOM Tabnmulle. Tak KakK CEeKIMOHUPOBaHHasA TabIuIila HEeIIOCPEICTBEHHO He
CONEPKUT JaHHbIe, ITPU MOMBITKE UCI0JIb30BaTh TRUNCATE ONLY B CEKIIMOHUPOBAHHOU Tabsulle BCe-
r'Ia Bo3BpallaeTcs ommndKa.

* B ceknusix He MOXKeT OBITh CTOJIOIIOB, OTCYTCTBYIOIIUX B POOUTEJILCKOM Tabnulie. Takue CTONIOIIE
HEBO3MOIKHO OTIPENENUTb HU MPU CO3TaHUM CEeKLMi KOMaHAoNW CREATE TABLE, HU IyTéM mobaBiie-
HUS B CYLIECTBYIOIIHE CEKIIUY C UCIIOJIb30BaHUEM ALTER TABLE. TaGmuiel MOTYT OBIThH TTOOKITIOUE-
HBI B KQUECTBE CEKLMH KOMAHOOW ALTER TABLE ... ATTACH PARTITION, TOJIBKO €CJTH UX CTOJIOIIEI B
TOYHOCTH COOTBETCTBYIOT POOUTEIIHLCKOM TabiuIle, BKI0Yask CTOJIOIH oid.

* OrpaHuYeHHe NOT NULL [JIs CTOIOIla B CEeKIMK HeJlb3s YOAIUThb, €CJIH 9TO OTpaHu4YeHue CYIIeCTBY-
eT B POIUTENILCKOU TabIuIle.

Cekinu Takxke MOTYT ObITh cTOpoHHuUMHU Tabnuramu (cM. CREATE FOREIGN TABLE), XO0TsI IIpu 3TOM
OEeWCTBYIOT OOMOJTHUTEJIbHBIE OTPAaHUYEHHUS II0 CPAaBHEHHUIO C OOBYHBIMU Tabmuilamu. Hampumep, maH-
HBIE, BCTABJIsIEMbIE B CEKITMOHUPOBAHHYIO TaOIHIly, He IePeHanpaBiITIOTCS B CEKITHUIO, ITPEeACTaBIISIONIYIO
co00¥ CTOPOHHIOIO TAOIHITY.

76



OmnpeneneHue JaHHBIX

5.10.2.1. NMNpumep

ITpenmomoxKuM, 4YTO MEI CO3TaéM 0a3y MaHHEIX OIS OOIBIION KOMIAHUY, TOPTYIOIIEH MOPOXKeHEIM. KoM-
MaHUS YYUTHIBAET MaKCHUMAJILHYIO TEMIIePaTypy U IMPOdaxkKu MOPOXKEHOI'0 KaXK[bli OeHb B pa3pese pe-
THOHOB. [To CyTH HaM HYXKHA CJIeqyollas Tabmuia:

CREATE TABLE measurement (

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

)i

Msbl 3HaeM, 4TO OGOJIBIIMHCTBO 3alpPOCOB OymyT paboTaTh TOJBKO C HAaHHBIMH 3a IIOCJIEOHIO HEMEIIo,
MeCSHII U1 KBapTaJl, TaK KaK B OCHOBHOM 3Ta Tabmuila HyXKHa A1 GOPMHUPOBAHUS TEKYIIIUX OTYETOB IS
pykoBoacTBa. YTOOH COKPATHUTh OOBEM XPAHSIIUXCS CTAPHIX MAHHBIX, Mbl PEIIUIIA OCTaBISTH HAaHHLIE
TOJIBKO 3a 3 mocemuux roga. HenyzKHbIe maHHbIe MBI OyIEeM yOassiTh B Hadajie Kaxkaoro Mecsia. B aToi
CUTyallu¥ MBI MOXKEM HCIIOIb30BaTh CEKIIMOHUPOBAHUE OJIsT YIOBIIETBOPEHUST BCEX HAIIUX TPeOOBaHMUM
K TabuIle IIoKa3aTee.

qTO6bIHCHOHL3OB&TBHeKHapaTHBHOGCGKHHOHHpOBaHHe]BSTON[Cquae,BHHOHHHTGCHeﬂYKHHee

1. CozpaiiTe TabmuIly measurement KakK CEKIIMOHUPOBAHHYIO TabnIUIly C IIpedjiokXeHueM PARTITION BY,
yKa3aB MeTo[ pa30ueHu (B HallleM cjlydae RANGE) U CIUCOK CTO/IOIIOB, KOTOPHE OyAyT 0Opa30BLIBATh
K104 pa30ueHusl.

CREATE TABLE measurement (

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

) PARTITION BY RANGE (logdate);

IIpu pa3bueHUM O OAuana3l0HaAM B KaYeCTBe KiIoua pa30MeHus IIPU XKeJIJaHUKU MOXKHO MCIIONIb30BaTh
Habop M3 HECKONIbKUX CTON0110B. KOHEYHO, TP 3TOM CKOPEE BCETO YBEIIUYUTCS KOJTUYECTBO CEKIIUM, 1
Kaxmasti u3 HuX OymeT MeHblie. 1 HaITpoTUB, UCIIONb30BaHUE MEHBIIIEr0 YKcjia CTOJI0II0B MOXKET ITPU-
BECTHU K MeHee IPOOHOMY KPUTEPHUIO Pa30MeHU s C MEHbBIIIUM YMCJIOM CeKIuii. 3anpoc, o0palaonuics
K CEeKIIMOHUPOBaAHHOM Tabnuile, OyaeT CKaHUPOBaTh MEHBIIE CEKIIN, €CJIN B YCIIOBUM ITOUCKA QUTYPU-
PYIOT HEKOTOpLIE MIKU BCe 3Tu cToJOIbl. Hampumep, B Tabnuile, CEKIIMOHUPYEMOM I10 Auara30HaM, B
KadyecTBe KITIo4Ya pa30MeHus MOXKHO BEIOPATh CTOJMOIIE lastname U firstname (B TAKOM IIOPSOKeE).

2. Co3panTe cekuuu. B onpeneneHrny KaXXa0u CEKLIIMYM OOJIKHEI 3aaBaThCA I'PAHULIBI, COOTBETCTBYIOILINE
MEeTOQy U KUy pa30ueHusi pOOUTEJIbCKOM Tabullbl. 3aMeThTe, YTO YKa3aHue I'PaHull, IIpU KOTOPOM
MHO2KECTBO 3HaUYEeHUU HOBOM CEKIIUU IepeceKaeTCs CO MHOXKECTBOM 3HAUYEHNH B OJJHOM UIN HECKOJIb-
KHUX CYIIECTBYIOIIUX CeKIHsIX, OymeT omub0oYHLIM. [Ipy mOmeITKe H0OaBIeHUS B POOUTETBCKYIO Tabmu-
1y DaHHBIX, KOTOPBIE HE COOTBETCTBYIOT HU OOHOW M3 CYIIECTBYIOIIEH CEKIIWI, IPOU30UIET OIIubKa;
COOTBETCTBYIOIIUY pa3mesl HyKHO H00aBJIsATh BPYYHYIO.

Ceknuu, co3gaBaeMble TakKuM 00pa3oM, BO BCEX OTHOIIEHUSX SIBJISIOTCS OOBIYHBIMHM TabmuilaMu
PostgreSQL (umu, BO3MOXKHO, CTOPOHHUMU TabmuiiaMu). B 4acTHOCTH, OIS KaXKOOM CEKIIUH MOXKHO
He3aBUCHUMO 3adaTh TabIMYHOE IIPOCTPAHCTBO U MapaMeTPhl XpaHEeHHUSs.

st TaGNuUIl-CeKIui HeT HeOOXOMUMOCTH OIIPEeesiaTh OrPaHUYeHUsI C YCIOBUSIMH, 3aJal0lIUMHU I'pa-
HUIE 3HaYeHuH. Hy>XHBIe OrpaHUYeHUsT CeKITUH BEIBOMISITCS HESIBHO U3 ONpPeOeIeHus IPaHuIl CeKITHH,
Korpga TpebyeTcs K HUM OOpaTUTHCS.

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");
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CREATE TABLE measurement_y2007ml1l PARTITION OF measurement
FOR VALUES FROM ('2007-11-01') TO ('2007-12-01");

CREATE TABLE measurement_y2007ml12 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;

s peanu3anyy BIIOZKEHHOTO0 CEKITMOHNPOBAHUS YKaXKHUTe IIpeajoXxXeHnue PARTITION BY B KOMaHOaX,
CO30aIIKUX OTAEJIbHBIE CEKIINH, HalIpuMep:

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

Korma 6YHYT CO37aHbl CEeKIIMM measurement_y2006m02, HaHHBIE, HoOaBIsIeMBIE B measurement
U IIollapmaromme B measurement_y2006m02 (M  ODaHHEBIE, HEeIIOCPEeaCTBEHHO nobOasBiisieMble B
measurement_y2006m02, C Y4ETOM COOTBETCTBUS OTPAHUUYEHUIO CEKITMM) OYOYyT 3aTeM IIepeHarpaBie-
HBI B OOHY M3 BJIOZKEHHBIX CeKI_[I/Iﬁ B 3@aBUCHUMOCTHU OT 3HAYEHUA CTOHGLIEI peaktemp. VKa3aHHBIN KITI0Y
pa30ueHus MOXKeT IepeceKaThCsA C KIII0YOM pa30reHUs POOUTESIs, XOTSA ONpPeNesiiTh I'PaHUIIbl BJIO-
JKEeHHOU CEKILIMY Hy2KHO OCMOTPHUTEJIBHO, YTOOBLI MHOZKECTBO OAaHHBIX, KOTOPO€ OHa MTPDUHMNMAET, BXOOUu-
JIO BO MHO2XKE€CTBO, OOIITyCKaeMoe COOCTBEHHBIMHU T'PaHULIaMMU CEKIUH; CUCTE€Ma He IIbITAETCAd KOHTPO-
JIUPOBATH 3TO CaMa.

3. Co3pgariTe MHOEKC I10 KJII0UYEBOMY CTOJIOIY(aM), a TakXkKe Ito0ble Apyrue UHOEKCH, KOTOPHIE BhI XOTEIH
OBl ©UMeTh B Kaxkaou cekuuu. (MHOEKC M0 K049y, CTPOT0 T'OBOPS, He HEOOXOAWM, HO B OOJIBIITMHCTBE
cnydaeB oH OymeT mone3eH. Eciiu BbI XOTHUTE, 4YTOOH 3HAYEHUS KiI049a OBIJIM YHUKAIbHEI, BaM CJIETYEeT
TaKXKe CO3OaTh OrPaHUYeHUs YHUKAJIbHOCTU UJIM IIEPBUYHOIO KJII04a I KaXOou CEeKIHH.)

CREATE INDEX ON measurement_y2006m02 (logdate);
CREATE INDEX ON measurement_y2006m03 (logdate);

CREATE INDEX ON measurement_y2007mll (logdate);
CREATE INDEX ON measurement_y2007ml2 (logdate);
CREATE INDEX ON measurement_y2008m01 (logdate);
4.Y6emutech B TOM, 4YTO IlapaMeTp KoHpurypaumu constraint exclusion He BBIKJIIOYEH B
postgresqgl.conf. MHa4ye 3ampockl He OyOyT ONTHMU3UPOBATHCS HOIXKHEIM 00pa3oM.

B manHOM mpuMepe HaM MOTPeOyeTCs CcO3maBaTh CEKIMIO KaXKObI MeCsI, TaK 4TO ObII0 OB Pa3syMHO
HamucaTh CKPUIIT, KOTOPHIHM OBl (hopMupoOBaj Tpedyembiid Komg DDL aBTOMaTHYECKH.

5.10.2.2. O6cny>xuBaHue ceKLumn

OO6rryHO HAaOOP CeKInii, 00pa30BaHHLIM M3HAYATILHO IIPH CO3TaHUM TAOIIHI], He IIpeaIoaaraeTcs coxpa-
HATh HeM3MeHHBIM. Yalre HaoOGopoT, IMIaHUPYeTCS YOalATh CTapble CeKIIMU MaHHBIX U IIePUONUUYeCKU
mo6aBNsAThL HOBEIe. OOHO U3 Hanboiee BaXKHLIX IPEHUMYIIEeCTB CeKITMOHUPOBAHUS COCTOUT UMEHHO B TOM,
YTO OHO MO3BOJISET IPAKTHYECKH MOMEHTAJILHO BHITOIHITL TPYOIOEMKHE OIePaIlini, U3MeHSs CTPYKTYPY
CeKIui, a He GU3NUYECKH Iepemerras 0obirne 00LEMBI TaHHEIX.

Campblii JIETKUY CIoco® yaaauTh cTaphle JaHHBIE — IIPOCTO YOAJIUTD CEKIINI0, CTABIIYI0 HEHY2KHOM!:
DROP TABLE measurement_y2006m02;

Tak MOXKHO yaaJIuTh MUJIIMOHEI 3anucell Topa3no ObICTpee, YeM YOAJIAThH UX 110 OMHOM. 3aMeThTe, OJHAKO,
4TO IpUBeAEHHas BhHIIIe KOMaHa TpeOyeT yCTaHOBJIeHUS OJIOKUPOBKU ACCESS EXCLUSIVE.

Emé ogun yacTo 60mee TPEeOmOYTUTEIFHBIM BapUAHT — yOpPaTh CEKLMIO U3 TJIABHOM TabIUIIb, HO COXpa-
HUTH BO3MOXKHOCTEL 00paIlaThCs K HEW KAK K CAMOCTOSTENIFHOW TabuIle:
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ALTER TABLE measurement DETACH PARTITION measurement_y2006m02;

ITpu 3TOM MOXKHO OymeT IpomoIKaTh paboTaTh C JAaHHEIMHU, IT0OKa Tabiulla He OyneT ynaneHa. Hampumep,
B 3TOM COCTOSTHUM OYeHb KCTATH OyIeT CcOelaTh Pe3epPBHYIO KOMUIO JaHHBIX, UCIIOJB3Ys COPY, pg dump
WY Tomo0OHEIe CpencTBa. Bo3MOXHO, 9TH TaHHEIE TaKXKe MOXKHO OyIeT arperupoBaTh, IePeBeCcTH B KOM-
MMAKTHBIN (opMaT, BEIIOIHUTE OPYTYI0 06paboTKy HUIIH MTOCTPOUTEH OTUYETHI.

AHaIOTUYHBEIM O6p&30M MOXKHO T00aBIATH HOBYIO CEKIINIO C HaHHBIMH. MEI MOKEM CO30aTh IIyCTYIO CEeK-
IHIO B TJIABHOM TabJIHIle TaK Ke, KaK MBI CO3aBalii CEKIIMH B MCXOOHOM COCTOSHHH IO 3TOTO:

CREATE TABLE measurement_y2008m02 PARTITION OF measurement
FOR VALUES FROM ('2008-02-01') TO ('2008-03-01")
TABLESPACE fasttablespace;

A mHorma ymoOHee co3maTh HOBYIO TabJIHIy BHE CTPYKTYPHI CEKIIUH 1 COeslaTh €€ IIOMHOIIeHHOHN CeKInei
mo3xe. ITpu TakoM mogxone JaHHEIe MOXKHO OyIeT 3arpy3uTh, IPOBEPUTH U IIpeodpa3oBaTh A0 TOTO, KaK
OHH TIOSIBSITCS B CEKITMOHMPOBAHHOM TabmuIe:

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" );

Ipexne 4yeM BBINIONHATH KOMaHAYy ATTACH PARTITION, peKOMEHOyeTCs CO30aTh OrpaHUYeHNe CHECK B
IprcoenuHseMOoM TabuIlle, COOTBETCTBYIONIEEe OXKUOAaeMOMy OrpaHUYeHUI0 ceKUuHu. Braromaps sTomy
cucTeMa CMOXKEeT He CKaHUPOBATh TaOIUIly OIS IPOBEPKM HESBHOTO OT'PaHUYEHUs ceKiuu. Bes atoro
orpaHUYeHUs CHECK Tabaully HyKHO OyeT MPOCKaHUPOBaTh U YOEIUTHCS B BHIIOTHEHUN OTPaHUYEHUS
CEeKIIUY, yoepkKuBas OJIOKUPOBKY ACCESS EXCLUSIVE B POOUTEJNIbCKOM Tabnuile. I1ocie BRITIOTHEHUS KO-
MaHOBLI ATTACH PARTITION 3TO CTaBIllee HEHYXKHEIM OTPaHUYeHVe CHECK IIPU KeJIaHUY MOXKHO yOaIUTh.

5.10.2.3. OrpaHu4yeHus
C CEKIIMOHNUPOBAHHBIMHU T&6HI/ILIaMI/I CBSI3aHEI ClleJyIoIyue OrPaHNuYeHud:

e MexaHU3M aBTOMaATUYECKOTO CO3OaHUs COOTBETCTBYIOIIIUX MHIOEKCOB BO BCEX CEKIIUAX OTCYTCTBYET,
IIO3TOMY MHOEKCHI HYy2KHO Io0OaBISThH B KaXOyI0 CEeKIUI0 OTHEJIbHO. 9TO TaKXKe 03Ha4vaeT, YTO HEeBO3-
MOZKHO CO30aThb HGpBH‘-IHI:Iﬁ KJIIO4Y, OrpaHNY€HNEe YHUKAJIbHOCTU UJIN OTPDaHUYEeHUEe NCKITIOYEHNS],
OXBaTHIBAIOIIIME BCE CEKIINH,; TaKKHe OI'PaHUYEHNA BO3MOZKHEI TOJIEKO B OTHOEJIBHBEIX CEKITUAX.

e Tak KakK B CEeKIIHOHMPOBAHHLIX TaOJIHIIAX IePBUYHEIE KIIIOUM He MOIePKHUBAIOTCS, Ha CEeKIIMOHUPO-
BaHHBIE TAGIUIIEI HE MOTYT CCHUIATHCS BHEIIHHUE KITI0YH, TaK XKe KaK ¥ BHEIIHHe KIII0YH B CTOPOH-
HUX TaOIuIlaX He MOTYT CCBIIAThCS Ha KaKue-Tu00 Opyrue TalJIuITkL.

* Hcnonp30BaHUE NPEOIOKEHUS ON CONFLICT C CEeKIITMOHUPOBAHHLIMY Ta0JIMIIaMU BHI30BET OIIHUOKY,
TakK KaK OTPaHUYEHUST YHUKAJIbHOCTH ¥ OTPAaHUYEHUS UCKITIOYEHUS MOTYT CO3[IaBaThCs TOIBKO B OT-
meJbHBIX ceKuusax. ObecrnedyeHrne YHUKAJIBPHOCTY (MJIM OTPaHNYEHUs MCKITIOUEHUsI) BO BCEH uepap-
XUYM HaCJIeJOBaHUs HE MOOOEePKUBAETCS.

* JlepeHecTu CTPOKY M3 OJHOM CEKIIMU B OPYTI'yI0 KOMaHOOM UPDATE HeJb35l, TaK KaK HOBOEe 3Ha4YeHUe
CTPOKM He OyIOeT yOOBIEeTBOPATh HESTBHOMY OTPaHUYEHUIO MCXOTHOM CEKIINH.

e Tpurreps! ypoBHS CTPOK IIPU HEOOXOOUMOCTH MOJIZKHEI OIIPEeieNIATLCSI B OTOEIbHEIX CeKITUAX, a He B
CEeKIIMOHUPOBAHHOM TabuIe.

e CwMelmnBaHUE BPEMEHHBIX U ITIOCTOAHHBIX OTHOIIIEHUU B OTHOM nepeBe CEKIIMOHKMPOBAaHUA HE OOITyC-
KaeTcs. Takum 06pa30M, €CJIN CEeKIITMOHHPOBaHHAasA Ta6J'II/IL[a IIOCTOsAHHAasA, TAKHUMH 2K€ JOJI2KHBI OBITH
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eé CEeKIInH; C BDEMEeHHBEIMHU Ta6J'II/I].[aMI/I aHaAJOTHU4HO. B ClIydae C Bp€eMEeHHBIMU OTHOIIIEHUSIMHU BCeE
Ta6J'II/IHbI OoepeBa CEKIUMOHUPOBAHUA OOJI2KHEL OBITEH U3 OOHOI'O CeaHcCa.

5.10.3. Peanu3aumsa ¢ McnoJib30BaHMeM HacJiegoBaHuA

XoTst BCTPOEHHBIE CpedCcTBa OeKIapaTHBHOTO CEeKIIMOHUPOBAHUS IIOI€3HL BO MHOTHX YaCTO BO3HHKAIO-
WX CUTyaIusaX, ObIBAIOT 0OCTOSTENLCTBA, Tpelbyrolrie 6onee ruOKOro mogxoma. B aToM ciydae CeKIno-
HUpPOBaHKEe MOXKHO pealn30BaTh, IPUMEHUB MEeXaHN3M HacleqoBaHus TaOIHIl, YTO JaCT PO BO3MOKHO-
CTel, HeTIOOIePXKUBAaEMbIX IIPU HeKIapaTUBHOM CEKIIMOHHUPOBAHUY, HAITpUMeEp:

« C CEKIIMOHNPOBAHUEM JlefICTByeT IIPABHUJIO, 9YTO BCE€ CEKIHNHU OOJI2KHBI UMETh B TOYHOCTHU TOT 2K€ Ha-
60p CTONOIIOB, YTO U poouTebCKas Tabnuila, Ho COOCTBEHHO HacllegoBaHUe Tabmuil OOIIyCKaeT Ha-
JIn9re B 0O4YEePHUX Tabnuiax OOMOJTHUTEIbHBIX CTOJIOIIOB, OTCYTCTBYIOIIIUX B POOUTEIIE.

¢ MexaHu3M HacClIeOoBaHUS TaOIUIL ImogoepzxKruBaeT MHOXKECTBEHHOE HaCllegOBaHUe.

¢ C meKJapaTUBHBEIM CEKIIMOHUPOBaHNUEM ITOOIEPKUBAETCS TOJIHKO pa30ueHue 0 CIIHUCKaM U 110 Jua-
Ima3oHaM, TOTOa KakK C HacliegoBaHueM TaOmIull JaHHbIe MOXKHO Pa3desIsiTh 10 I1I000My KPUTEPHIO,
BeIOpaHHOMY Imonb3oBaTeneM. (OmHAKO 3aMeThTe, YTO eCIIH UCKII0UeHNe 110 OrPaHUYEeHUI0 He 103-
BossieT 9 GHEKTUBHO OTGUIHTPOBLIBATH CEKITUH, ITPONU3BOAUTENBHOCTD 3aIPOCOB OyOeT OUeHb HU3-
KOI1.)

e [yt HEKOTOPBIX OTIepaIKil C JeKJIapaTUBHLIM CEeKIIMOHUPOBaHueM TpebyeTcs 6ojiee cunbHast 6710KU-
POBKa, YeM C UCIIOJIb30BaHMEM HaclemoBauus. Hampumep, ois moOGaBIeHUs UMW YOAJI€HUS CEKIIUH
M3 CeKIIMOHUPOBAHHOM TabIuIEl TPeOYyeTCs YyCTAaHOBUTE OJIOKUPOBKY ACCESS EXCLUSIVE B POOHU-
TeJIbCKOM TabJuIle, TOTHA KaK B ClIyYyae C OOBIYHBEIM HacjeqoBaHHEM NOCTAaTOYHO OJIOKUPOBKH SHARE
UPDATE EXCLUSIVE.

5.10.3.1. NMNpumep

Bocmonb3yeMcsi OnMMCaHHOM paHee HEeCEKIITMOHUPOBAHHOM Tabullel measurement. YTOOB peann30BaTh
CEKIIMOHUPOBAHUE C UCIIOIb30BaHUEM HaC/IeqOBaHUs, BHIIIOJIHUTE CIeOYIOIIUe OeHCTBUS:

1. Co3maiiTe «TrIaBHYIO» TaOIUIly, OT KOTOPOM OyOyT HaclIemoBaThCS BCe CEKInHU. JTa Tabnuma He OymeT
comepxXaTh JaHHBEIe. He onpepensiiTe B HEeM HUKAKUX OTPaHUYEHHUH, €CJIM TOJIbKO Bbl HE HaMepPEeHEI
co3maBaTh UOEHTUYHBIE BO BCEX CEKNUIX. Takke He MMeEEeT CMBICIIA OIPENessiTh B Hell Kakue-mubo
WHOEKCH NI OTPaHUYeHUs YHUKAJIPHOCTH. B HameM nmpuMepe riiaBHOU Tabnuilei 0yOeT measurement
CO CBOMM M3Ha4YaJIbHBEIM ONpPEeIeHUuEM.

2. Co3paliTe HECKOJIPKO «AOYEepPHUX» TaOIUIl, YHACJIEOBaB UX BCe OT rjlaBHOU. OOBIYHO B TaKUX TabJIu-
IIaxX He 6y;£[eT HUKAKUX OOIIOJIHUTEJIBHBIX CTOJ'I6LIOB, KpOoMe yHaCJiIeJOBaHHBIX. Kak u c OeKJIapaTUuBHBEIM
CEKIIMOHUPOBAHUEM, 3TU CEKIIUH BO BCEX OTHOIIEHUSAX OyAyT 00bIuHbIMU Tabnuiiamu PostgreSQL (umu
CTOPOHHUMU TaOIHUITaMHU).

CREATE TABLE measurement_y2006m02 () INHERITS (measurement);
CREATE TABLE measurement_y2006m03 () INHERITS (measurement);
CREATE TABLE measurement_y2007ml1l () INHERITS (measurement);
CREATE TABLE measurement_y2007ml12 () INHERITS (measurement);
CREATE TABLE measurement_y2008m01 () INHERITS (measurement);

3. lo6aBbTe B TaOMUIIBI-CEKIINH HEIePEKPHIBAIOIINECS OrPAaHUYEHUSI, OITPEIeNsIoNnlie JONyCTUMEIE 3Ha-
YeHUS KII0Yen OIS KaXXKO0M CEeKIIHUHU.

TUOWYHBEIE TPUMEPH TAKUX OTPAaHUYEHUH:

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

Y6eJII/ITer B TOM, YTO OIrpaHHUYEHHNA HE IIePeCEeKal0TCs, TO €CTh HUKAdKHe 3HaYeHUs KJII04Ya HEe OTHO-
CATCA Cpa3y K HECKOJIBLKUM CEKIIUAM. HaanMep, YaCTO OOIIYCKAIT TAaKYIO OHII/I6Ky B OIIpenesieHuun
OUalla30HOB:

CHECK ( outletID BETWEEN 100 AND 200 )
CHECK ( outletID BETWEEN 200 AND 300 )
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910 He OymeT paboTaTh, TaK KaK HESCHO, K KaKOH CEKIINH OOJI?KHO OTHOCUTLCS 3HadeHue 200.

Cekmuu nydiie OyOoeT co3maTh CIedyIomuM o6pa3oMm:

CREATE TABLE measurement_y2006m02 (

CHECK ( logdate >= DATE '2006-02-01' AND
) INHERITS (measurement);
CREATE TABLE measurement_y2006m03 (

CHECK ( logdate >= DATE '2006-03-01' AND
) INHERITS (measurement);
CREATE TABLE measurement_y2007mll (

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

CHECK ( logdate >= DATE '2007-12-01' AND
) INHERITS (measurement);
CREATE TABLE measurement_y2008m01 (

CHECK ( logdate >= DATE '2008-01-01' AND
) INHERITS (measurement);

logdate < DATE '2006-03-01"' )
logdate < DATE '2006-04-01"' )
logdate < DATE '2007-12-01" )
logdate < DATE '2008-01-01"' )

logdate < DATE

'2008-02-01" )

. 7151 KaXXao¥ CeKIIMK Co3maiTe HHIOEKC 10 KIII0YeBOMY CTOIOIy(aM), a TakXkKe Ii00ble Apyrue UHIEKChH

110 CBOEMY YCMOTPEHHUIO.

CREATE
CREATE
CREATE
CREATE
CREATE

INDEX
INDEX
INDEX
INDEX
INDEX

ON
ON
ON
ON
ON

measurement_y2006m02_logdate
measurement_y2006m03_logdate
measurement_y2007mll_logdate
measurement_y2007ml2_logdate
measurement_y2008m01_logdate

. M=uI xoTHM, yTOORI HAIlle IIPUJIOZKEeHHEe MOT'JIO CKa3aTh INSERT INTO measurement

measurement_y2006m02
measurement_y2006m03
measurement_y2007ml1l
measurement_y2007ml2
measurement_y2008m01

14

(logdate
(logdate
(logdate
(
(

14

14

—_— — — —

14

logdate
logdate);
... W ODaHHEBIE OKaA3a-

JINCH B COOTBETCTBYIOIIEN Tabuie-ceKiuu. MBI MOXKeM HOOUTHCS 3TOr0, 0OaBUB IOOXOISAITYIO TPUT-
repHyio GYHKIINIO B I71aBHyI0 Tabnuny. Ecnu nanasie Bcerga 6ynyT 4o6aBIsTECS TOJIBKO B IIOCJIETHIOI
Ceknuio, HaM OymeT JOCTATOYHO OYeHb IIPOCTOU (ByHKITUH:

CREATE OR REPLACE FUNCTION measurement_insert_trigger ()

RETURNS TRIGGER AS $S

BEGIN
INSERT INTO measurement_y2008m01 VALUES
RETURN NULL;

END;

$S

LANGUAGE plpgsqgl;

(NEW.*) ;

Co3pmaB 9Ty QYHKIINIO, MBI CO30aOUM BHI3LIBAIOIINN €€ TPUTTED:

CREATE TRIGGER insert_measurement_trigger
BEFORE INSERT ON measurement

FOR EACH ROW EXECUTE PROCEDURE measurement_insert_trigger();

MEI OOJIZKHEI MEHSITH ONPEINeNIeHNe TPUITEPHON QYHKITMY KaXKOBIH MecsI], YTOOb OHa BCerjga yKa3bl-
BaJla Ha TEKyIIyio cekmuio. OnpeneeHne cCaMOTro TPUITepa, OOHAKO, MEHSITh He TpebyeTcs.

Ho MBI MOXKeM TaKxXKe ChesiaTh, YTOOB cepBep aBTOMATUYECKU HAXOOUII CEKIIMI0, B KOTOPYIO HYXKHO
HaIpPaBUTH HOOABISIEMYI0 CTPOKY. [IJ1sT 9TOT0 HaM moTpebyeTcst 60iee CIOXHAasa TPUTTepHass QYHKITUS:

CREATE OR REPLACE FUNCTION measurement_insert_trigger ()

RETURNS TRIGGER AS $$
BEGIN
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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_y2008m0l1 VALUES (NEW.*);
ELSE
RAISE EXCEPTION
'Date out of range. Fix the measurement_insert_trigger () function!';
END IF;
RETURN NULL;
END;
$S

LANGUAGE plpgsqgl;

OnpeneneHHe TpUrrepa OCTaéTcs IIPEXKHUM. 3aMeThTe, YTO BCE yCII0BUA IF OOJIZKHBEI B TOYHOCTH OT-
PaxaThk OrpaHu4YeHusa CHECK COOTBETCTBYIOIIIHUX CEeKITU.

XoTst aTa QYHKIUS CJIOKHEE, YeM BapUaHT C OOHUM TEKYIIIUM MECSIeM, €€ He IMPUOETCS TaK 9acCTo
MoOuMUIMPOBATD, TaK KaK BETBU YCJIOBUM MOXKHO MOOABUTH 3apaHee.

IIpumMeuyanue

Ha nmpakTuke Oymet nydllle CHadasla IIPOBEPSTH YCIIOBUE [JISI ITOC/IENHEN CEKIIUM, eCJIM CTPOKYU
yaie go6aBiIsiIOTCS B 9Ty CeKUMIOo. [I1sT MPOCTOTH K€ MbI PACIOIOKUIIN MTPOBEPKU TPUTTEPA B
TOM JKe TIOPSAKE, UTO U B OPYTUX (hparMeHTax Kofa [Jisg 3TOTO IpuMepa.

IIpyro# cmioco0b mepeHarpaBiIeHus: H00aBJIIEeMBIX CTPOK B COOTBETCTBYIOIIYIO CEKITUIO MOXKHO peau-
30BaTh, ONPEENUB IJIs TIaBHOM TabGIUILI HEe TPUTTED, a mpaBuia. Hampumep:

CREATE RULE measurement_insert_y2006m02 AS
ON INSERT TO measurement WHERE

( logdate >= DATE '2006-02-01' AND logdate < DATE '2006-03-01"' )
DO INSTEAD

INSERT INTO measurement_y2006m02 VALUES (NEW.*);

CREATE RULE measurement_insert_y2008m01 AS
ON INSERT TO measurement WHERE

( logdate >= DATE '2008-01-01' AND logdate < DATE '2008-02-01"' )
DO INSTEAD

INSERT INTO measurement_y2008m0l1 VALUES (NEW.*);

C nmpaBuiamMu CBsI3aHO ropas3no 00bIille HaKIagHBIX PACX0I0B, YeM C TPUTTEPOM, HO OHU OTHOCSTCS K
3ampocy B IIEJIOM, a He K KaXK[oM cTpoke. I103ToMy 3TOT cr1ocob MOXKeT ObITh 60Jiee BHIMTPHIIITHBIM ITPU
MaccoBOM nmobaByieHuU HaHHBIX. OgHAKO B OOJILIIMHCTBE CIIy4YaeB TPUITEPHI OyayT paboTaTh OLICTPe..

YutuTe, 4TO KOMaHOa COPY HTHOPHUPYET HpaBuia. ECIM BH XOTUTE BCTABUTD JAHHEIE C IIOMOIIBIO COPY,
BaM ODPUOETCS KOIMMPOBATDH UX CPa3y B HYKHYIO CEKIIMIO, a He B TJTaBHYI0 Tabnuity. C Ipyroi CTOPOHHI,
COPY HE OTMEHSIET TPUITEPHI, TaK YTO C TPUTTEPAMHU BB CMOXKETE UCIIOIb30BaTh €€ OOBIYHEIM 00Pa30oM.

Emé oguH HEIOCTAaTOK MOAXOoAa C IIPaBHJIaMU CBSI3aH C HEBO3MOXKHOCTHIO BBIIAThH OLIUOKY, €CJIH HO-
OaBnsgeMas CTPOKa He IMOANajaeT HU IO OJHO W3 IIPABUJI; B 3TOM CiIy4Yae JaHHBIE IIPOCTO IIOMaAyT
B I'JIaBHYIO TaOJIuIIy.
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6. Ybeogutecrk B TOM, 4dYTO mapaMeTp KoHurypaumm constraint exclusion He BBIKJTIOUEH B
postgresgl.conf. MHade 3anpocH He OYIYT ONTHMHU3UPOBATHCS OOJIXKHBIM 00pa3oM.

Kaxk yzke MO2KHO ITOHSTh, OJISI Peanu3allii CII0KHOM CXeMbl pa3bueHus MoxkeT notpedoBaTbcsi DDL-kof
3HAYUTEIbHOTO 00bEMa. B manHOM mpumMmepe HaMm mOTPeOyeTCs CO3maBaTh CEKIMIO KaXKObIA MECSII, TaK
yTO OB110 OB pA3yMHO HAIIHMCATh CKPUIIT, KOTOPHIH OB popMupoBan Tpedyemerii Kog DDL aBTOMaTHYECKH.

5.10.3.2. Obcny>xuBaHue ceKLum
T'ITO6I:>I 6I>ICTpO YOAQJIIUTh CTapbi€ OJaHHBIE, IIPOCTO YOaJIuTe CTaBIIIYIO HeHy}KHOﬁ CEeKLHUio:

DROP TABLE measurement_y2006m02;

YTo6Bl yOaIuTh CEKLMI0 U3 CEKITMOHUPOBAHHOM TabIUIIEl, HO COXPAHUTh K HEM MOCTYI KaK K CaMOCTOS-
TeILHOH Tabnulie:

ALTER TABLE measurement_y2006m02 NO INHERIT measurement;

YTOOHI JIO6aBI/ITB HOBYIO CEKIIMIO OJId HOBBIX HAHHBIX, co3manTe IIYCTYIO CEKIIUIO0 TaK 2Ke€, KaK OO0 3TOro
CO30aBaJIl Ha4YaJIbHbBIE€ CEKITHUHN:

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

MoXKHO TaKXkKe CO30aTh HOBYIO TabJHIy BHE CTPYKTYPHl CEKLIMH W CHOejlaThb €€ IMOJHOIIEHHOM CeKIueH
IIOCJie TOTO, KaK JaHHbe OyOyT B HEE 3arpy2KEeHbI, IPOBEPEHHI U IIPH HEOOXOOUMOCTH IPeoOpPa30BaHHI.

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 MOOMNONHUTENbHAad [NOOrMOTOBKA IaHHBIX
ALTER TABLE measurement_y2008m02 INHERIT measurement;

5.10.3.3. OrpaHu4yeHumn

C CEKIIMOHNUPOBAHHBIMHU T&6HI/II.[&MI/I, Ppealin30BaHHBIMHU Y€pPe3 HaCJiefOBaHUe, CBA3aHEI CJIEAYIOIINe Orpa-
HUYEeHUg:

* Cucrema He MOXKET IIPOBEPUTH aBTOMAaTHUYECKH, SBIISIIOTCS JIM BCE OTPAaHUYEHUs CHECK B3aUMHO HC-
KITrogaromuMu. [ToaTomy 6e3omacHee OyaeT HamucaTh U OTJIQAUTD KoM MJIst GOPMUPOBAHUS CEKIUH U
CO3HaHUS U/UIY U3MEHEHUS CBSI3aHHBIX 00BEKTOB, YEM [ejIaTh 3TO BPYYHYIO.

* Tloka3aHHBIE 37IECH CXEMHBI TOAPA3yMEBAIOT, YTO KJTI0YEBOM CTONMOEI(bI) CEKIMK B CTPOKE HUKOTA
He MEHSIEeTCS, UJIM MEHSIETCS He HaCTOIbKO, YTOOK CTPOKY MOTPe6OBAIOCh IEPEHECTH B IPYTYIO CEK-
nmio. Ecyiu XKe mombITaThCs BHIIIOITHUTL TAKOM OllepaTop UPDATE, MPOM30UAET ommbKa M3-3a Hapy-
LIeHUS OrpaHuYeHus CHECK. Ecnu BaM Hy>XHO 00paboTaTh U TaKHe Cly4dau, BEl MOXKETe YCTaHOBUTh
MMOAXOMAIINe TPUTTEPH Ha 0OHOBIEHME B TaOIUITLI-CEKIINY, HO 3TO ellé GOoIbIlle YCIIOKHUT yIpaBiie-
HIUe BCeU KOHCTPYKLUEN.

* Ecnu BB BHIIOJIHSIETE KOMaHOEL VACUUM UM ANALYZE BPY4YHYIO, He 3a0bIBaiiTe, UTO UX HYKHO 3allyc-
KaTh OJIs KaX[o# ceKnuu B oTaenbHOCTH. KoMaHMa

ANALYZE measurement;
o06paboTaeT TOJIBKO I'JIaBHYIO TabJIHMITY.

* OmnepaTopsl INSERT C IPENJIOKEHUSIMU ON CONFLICT CKOpee Bcero He OynyT paboTaTb 0XKHUOaeMEIM
06pa3oM, Tak Kak [eficTBrEe ON CONFLICT OpPeOIpPUHUMAETCS TOJIBKO B ClIydae HapyIleHUN YHUKAIb-
HOCTH B YKa3aHHOM II€JIEBOM OTHOIIEHWH, a HE €T0 JOUYEePHUX OTHOIIEHUSIX.

o [ns HampaBJIeHUS CTPOK B HYKHBIE CEKIIMU ITOTPEOYIOTCS TPUTTEPHI UK ITPaBHUila, €C/IH TOJIBKO
IIPUIIOKEHNE He 3HAaeT HeIIOCPEACTBEHHO O CXeMe CEeKITMOHHPOBaHus. PadpaboTaTh TPUTTEPEI MO-
XKeT OBITh JOBOJIPHO CJIOKHO, ¥ OHHM OyoyT paboTaTh ropa3go MedjieHHee, YeM BHYTPEHHEe pacipe-
meJjieHWe KOpTeXKel IIpH AeKJIapaTUBHOM CEeKIIMOHUPOBAHUMH.
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5.10.4. CeKUMOHUMpPOBaAHUE U UCKJIIOYEHUE NO OrpaHu4YeHulo

HckaoueHue no 02paHuyeHur — 3TO IMIPUEM OIITUMM3AIIUK 3aIIPOCOB, KOTOPEIM YCKOPsIeT paboTy C CeK-
[IMOHHUPOBAHHEIMU TAOIUIIAMU, OIIPEIeIEHHBIMU 110 BEIIIIEONUCAHHOM cxeMe (U [JIs1 HeKJIapaTUBHOTO CeK-
[IMOHUPOBAHUS, U IS CEKIIMOHUPOBAHUS C UCIIOIb30BaHNEM HaclemoBaHus). Hampumep:

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

Be3 uCKIIO4UeHUS 10 OTPAaHWYEHUIO OJIS JAHHOTO 3allpoca IIPUIIIOCh OBl IPOCKAHUPOBAThH BCE CEKIMU
TabJIUIE measurement. ECIN 3Ke UCKIIIOYEHUE 10 OrPAaHUYEHNIO BKIII0YEHO, IIJIaHUPOBIINK PACCMOTPUT
orpaHMUYeHre KaX[0#i CeKIUHU C I[eJIbi0 OIIPeNeNinTh, YTO HaHHas CEeKIUS He MOXKeT COIepKaTh CTPOKH,
YIOOBIETBOPSIONINE YCIOBUIO 3aTIpoca WHERE. ECITM TTaHWPOBIIUK TPUAET K TAKOMY BHIBOMY, OH HMCKITIO-
YUT 3Ty CEKIIUIO U3 MJlaHa 3ampoca.

Yto06nl YBUOETH, KaK MEHSIETCS IIJIaH HIPU M3MEHEeHWH IIapaMeTpa constraint_exclusion, BEI MOXETE
BOCIIOJIb30BATHCS KOMaHOOM EXPLAIN. TUIMYHLIN HEONTUMU3UPOBAHHEIN IIJIaH OJIS TAKOU KOH(PUTYPALTUN
TaOIUIEl OYOeT BBRITISOEeTDb TakK:

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

QUERY PLAN
Aggregate (cost=158.66..158.68 rows=1 width=0)
-> Append (cost=0.00..151.88 rows=2715 width=0)
-> Seq Scan on measurement (cost=0.00..30.38 rows=543 width=0)
Filter: (logdate >= '2008-01-01"'::date)
—-> Seq Scan on measurement_y2006m02 measurement
(cost=0.00..30.38 rows=543 width=0)
Filter: (logdate >= '2008-01-01"'::date)
—-> Seq Scan on measurement_y2006m03 measurement
(cost=0.00..30.38 rows=543 width=0)
Filter: (logdate >= '2008-01-01"'::date)

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

Filter: (logdate >= '2008-01-01"'::date)
-> Seq Scan on measurement_y2008m01 measurement
(cost=0.00..30.38 rows=543 width=0)

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

B HEKOTOPBIX UK BCEX CEKIUSIX MOXKET IIPUMEHSTLCSA He IOJIHOEe II0CJIeloBaTeIbHOe CKaHUPOBaHue, a
CKaHUpOBaHUeE 110 UHOEKCY, HO OCHOBHAs HIes IIpuUMepa B TOM, UTO IJI YOOBIETBOPEHUS 3alpoca He
HYXHO CKaHUPOBATh CTaphle ceKuuu. M Korga Mel BKII0YaeM MCKJIIOUeHUe 10 OTPaHUYEHUI0, MEI II0JTy-
4yaeM 3Ha4YUTENILHO 0oJiee 3(pHeKTUBHEIM I1J1aH, NAOIUN TOT Ke pe3yabTaT:

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

QUERY PLAN
Aggregate (cost=63.47..63.48 rows=1 width=0)
-> Append (cost=0.00..60.75 rows=1086 width=0)
-> Seqg Scan on measurement (cost=0.00..30.38 rows=543 width=0)
Filter: (logdate >= '2008-01-01"'::date)
-> Seqg Scan on measurement_y2008m0l1 measurement
(cost=0.00..30.38 rows=543 width=0)
Filter: (logdate >= '2008-01-01"'::date)
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3aMeThTe, YTO MEeXaHU3M UCKITIOUYEHUS 10 OrpPaHUYEHHIO YYUTHIBAET TOJIBKO OTrpaHn4YeHus1 CHECK, HO He
HaJn4yue NHOEKCOB. HOSTOMy oIpeneidaTb WHOEKCHL OJId CTOJIOIIOB KJII0Ya He 005S3aTebHO. Hy}KHO JIN
co3maBaTh MHOEKC OISl JaHHOM CEKIIMM, 3aBUCHUT OT TOTO, KaKas YacTh CEKITUU 6y,ueT 06pa6aTbIBaTBC5I
IIPU BHIIIOJTHEHHUN OOJILITMHCTBA 3alIpoOCoOB. Ecnu 3To HeOombIllas 4acTh, MHAEKC MOXKEeT OLITh IOJIe3€H,
B IIPDOTHUBHOM CJIy4Ya€ OH He Hy2KEH.

ITo ymomuanuio napameTp constraint exclusion uMmeeTr 3HadeHHEe He on U He off, a IPOMEXKYyTO4YHOE (1
pekoMeHIyeMoe) 3HaueHue partition, IPU KOTOPOM 3TOT IPUEM OyIEeT MPUMEHSATHCS TOJILKO K 3aIIpo-
caM, TOe IPenoI0XUTEeILHO OYOYT 3aeiCTBOBaHbl CEKIIMOHUPOBAHHEIE TAGMUIIEI. 3HAYEHUE on 0035
BaeT IUIaHUPOBIIMK IPOCMATPUBATh OTPaHUYEHNsSI CHECK BO BCEX 3alIpocax, Jaxe B CaMBIX IIPDOCTHIX, Toe
UCKJIIOUeHNe 10 OrPaHNYeHNI0 He OyIeT UMeTb CMEICIIA.

OTHOCHUTENBHO UCKIIIOUEHUS II0 OI'paHHUYEHHUIO, IIDUMEHAEeMOr'o U IIpu HacCJjiegJOBaHWH, U IIPKU CEKIITMOHHU-
POBaHHUHK Ta6J'II/II_I, HGO6XOJII/IMO YYUTEIBATH Clleaylollee:

* HckmoyeHue IO OTpaHUYeHuI0 PaboTaeT TOIBKO KOTa MPeAjIoKeHne WHERE B 3alIPOCE COTEPIKUT
KOHCTAHTH (MJIU IOJTyYaeMble U3BHE mapaMeTprl). Hanpumep, cpaBHeHUE ¢ QyHKIMEH IepeMeHHOU
[IPUPOIEI, TAKOM KaK CURRENT_TIMESTAMP, HeJIb3s1 OITUMHU3UPOBAaTh, TaK KakK IJIAHUPOBIINK HE MO-
XKeT 3HaTh, B KaKyl0 CEKIIUIO MONafET 3HaueHne (GyHKIIUYU BO BPEMS BEIIIOJTHEHUS.

e OrpaHuYeHUsS CEeKUMH MOJIKHEI OBITh IPOCTHIMM, MHAYE TIJIAHUPOBIIUK He CMOXKET BLIYUCIUTD, Ka-
KHe CeKIIMU He HYKHO oOpabaThiBaTh. MICIIONMb3yHTe MPOCTHIE YCIIOBUSA Ha PAaBEHCTBO IPU CEKIIMOHU-
POBaHUMU 110 CIIUCKY WUJIU IIPOCThIE ITPOBEPKU MHTEPBaja MIPU CEeKIIMOHMPOBAHUM 110 Auana3oHaM, Kak
TMOKAa3aHOo B MPeObOYIINX IpUMepax. PEKOMeHyeTCs UCIIOJIb30BaTh B CEKIIMOHMPYIOUINX OrpaHude-
HUSX TOJIBKO CPaBHEHUS CTOJIOIIOB pa3bueHnsI C KOHCTAHTaMU C UCIIOJIb30BaHUEM OIepaToOpPOB, UH-
OeKcupyeMbix B B-mepeBe (3TO TpUMEHUMO U K CEeKIIMOHUPOBAaHHLIM TabJuilaM, TakK Kak B KJII0Y pas-
OuMeHUs MOTYT BXOOUTH TOJBKO CTOJIOIEI, UHOEKCUpPYeMbEle B B-nepeBe). (9To He mpobiieMa Opu He-
KJIapaTUBHOM CEKIIMOHWPOBaHUH, TakK KaK aBTOMAaTU4YE€CKU reHepHUpyeMble OTPaHUYeHU S JOCTaTO4-
HO IIPOCTHI [JId TOHMMAaHUS IJIaHUPOBIINKA. )

e [Ilpu aHanM3e oI UCKIIOYEHUS 110 OTPAaHUYEHUIO UCCIIEAYIOTCS BCE OTPAaHUYEHUS BCEX CEKITNM
TJIaBHOM TaGJIMIIEI, IT0O3TOMY IIPU OONBIIIOM KOJIMYECTBE CEKLINY BpeMs IIJTAaHUPOBAaHUS 3aIllPOCOB MO-
KeT 3HAaUUTEJIbHO YBeIUUuThCsa. ONUCaHHbIe BHIIIE ITOAX0AE Pa00TaoT XOPOIIIo, ITI0KA KOJIMYECTBO
CEKIIUY He MPEBHIIIAET IPUMEPHO CTa, HO HE HNBITANTECh IPUMEHSTD UX C THICSTYaMM CEKIIUH.

10.5. PekoMmeHpaauum no pgekKksapaTuBHOMY CEKLMOHUPOBaHUIO

K CEKIITMOHWPOBAHWIO TE[6]'[I/II_IBI ciienyeT IOAXOOUTh IIPOOYMAHHO, TaK KaK Heynoa4dHOe€ pellleHrue MOXKeT
OTPUILIATEJIEHO IIOBJINATE Ha CKOPOCTH IIJIaHUPOBaHHWA W BEIIIOJIHEHUSA 3alIPOCOB.

OOHMM M3 CaMbIX BaXKHBIX ()aKTOPOB SBISIETCS BEIOOP CTONIOIIA MJIM CTOJIOIIOB, IO KOTOPHIM OYOYT CEK-
IMOHWPOBATHCS BaIllK AaHHBIE. HaCcTO ONTUMaIbHEIM OyeT CEKIIMOHUPOBAHME II0 CTOJIOIY UIIu Habopy
CTONOII0B, KOTOPhIE MPAKTUYECKU BCETHA IMPUCYTCTBYIOT B IIPEIIOKEeHUY WHERE B 3aIrpocax, o0pariao-
IMUXCSA K CEeKIIUOHUPYyeMOol Tabmuile. DIeMeHTHl IPeIokKeHNUsI WHERE, COBMECTHMEIE C KJTIOUOM CEKITH-
OHUPOBAHUS U COOTBETCTBYIOIINE €MY, MOTYT IIPUMEHSITHCS [JIS1 YCTPaHEHUS HEeHYXKHBIX [JIsI BBITIOJTHE-
HHUS 3aIpoca cekini. Takxke ITpy MJIaHUPOBAaHUY CEKIIMOHUPOBAHUS CIIeAyeT YUYUTHIBaTh, KakK OyayT yma-
NATHCSA maHHbIe. CEeKIIMIO IIeJTMKOM MOXKHO OTCOEIUHUThH OYeHb OLICTPO, ITIO3TOMY MOXKET MMEeTh CMEICI
pa3paboTaTh CTPATETHI0 CEeKIIMOHUPOBAHUS TaK, YTOOB MaCCOBO yHaasieMble HaHHEIe OKa3bIBAJIMCh B OfI-
HOU CEeKIIUU.

Tak’ke BaXKHO IPABUIILHO BHIOpPATh YHCJIO CEKIIWHM, Ha KOTOphie OymeT pa3buBaTbcsa Tabnuua. Ecim mx
OymeT HemOCTaTOYHO MHOTO, MHAEKCH OCTAHYTCS OOJBIIMMH, HE YIYYIIUTCSA U JIOKAJIBHOCTh HAaHHBIX,
BCJIEZICTBUE YETO MPOIEHT MONafaHui B KEIll OKaXKeTcst HU3KuM. OTHAKO U MIPU CJIUIIKOM OOIbIIOM KO-
JINYECTBE CEKUUH BO3MOXKHEI TPO6sieMbl. C GOTBIIUM KOTUYECTBOM CEKLIUY YBETUYUBAETCS BpeMs IIjia-
HUPOBAHUA ¥ TOTPeOIeHNe TaMITH KaK ITPU IJIAaHWPOBAHMHU, TAK U TIPU BHITIOJITHEHUH 3aTIPOCOB. BriOupas
CTPATETHIO CEKIMOHUPOBAHUS TaOIUIIBI, TAKXKE Ba’KHO YYUTHIBAThH, KAKWE U3MEHEHUS MOTYT IIPOU30UTH
B OymymeMm. Hampumep, eCiu BB PEITUTE CO37aBaTh OTAETbHEIE CEKITUM AJIsT KaXK0TO KJIIMEHTa, U B JaH-
HBIM MOMEHT y BaC BCETO HECKOJIBKO OOJTBIINX KJIMEHTOB, MOAyMaNuTe, YTO OYIOET, eClIu Yepe3 HECKOJIBKO
JieT y Bac OygeT MHOTO METKUX KJIMEHTOB. B 9TOM ciiydyae MOKeT OBITh JIy4Ille TPOU3BECTH CEKIIMOHMPO-
BaHMe II0 xelly (HASH) ¥ BHIOPaATh pa3yMHOE KOJIMYEeCTBO CEKIIWH, II0 KOTOPLIM PaBHOMEPHO pacipefe-
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JISITCSI KJIMEHTHI, HO He co3/laBaTh CEKIIMM I10 Mualia3oHaM (RANGE) B HajleXKde, YTO KOJIMYeCTBO KIINEeHTOB
He YBEJIMYUTCA 00 TaKOM CTEeIleHHU, YTO CEeKIIMOHMNPOBaHKE JaHHBIX OKaXKeTCA HEeIIPaKTHUYHBIM.

BrnoxeHHOe CEKIIMOHUPOBaHME I103BOJISIET NOIOJIHUTEILHO Pa3fesIuTh Te CEKIUH, KOTOPhle IIPenIoso-
KUTEJIbHO OKaXyTcs 60JIbllle APYTUX CeKlni. OmHAaKO eClI¥ 3TOM BO3MOXKHOCTHIO 3JI0YIIOTPEOIATh, MO-
KeT o0pa30BaThCs OOJIbIIOE KOJIMYECTBO CEKIUM, IOpOXKalolllee Te Ke NPOoOJIeMEl, YTO ONUCAHHI B
npepsinyieM ab3arie.

TakXke BaXXHO YYUTHIBATh U3MEPKKU CEKITMOHUPOBAHUS, KOTOPLIE OTPAXKalOTCS Ha IJIAaHUPOBAHUU U BHI-
TIOJTHEHUHX 3anpoCcoB. [I7TaHUPOBIITHUK 3aPOCOB OOLIYHO [OBOJIFHO HEIMJIOXO CIIPABISIETCS C HePapPXUSIMH,
BKJTIOUAIOIIMMHU 10 HECKOJILKUX COTEeH cekKnuii. OgHaKO 10 Mepe YBelIWdYeHUs YKUCiia CeKIui OymeT yBe-
JIUYUBATLCS ¥ BpeMs IIJIAaHUPOBAHMSI 3aIlIPOCOB, U 00HEM NMOTpebaseMoii maMsaTH. B HanboIbIlel cTeme-
HHU 3TO KacaeTcsI KoMaH[ UPDATE ¥ DELETE. Hannuue GOJIbIIOro KOJIMYeCTBa CeKIINI HeXKeJlaTeIbHO eré
¥ IIOTOMY, YTO IIOTpebeHre IIaMsITH CepPBEePOM MOXKET 3HaUNUTEeIIbHO BO3PacTaTh C TeYeHHeM BpeMeHH,
0COOEHHO KOTHa MHOXKECTBO CEeaHCOB 00paIlaloTCs K MHOXKECTBY CEKIUH. ITO 00BSICHSAETCS TEM, YTO B
JIOKAJIbHYIO TTaMsITh KaXKI0T0 ceaHca, KOTOPHIH o0palllaeTcs K CeKI[UAM, HOJIXKHEI OLITh 3arpyKeHBl Me-
TafaHHbIE BCEX 9TUX CEKIIUH.

C Harpy3ko#, nmpucyied nHGOPMaIuOHHLIM XPaHUINUIIAM, MOXKET UMETh CMEBICJI CO37IaBaTh OOJIbIIIE CEK-
nui, 4yeM ¢ Harpy3koi OLTP. Kak nipaBuio, B MHGOPMALMOHHBIX XpaHUJINIIaX BpeMs IIJIaHUPOBAaHUS 3a-
IIpoca BTOPOCTEIIEHHO, TaK KakK ropa3no 00/bllle BDEMEHHM TPATUTCS Ha BHIIOJHEeHHe 3ampoca. OgHako
mpu 1000M THUIIE Harpy3KM BaKHO IIPUHUMATH IIPaBUJIbPHBIE PEIIEeHUS Ha PaHHE! CTaJuy peau3aliuy,
TakK KaK Ipollecc nmepepaldueHuss TabmuIll 60IbIIOro 00bEMa MOXKET 0Ka3aThCs YPE3BLIYANHO OITHUTEITh-
HBIM. [IJ151 OIITUMM3AIIUN CTPATETUH CEKIIMOHUPOBAHUS YacTO ObIBAET MOJIE3HO IPEIBAPUTEIBHO IMYIIH-
poBaTh OXKHOaeMyl0 Harpy3ky. Ho HM B KOeM ciy4dae Helb3s mojlaraTh, YTO YeM OO0JIbIlle CEKIIUM, TEM
JIydIlle, PaBHO KakK 1 Ha0OOPOT.

5.11. CTopOHHMEe paHHble

PostgreSQL wacTtuyHo peanusyet cueuupukranuio SQL/MED, nmo3Bosisi Bam o0paliaTbCs K JaHHBIM, Ha-
XOOSAIIUMCS CHapyXu, UCTIOJb3ys oOriyHble SQL-3anmpockl. Takue gaHHbIE HA3BIBAIOTCS CMOPOHHUMU.

CTopoHHME maHHBIE HOCTYMHH B PostgreSQL yepe3 06épmky cmopoHHuUx aHHbiX. OGEPTKa CTOPOHHUX
OaHHBIX — 3T0 OuOJIMOTEeKa, B3aUMOOEMCTBYIOIIAs C BHEIITHUM UCTOYHUKOM JTaHHHEIX U CKPBIBAIOIas B ce-
0e BHyYTpeHHUE 0COOEHHOCTH IMOOKITIOUEHUS U MOJIyYeHUs HaHHbBIX. HECKOTBKO T'OTOBHEIX 0OEPTOK Ipeno-
CTaBISIIOTCS B BUAE MOOYJIEH contrib ; cM. [Ipunoxkenue F. Takke BbI MOXeTe HaWTH Apyrue o0EPTKH,
BBIITYCKaeMbIe KaK [OIOJIHUTEIbHLIE MPOAYKTH. ECliu HM 0fiHa M3 CYIIeCTBYIOMX 0OEPTOK Bac He yCTpa-
WBaeT, Bl MOXKETe HallucaTh CBOIO cOOCTBeHHYIO (cM. ['maBy 56).

YT106Bl 0OPATUTLECS K CTOPOHHUM [AaHHBIM, BEI JOJIKHEI CO3MaTh 00BEKT CIMOPOHHULL cepsep, B KOTOPOM
HacTpauBaeTCs MOAKJII0OYeHHe K BHEITHEMY MCTOYHUKY OAHHBIX, OIPENeISiOTCS IIapaMeTpPhl COOTBET-
CTByIOIIEN OOGEPTKH CTOPOHHUX HAaHHBIX. 3aTEM BBl HOJIZKHBI CO3[IaTh OOHY MJIM HECKOJIBKO CMOPOHHUX
mabauy, ONpenesiuB TeM CaMbIM CTPYKTYPY BHEIIHUX AaHHBIX. CTOPOHHME TaOIUIILI MOXKHO HUCIOJIH30-
BaTh B 3allpocax Tak XKe, Kak 1 OOBIYHBIE, HO UX MaHHBIE He XpaHsSTCSA Ha cepBepe PostgreSQL. I1pu Kax-
mom 3ampoce PostgreSQL obpaimaeTcsi K 00EPTKe CTOPOHHUX JaHHBIX, KOTOPasi, B CBOI0 O4Yepeqsb, IIOJTy-
YaeT JaHHBIE U3 BHEITHETO NCTOYHUKA UNIU IepemaeT ux emy (B cnydae koMmaun INSERT unu UPDATE).

ITpu obpallleHuy K BHEITHUM JaHHBIM YIOaJIEHHBIN UCTOYHUK MOXKET ITOoTpeboBaTh ayTeHTU(GUKAIIUN KITH-
eHTa. COOTBETCTBYIOIIVE YUYETHLIE MaHHbBIE MOXKHO IIPEIOCTABUTEL C IIOMOIILI0 cONOcmasaeHull Noab30-
gameiell, TI03BOJISIONINX OMIPENeIuTh B YaCTHOCTH UMEHAa U IIapOoJid, B 3aBUCUMOCTH OT TEKYIIel POoJu
nonb3oBaTensa PostgreSQL.

HononuuTenbHyo nHpopMmaluio Bh HaiméTe B CREATE FOREIGN DATA WRAPPER, CREATE SERVER,
CREATE USER MAPPING, CREATE FOREIGN TABLE u IMPORT FOREIGN SCHEMA.

5.12. lpyrme oobeKkTbl 0a3 AaHHbIX

Tabnulel — LeHTpalbHBIe 00BEKTH B CTPYKTYPE PESIIMOHHON 0a3bl JaHHHIX, TAK KaK OHU COmepzKaT
BaIu maHHbIe. Ho 9TO He eqUHCTBEHHEIE 00BEKTHI, KOTOPBIE MOT'YT B HEH CYIIIeCTBOBaTh. [IOMHUMO HUX BHI
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MOJKeTe CO3[aBaTh U UCIIOIb30BaTh OOBEKTH U IPYTUX TUIIOB, IPU3BaHHLIE COEIATh yIIPABJIEHNE TaHHEI-
Mu 3¢ derTuBHEE U ynoOHee. OHU He 00CYKOAIOTCS B 9TOM I'JIaBe, HO MBI IPOCTO EPEYUCIINM HEKOTOPHIE
u3 HUX, 4TOOBI BEI 3HAIX 00 MX CYIIIeCTBOBAHUM:

e IIpencraBneHus

e O@YHKIWU U OI€pPaTOPH

e Tumnsl JaHHBIX U JOMEHEI

e Tpurreps! u IIpaBusa Iepes3anucu

ITogpo6GHEEe COOTBETCTBYIOIIHME TEMBI OCBelnaTcs B Yactu V.

5.13. OTcne)XxuBaHue 3aBUCMMOCTEMN

Korma BB co3paéTe CI0KHBIE CTPYKTYPH 0a3 HaHHBIX, BKIIOYAOIINe MHOXKECTBO TabIuIl C BHEITHUMU
KJII0YaMU, TPEICTAaBJIEHUSIMU, TPUTTepaMu, QYHKIMSMHU U T. I1., BBl HESTBHO CO3[IaéTe CETh 3aBUCUMOCTEMN
Mexny obbpekTamMu. Hampumep, Tabnulla ¢ OrpaHUYEHUEM BHEITHErO KJTIoYa 3aBUCUT OT TaOIHIILI, Ha
KOTOPYIO OHA CCHIJIaeTCH.

711 coxpaHeHUs 11eJIOCTHOCTU CTPYKTYPHI Bceil 6a3nl maHHBIX, PostgreSQL He mo3BonseT ygansiTh 00b-
€KTHI, OT KOTOPHIX 3aBUCAT Opyrue. Hanmpumep, nonkiTKa yaoanuTh Tabnuny products (MBI paccMaTpUBaIn
eé B [Tompasperne 5.3.5), OT KOTOPO# 3aBUCUT Tabnulla orders, IPUBENET K OMNOKe IPUMEPHO TAKOTO
ComepXKaHu:

DROP TABLE products;

OUIMBKA: vypnanutThb obbexT "Tabnuua products" Henb3d, Tak kKak OT HEro 3aBUCAT Ipyrue

INIOOPOBHOCTH : orpaHuuenue orders_product_no_fkey B orHomenun "Tabnuua orders" 3aBUCHUT
oT obwvekTa "Tabnuua products"

IIOOCKA3KA: IOng ymaleHusd 3aBUCHUMBIX OOBEKTOB HCHOONbL3yHTe DROP ... CASCADE.

Coo06iienue 06 omunbKe OAET IMOIEe3HYI0 MOACKAa3Ky: €CJIU Bhl HE XOTUTE 3aHUMAThLCS TUKBUIAIINEN 3aBU-
CHUMOCTeH II0 OTOEeIbHOCTH, MOXKHO BEITIOJTHUTD:

DROP TABLE products CASCADE;

U BCe 3aBUCHUMEIE 06'I>eKTBI, ad TaKXe 06”beKTBI, 3aBHUCHAIIIVE OT HUX, GYJIYT yYoaJiIeHbBl PEKYPCHUBHO. B sTtoMm
cinydae tabnuma orders ocTaHeTCs, a yoajleHo OyIeT TOJILKO €€ orpaHUYeHne BHEIIHEero Kilova. Yaane-
HHWEe He PACIIPOCTPAaHUTCA Ha Opyrue 06'beKTbI, TaK KaK HU OOUH Oﬁ"beKT Heé 3aBUCHUT OT 3TOI'O OrpaHu-
YeHHusd. (ECJ‘IH BBEI XOTHUTE IIPOBEPUTH, UTO HpOPI30ﬁJZ[éT IIPU BBIIIOTHEHUH DROP ... CASCADE, 3allyCTUuTe
DROP 6€3 CASCADE u ImpouuTauTe NogposHOCTH (DETAIL).)

I[TouTu BCe KOMaHOEI DROP B PostgreSQL nognep>XuBaloT YKa3aHue CASCADE. KoneuHO, B BO3MOXKHEBIX
3aBHUCHMOCTEH 3aBHUCHUT OT THUIIa 00BbEeKTa. BB TakKKe MOKeTe HalucaTh RESTRICT BMECTO CASCADE, YTOOEI
BKJIIOYHUTE IIOBE€OEHKE 110 YMOJIYaHWIO, KOI'ma 00BEeKT MOXKHO YOAJIUTh, TOJIBKO €CJIKM OT HETO HEe 3aBUCAT
HHUKaKue Jpyrue.

IIpumMeuyanue

Craupgapt SQL TpebyeT siBHOTO yKa3aHUS RESTRICT WIKW CASCADE B KoMaHAe DROP. Ho aTo Tpebo-
BaHMe Ha caMOM [eJie He BRIIONIHsAeTCsS HU B ogHoM CYB]I, Ipu 3TOM OOHUM CHCTEMEI 110 YMOJTYaHUI0
IoApa3yMeBaroT RESTRICT, a Apyrue — CASCADE.

Ecnu B KOMaH[e DROP IIEPEUHNCISIOTCS HECKOJIBKO 00BeKTOB, CASCADE TpeOyeTCsl YKa3klBaTh, TOIBKO KO-
Toa eCTh 3aBUCUMOCTY BHe 3ajaHHOU rpynnel. Hanmpumep, B KoMaHOe DROP TABLE tabl, tab2 Ipu Ha-
JINYUY BHEIUIHEro KJII04a, CCHIJIAIOUIerocs Ha tabl M3 tab2, MOXKHO He yYKal3hlBaTb CASCADE, 4YTOOHBI OHa
BHIIIOJTHUJIACH YCIIEIIHO.

g monmb3oBaTeNnbCKUX GyHKIUN PostgreSQL oTciiexkuBaeT 3aBUCUMOCTHU, CBSI3aHHBIE C BHEIIIHE BUIU-
MBIMU CBOMCTBaMU GYHKIIUMH, TAKMMHU KaK TUIIBl apTyMEeHTOB 1 pe3yJibTaTa, HO He 3aBUCUMOCTH, KOTOPhIe
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MOT'YT OBITH BBISIBJIEHEI TOJILKO ITPU aHAIW3€e Tella QYHKIIMK. B KauecTBe mMpuMepa PacCMOTPUTE CIIedy-
IOIIUY CLIIeHapHUu:

CREATE TYPE rainbow AS ENUM ('red', 'orange', 'yellow',
'green', 'blue', 'purple');

CREATE TABLE my_colors (color rainbow, note text);

CREATE FUNCTION get_color_note (rainbow) RETURNS text AS
'SELECT note FROM my_colors WHERE color = $1'
LANGUAGE SQL;

(Omtucanwue ¢pyHKIMM si3bika SQL MoxkKHO HaiTu B Pasgene 37.4.) PostgreSQL OyneT moHUMAaTh, 4TO (QYHK-
IMs get_color_note 3aBHUCHUT OT THIIA rainbow: IPHU yOalleHUU THUIa OymeT NPUHYOUTEIIFHO yoalieHa
byHKIMSA, TaK KaK TUI €€ apryMeHTa OKa3kIBaeTcs HeonpeneneéHHbM. Ho PostgreSQL He OymeT yIUTHI-
BaTh 3aBUCUMOCTh get_color_note OT TaOJIUIBI my_colors ¥ He YOAIUT QYHKLIMIO IIPU yOaJIeHUU Tabiu-
usl. Ho y 9TOro mogxoma ecTh He TOJIBKO MUHYC, HO U TIJTIOC. B cmy4dae oTcyTcTBUS TabmUIlbl 9Ta QyHKITUSA
ocTaHeTCs pabouel B HEKOTOPOM CMEIC/IE: XOTSI ITPU TIOMIBITKE BBHITIOJTHUTEL €€ BO3HUKHET OIuOKa, HO IPU
CO3[aHUM HOBOM TalbIUIlLI C TeM XKe UMeHeM QyHKIUS cCHOBa OymeT paboTaTh.
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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 ¢popwma ssBnsercs pacimmpenueM PostgreSQL. OHa 3amotHsieT CTOIOIIE CIeBa 10 YHCITy IepefaH-
HBIX 3HaquHﬁ, a BCe OCTaJIbHEBIE CTOJ'I6LIBI IIPUMHUMAIOT 3HAYEHHNS 110 YMOJIYaHHUIO.

I/ ICHOCTH MOKHO TaKXe SBHO yKa3aTh 3HAUYEHUSI [0 YMOJTYaHUIO IJIsT OTOEIbHBIX CTOIOI[0B UJTH BCEH
CTPOKH:

INSERT INTO products (product_no, name, price) VALUES (1, 'Cheese', DEFAULT);
INSERT INTO products DEFAULT VALUES;

OpHa KOMaH[a MOXKET BCTaBUTD Cpa3y HEeCKOJIBKO CTPOK:

INSERT INTO products (product_no, name, price) VALUES
(1, 'Cheese', 9.99),
(2, 'Bread', 1.99),
(3, 'Milk', 2.99);

TakxKe BO3MOZKHO BCTAaBUTh Pe3yJIbTAT 3ampoca (KOTOPHIH MOXKET He ColepKaTh CTPOK 00 comepzKaTh
OIOHY WJIN HECKOJIBKO):
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INSERT INTO products (product_no, name, price)
SELECT product_no, name, price FROM new_products
WHERE release_date = 'today';

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. Ums TaGIUILBI ¥ U3MEHSIEMOT'0 CTOJIOA
2. HoBoe 3HaueHnue cTosnbiia
3. Kputepuii oTr6opa u3MeHIEMEIX CTPOK

Ecnu BBl moMHUTE, B [71aBe 5 TOBOPUIOCH, YTO B SQL B MPHUHIIWIIE HET YHUKAJIPHOTO UAEHTU(DUKATOPA
cTpok. TakuM 00pa3oM, He BCerga BO3MOXKHO SBHO YKa3aTh Ha CTPOKY, KOTOPYIO TpeOyeTCss U3MEHUTD.
ITosToMy HEOOXOOMMO yKa3aTh YCJIOBUS, KAKUM IOJIZKHBI COOTBETCTBOBaThH TpebyeMasi CTpoka. TOJIBKO
ecnu B 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. YaaneHue AaHHbIX

M= pacckasanu O TOM, KaK HOo0aBISAThH HAaHHBIE B TAOIUIBI ¥ KaK M3MEHSTh UX. Telmeph BaM OCTaloCh
y3HaTh, KaK yOAIUTh JaHHbIE, KOTOPHIE OKA3aJiuCh He HYXKHEBL. Tak XKe, Kak go0aBiIsiTh HaHHBIE MOXKHO
TOJIBKO II€ILIMU CTPOKAMH, YOAJISATh UX MOXKHO TOJIBKO IIO CTPOKaM. B mpepsimyiiemM pa3gesne Ml OTMETH-
7, 4TO B SQL HET BO3MOKHOCTH HAMIPSIMYIO afpeCOBATh OTHAEJIbHEIE CTPOKH, TAaK YTO YIAIUTE N30PaHHbIE
CTPOKH MOZKHO, TONBKO CHOPMYIMPOBAB [JI HUX MOAXOAsAIIne ycinoBusi. Ho ecnu B Tabnulie ecTh mep-
BUYHBIN KITIOY, C €T0 TIOMOIIIBI0 MOKHO OAHO3HAYHO BHIAEIUTE ONPENEIEHHYIO CTPOKY. [Ipu 93TOM MOXKHO
TaK e YOAJUTh TPYINE CTPOK, COOTBETCTBYIOIINE YCIJIOBHIO, MO0 Cpa3y BCE CTPOKYU TaOTUIIEL.

st ymameHus: CTPOK UcHoiib3yeTrcss KoMaHaa DELETE; eé cMHTaKCHUC OYeHb IT0X0XK Ha CMHTAKCHUC KO-
MaHOb UPDATE. Hanmpumep, yoanuTs BCe CTPOKU U3 TabJUIEI C TOBapaMu, UMeIIUMH 11eHy 10, MOXKHO
Tak:

DELETE FROM products WHERE price = 10;

Ecnu BH HanuieTe IpoCTo:
DELETE FROM products;

OymyT ymaneHbl Bce cTpoKu Tabmuilbl! ByabsTe oCTOpOXKHBI!

6.4. Bo3BpaT OaHHbIX U3 USMEHEHHbIX CTPOK

Huorpma ObIBaeT IIOJIE3HO MOJIyYaTh JaHHBIE U3 MOOTU(MUIIMPYEMEIX CTPOK B IMpoIecce ux o6paboTKu. ITO
BO3MOXKHO C MCIIOJIb30BaHHEM MIPedIoKeHHs RETURNING, KOTOpPOe MOXKHO 3aflaTh OJIS KOMAaH[ INSERT,
UPDATE M DELETE. IIpuMeHeHKre RETURNING II03BOJISI€T 000HTHCEH 0€3 MOMOHUTEIFHOTO 3amIpoca K 6a3e
st cbopa JAaHHBIX M 9TO OCOOEHHO IEeHHO, KOTHa KaK-TO WHadYe TPYIHO MOJyYUTh U3MEHEHHBIE CTPOKHU
HaOEeXKHBIM 00pa3oM.

B mpepmozkeHnu RETURNING [AOIYCKAeTCS TO K€ COOEePzKUMOE, YTO M B BBIXOJHOM CITMCKE KOMaHMHI
SELECT (cM. Pa3gen 7.3). OHO MOZKeT comepkKaTh UMEeHa CTOJIOIIOB 11eJIeBOM TaOMuITLl KOMAaHIbl UIU 3Ha-
YEeHUS BRIPAXKEHUU C 9TUMH CTOIOIaMu. TakKe 4acTO MPUMEHSIETCS KpaTKas 3amuch RETURNING *, BHI-
OupatoIias BCe CTOJOILI IIeJIeBOM TaOIUITHI 10 TTIOPAIKY.

B komaHme INSERT JaHHBIe, BhIJaBaeMble B RETURNING, 00pa3ylOTCs U3 CTPOKY B TOM BHUIE, B KAKOM OHa
Oblyla BCTaBJIeHa. ITO HEe OYEHb II0JIE3HO ITPU NPOCTOM A00aBIEeHUH, TaK KaK B pe3yabTaTe OyOyT IOJTy-
YeHHI Te K€ HaHHbIe, YTO OBLINIM mepefaHbl KITHeHTOM. Ho 3To MoXXeT OLITh 0O4YeHb YIOOHO ITPYU MUCIIOIb-
30BaHUM BHIUYHCIIIEMEIX 3HAYEHUH M0 yMo4YaHuio. Hanpumep, eciu B Tabmuile eCcTh CTONOEIl serial, B
KOTOPOM T'€HEPUPYIOTCS YHUKaIbHbIE HOeHTU(PHUKATOPE], KOMaHAa RETURNING MOKET BO3BPATUTh UAEH-
TUUKATOP, Ha3HAaUYEeHHBIM HOBOM CTPOKE:

CREATE TABLE users (firstname text, lastname text, id serial primary key);

INSERT INTO users (firstname, lastname) VALUES ('Joe', 'Cool') RETURNING id;

HpeI[J'IO}KeHI/Ie RETURNING TaK¥e O4Y€eHb II0JIE3HO C INSERT ... SELECT.

B KomaHpe UPDATE JaHHEBIE, BhIIaBaeMble B RETURNING, 00pa3yiOTCSI HOBHIM CONEPKUMEIM M3MEHEHHOMU
cTpoku. Hanmpumep:

UPDATE products SET price = price * 1.10
WHERE price <= 99.99
RETURNING name, price AS new_price;

B xomMaHAe DELETE maHHBIE, BEIZaBaeMble B RETURNING, 06pa3yioTCs COOEPKUMBIM YIAIEHHOM CTPOKH.
Hanpumep:

DELETE FROM products
WHERE obsoletion_date = 'today'
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RETURNING *;

Ecnu gns neneBoi TaGnIUIEl 3aalbl TPUTrTepk! (cM. I'maBy 38), B RETURNING BHIHAIOTCS [MaHHBIE U3 CTPO-
KM, U3BMEHEHHOU Tpurrepamu. Takum o6pa3oM, RETURNING 4aCTO IPUMEHSETCS U OJIs TOTO, YTOORI IIpo-
BEPUTH COIEPIKUMOE CTOJIOIIOB, U3MEHSIEMBIX TPUTTEPAMH.
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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

ITpoliecc uI¥ KOMaHOa IIONIy4YeHUs OMAaHHBIX M3 0a3bl JAHHEIX Ha3bIBaeTCs 3anpocom. B SQL 3ampoch
dbopmynupyroTcs ¢ moMoIrbio KomaHgel SELECT. B ob1ieM Buge KoMaHOa SELECT 3alHCHIBAETCS TakK:

[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

«[TpenmoxkeHre FROM» 00pa3yeT TabIHIy U3 OOHOMN MM HECKOJIBKUX CCBHIIOK Ha TabJIHIIEL, 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 @noruyeckoe_BhrIpaXxeHHE

T1 { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2
USING ( cnHcok cTonbryoB COeIHHEHHI )
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T1 NATURAL { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2

CnoBa INNER M OUTER HeoOsi3aTelbHBI BO Bcex (opmax. ITo ymMonmuyaHuio moapasyMeBaeTcss INNER
(BHYyTpeHHee COeIMHEeHNe), a IPU YKa3aHuu LEFT, RIGHT U FULL — BHeIIHee COeIuHEeHNe.

Yciaosue coeduHeHus yKasbIBaeTCs B IIPEOIOKEHUNM ON HUJIH USING, TuO0 HEesIBHO 3aJaéTcs KIloue-
BBIM CJIOBOM NATURAL. ITO YCJIOBHE OHpefesseT, KaKie CTPOKU ABYX MCXOMHBIX TaOJIMI CUHUTAIOTCS
«COOTBETCTBYIOIIUMU» OPYT OPYTY (3TO IOOPOOHO PAaCCMaTPUBAETCSA HUXKE).

Bo3MOXKHBIE THUIIEI COEIUHEHUNN C COIIOCTABIEHUSIMU CTPOK:
INNER JOIN

IInsa xkaxpow ctpoku R1 u3 T1 B pe3ynbTupyiomiei Tabiuile COOmepKUTCS CTPOKA OIS KaxXKOoou
CTPOKHU B T2, yOOBIETBOPSAIOIIEN YCIOBUIO coeguHeHus c R1.

LEFT OUTER JOIN

Cuauasa BHIIIONHsETCs BHyTpeHHee coemuHenne (INNER JOIN). 3aTeMm B pe3ynbTaT HOOaBISIOT-
cs1 Bce CTpoku u3 T1, KOTOPEIM He COOTBETCTBYIOT HHKaKue CTPOKU B T2, a BMeCcTO 3Ha4YeHUH
cton61oB T2 BcTaBnsooTcsas NULL. TakuMm o06pa3oM, B pe3yNbTUpPYIOMIEH Tabnuile Bcerga OymeT
MHHHUMYM OOHA CTPOKAa [AJIg KaXaou cTpoku u3 T1.

RIGHT OUTER JOIN

Cuauasa BrInTonHsIeTCs BHyTpeHHee coemuHenne (INNER JOIN). 3aTtem B pe3ynbTaT HOOaBISIOT-
Cs BCe CTPOKHM m3 T2, KOTOPHIM HE COOTBETCTBYIOT HHMKaKHe CTPOKM B T1, a BMeCTO 3Ha4YeHUuu
ctonbioB T1 BcTaBmstorcss NULL. 9To coemuHenue siBiusieTcsa oOpaTHHM K jeBomy (LEFT JOIN):
B pe3ynbTUpPYIOIIel Tabule Bcerna OymeT MUHUMYM OfHA CTPOKa [JId KaxKOoi CTPOKHu u3 T2.

FULL OUTER JOIN

CHauaria BHIIONIHSIETCS BHYTPeHHee coefHeHNe. 3aTeM B pe3yJbTaT f00aBIsI0TCS BCe CTPOKY U3
T1, KOTOPBEIM HE COOTBETCTBYIOT HUKaKKe CTPOKHU B T2, a BMEeCTO 3HaYeHuM cTos6110B T2 BCTaBIsA-
1orcst NULL. U HakOHeIl, B pe3yJIbTaT BKIIIOYAIOTCS BCE CTPOKHU U3 T2, KOTOPHIM HE COOTBETCTBYIOT
HUKakue CTpoku B T1, a BMecTo 3HadeHu cTosbios T1 Bcrasmsaorcas NULL.

IIpennoxkeHue ON omnpenenseT Haubonee 0611yI0 GOPMY YCIOBUS COEIMHEHUS: B HEM yKa3bIBAIOTCS
BHIPAKEHUS JIOTUYECKOTO THUIA, HOAOOHEIE TEeM, YTO MCIONb3YIOTCS B MPEMJIOKEHUM WHERE. ITapa
CTPOK M3 T1 U T2 COOTBETCTBYIOT APYT OAPYTY, €CJIX BEIpaXkKeHue ON BO3BpAIIAeT [Jjisd HUX true.

USING — 3TO COKpAIéHHAs 3alMCh YCIIOBUS, TTOJIe3Hasi B CUTYallMH, KOTAa ¢ 00euX CTOPOH COeduHe-
HUS CTOJIOIBI UMEIOT OOQWHAKOBHEEe nMeHa. OHa MPUHUMAET CITUCOK OOIIMX UMEH CTONOIIOB Yepes 3a-
TATYI0 ¥ GOPMHUPYET YCIIOBUE COEIUHEHUST C PABEHCTBOM 3THUX CTOJONOB. HampumMmep, 3amuchk coenu-
HEHHs T1 U T2 C USING (a, b) GOpPMHUPYyET YCIOBUE ON Tl.a = T2.a AND T1.b = T2.b.

Bosnee Toro, mpu BEIBOAEe JOIN USING MCKIIOYAIOTCS M30BITOYHBIE CTOJIOIBI: 00a COMOCTABIEHHEBIX
cTon0OIla BEIBOOUTL HE HYXKHO, TaK KaK OHHM COflepzKaT OOWHAKOBHIe 3HaueHHs. Torga Kak JOIN ON
BBITAET BCe CTOJIOLLI U3 T1, a 3a HUMHU BCe CTOJIOIEI U3 T2, JOIN USING BHIBOOUT ONUH CTOJIOEeI OJIst
Kaxkmou maphl (B yKa3aHHOM ITOPSIIKe), 3a HUMHU BCe OCTaBIIHECS CTOJIOIHI M3 TI W, HAKOHeIl, BCe
OCTABIIIHECS CTOJIOIEI T2.

HaxkoHer, NATURAL — coKpamiéHHas ¢opma USING: oHa o6pa3yeT CIIHMCOK USING U3 BCEX UMEH CTOJIO-
1I0B, CYIIECTBYIOIINX B 00emx BXOOHBIX Tabmuiax. Kak u ¢ USING, 9TU CTONOLB OKa3bIBAIOTCSI B BBIXOI-
HOM TabnuIle B eMUHCTBEHHOM 3K3eMnisipe. Eciu cTonb110B C OMMHAKOBEIMH UMEeHaMHU He HaXOIUTCS,
NATURAL JOIN OeMCTBYeT KakK JOIN ... ON TRUE M BHIIAET AeKapTOBO IIPOU3BEMIEHNE CTPOK.

IIpyumMmeyanue

HpeJITIO}KeHI/Ie USING pa3yMHO 3alllUIIeHO OT U3MEHEHUMN B COEOUHSIEMBIX OTHOIIEHUSX, TaK
KaK OHO CBsA3bIBa€T TOJIBKO SIBHO II€pPEeYHCIJIEHHBIE CTOJ'I6].U:I. NATURAL cuuTaeTcs 6oiee PHUCKO-
BaHHBIM, TaK KakK IIpH M060M U3MEHEHHN CXEeMEI B OOHOM HUJIX OPYIOM OTHOIIEHHH, KOTr'da II0-

95



3amnpocH

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

KiroueBoe CJI0BO AS ABISIETCS HeoOA3aTelIbHBIM. BMECTO ncesngormm 3[eCh MOXKeT OBITh JII000M UOEHTH-
dukaTtop.

IIceBOOHUMEI 4aCTO IIPUMEHAIOTCA OJId Ha3HAYEeHHUA KOPOTKUX I/IJZ[eHTI/I(l)I/IKaTOpOB OJIMHHBIM UME€HaM Tab-
JIAL] C LOEeJIbIO YIIYYIIEeHUA YUTaeMOCTHU 3alIPOCOB. HaHpHMep:

SELECT * FROM "ouenb_gnnuuHoe_uMmd_Tabnuus" s JOIN "mpyroe_nnuHHoe_uMd" a
ON s.id = a.num;

IIceBOOHMM CTaHOBUTCS HOBBIM HMEHEM TaOIMIIEI B paMKaX TeKYIIero 3ampoca, T. €. II0cjie Ha3HaYeHUsI
TICeBOOHUMA HCIIOIb30BaTh UCXOOHOE UM TAaOIUIIEI B OPYTOM MecCTe 3allpoca Hemb3si. TakuM obpa3om,
CIedyIoIIuH 3alpoC HeOOIIyCTHUM:

SELECT * FROM my_table AS m WHERE my_table.a > 5; —— HENPAaBHUIbHO

XO0Tst B OCHOBHOM IICEBOOHUMEI UCIIOIL3YIOTCS OISt yIoOCTBa, OHU OBIBAIOT HEOOXOOUMEI, KOTma Tabsuiia
COEeNUHsIeTCSI caMa C Co00H, HampuMep:

SELECT * FROM people AS mother JOIN people AS child
ON mother.id = child.mother_id;

Kpome Toro, mceBOOHUMEI 00513aTEIbHO HY?KHO Ha3HadaTh mog3amnpocaM (cMm. ITompasmen 7.2.1.3).

B ciyyae HEOOHO3HAYHOCTY OIpenesIeHus IICEeBOOHMMOB MOXKHO MCII0/Ib30BaTh CKOOKU. B cnenyromem
IIpUMePe TTEPBHIN OTIEPATOP Ha3HAYAET IICEBAOHUM b BTOPOMY 9K3EeMIIJISIPY my_table, @ BTOPOI OTIEPaToOp
Ha3HayvaeT IICEeBOOHUM Pe3yJIbTATy COEIUHEHUS:

SELECT * FROM my_table AS a CROSS JOIN my_table AS b ...
SELECT * FROM (my_table AS a CROSS JOIN my_table) AS b ...

B mpyro#i ¢popme Ha3HauyeHUS IICEBIOHHMMA BpeMeHHELIe MMeHa [Al0TCs He TOJIbKO TabiuiiaMm, HO U eé
CTOJIOIIaM:

FROM rabnuuHad cceuika [AS]) ncesmouuMm ( cronbenl [, cronben2 [, ...]11 )

Ecnu nceBOOHMMOB CTOJ'I6I_IOB OKa3bIBae€TCsa MEHbIIIe, 94eM (I)aKTI/I‘{eCKI/I CTOJ'I6I.IOB B Ta6TII/IL[e, OCTaJIbHEIE
CTOHGHBI COXPAHAKT CBOX UCXOOHBIE MMEHA. OTa 3amuch 0CoOEHHO MToJIe3Ha OJId 3aMKHYTBIX COeIVHEHUN
HJIN II0O3aIIPOCOB.

Korma riceBmoHNM IPHUMEHSIETCS K Pe3yAIbTaTy JOIN, OH CKPEIBAaeT OPUTHHAIbHEIE UMEeHa TabJIull BHYTPH
JOIN. Hampumep, aTo momycTuMbili SQL-3ampoc:

SELECT a.* FROM my_table AS a JOIN your_table AS b ON ...
a 3alIpoc:
SELECT a.* FROM (my_table AS a JOIN your_table AS b ON ...) AS c

OH.II/IGO‘-IHI:II‘/JI, TaK KaK IICEBOOHUM Ta6J'II/II_IbI a He BUIEeH CHaPYy2XKM OIlIpedeJieHusd IICeBOOHHuMa c.

7.2.1.3. NMNop3anpochl

IMopzampocki, 06pa3yooIue TabaUuIlbl, JOIKHBI 3aKII0YaThCSI B CKOOKYM ¥ UM 00513dMe/1bHO OOJXKHBI Ha-
3Ha4YaThCs ICEBOOHUMEI (Kak omucaHo B [Togpa3mene 7.2.1.2). Hanmpumep:

FROM (SELECT * FROM tablel) AS ncCeBIOHHUM

OTOT IPUMEP PABHOCHUJIEH 3allCH FROM tablel AS ncesponum. bOJiee HHTEPECHBIE CUTYalli, KOTOPEIE
HeJIb3s CBECTHU K IIPOCTOMY CO€OWHEHKIO, BOSHHKAIOT, KOIrda B IIOO3allpOCe MCIIOJIb3YIOTCA arperupylo-
mye QyHKIUYU 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 9.18) BeI3bIBanach OJIst
KaXK[oro IrapaMeTpa B OTAEJIBHOCTH, a PE3Y/IbTaTh 00BbEIUHSIJINCE C IIOMOIITBbI0 KOHCTPYKITUH ROWS FROM.

UNNEST ( BrlpaxeHuHe mMaccuBa [, ...] ) [WITH ORDINALITY] [[AS] nceBZoHHM TaObIHIEI
[ (mceBmonuM_crTonbrma [, ...]1)1]

Ecnu ncesnonuM_ra6ruprrHe YKa3aH, B KAYECTBEe UMEHU TaOIUIIE MCIIONb3YeTC s UMsI GYHKIINY; B CIIydae
C KOHCTPYKIIUEN ROWS FROM () — UMS IepPBOM QYHKIIUU.

Ecnu 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. Npepno>xeHne WHERE

<<Hpe;1no>KeHHe WHERE>» 3allMUCBEIBA€TCsA 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-
JIEHHEBIM.

IIpumeuanue

YcnoBue Oyt BHYyTPEHHET 0 COeIUHEeHUST MOXKHO 3alTMCaTh KakK B IIPEII0OKEeHUH WHERE, TakK U B Ipef-
noxkeHuu JOIN. Hampumep, 3TO BHIpaXKeHue:

FROM a, b WHERE a.id = b.id AND b.val > 5
PaBHO3HAYHO 3TOMY:

FROM a INNER JOIN b ON (a.id = b.id) WHERE b.val > 5
¥ BO3MOJXKHO, JaXe 3TOMY:

FROM a NATURAL JOIN b WHERE b.val > 5

Kaxkoii BapuaHT BHIOPaTh, B OCHOBHOM [IE€JIO0 BKyCa U CTUJISA. BapuaHT ¢ JOIN BHYTPHU IIPEIOKEHUS
FROM, BO3MOZKHO, He JIYYIIINY C TOUKU 3peHusa COBMeCTUMOCTH ¢ apyrumMu CYB]I, X0oTs OH U onicaH
B ctaHgapTe SQL. Ho gn1g BHEIIHUX COeTWHEHUU OPYTHUX BAPUAHTOB HET: UX MOXKHO 3alHUCHIBATh
TOJIBKO BO FROM. IIpenoxKeHus ON ¥ USING BO BHEIIIHUX COeOAUHEHUSIX He PaBHO3HAYHbI YCIIOBUIO
WHERE, TaK KaK OHH MOTYT H00aBJIATh CTPOKH ([JIs BXOOHBIX CTPOK 0e3 COOTBETCTBHUS), a TaK¥Ke
yOansaTh UX U3 KOHEYHOT' O pe3yiabTaTa.

HecKobKO MpHMEpPOB 3aIlIPOCOB C WHERE:

SELECT ... FROM fdt WHERE cl1 > 5

SELECT ... FROM fdt WHERE cl1 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 — Ha3BaHHeEe TAOIHUIILI, MOPOXKAEHHON B HMPEOI0XKeHNUH FROM. CTPOKH, KOTOPBIE HE COOTBETCTBYIOT
YCIIOBUIO WHERE, UCKJTI0Yal0TCA U3 fdt. OOpaTuTe BHUMaHKWe, KaK B KaUeCTBe BHIPAXKEHUI 3HAUEHUS UC-
TMONB3YIOTCS CKalsIpHBEIE TMOa3anpockl. Kak u mio0ble Opyrue 3allpocChHl, MOA3alIPOCH MOTYT COOepKaTh
CIIOKHBIE TAaOMUYHBIE BEHIPAXKEHUsI. 3aMeTbTe TaKKe, YTO fdt MCIOMb3yeTCs B moA3arnpocax. JomomHe-
HUe UMeHH cl B Bue fdt.cl HeoOXOOHUMO TOIBKO, €CJIH B MMOPOXKAEHHOM TabIHIle B ITOA3alIpoce TaKxkKe
OKa3wIBaeTcs cTosiberr c1. IToTHOe uMs IpUmaéT ICHOCTh faze TaM, Irje 6e3 Hero MoKHO 0O0UTHUCH. DTOT
IpUMEP ITOKa3kBaeT, Kak 00/1acTh UMEHOBAHUS CTOJIOIIOB BHEIITHETO 3alIpOCa PacIpPOCTPaHsIeTCs Ha BCe
BJIOZKEHHBIE B HET'O BHYTPEHHME 3aIIPOCHL.

7.2.3. NMpepno>xXeHna GROUP BY M HAVING

CTpOKY HMOPOKOEHHOM BXOTHOM TaAOMHIIBI, mpoIlenire GUuIbTP WHERE, MOXHO CTPYIIHUPOBAThH C IIOMO-
IO TPENJIOKeHusT GROUP BY, a 3aT€M OCTABUTHL B PE3YIIbTAaTe TOJIbKO HYXKHBIE TPYIIIEl CTPOK, UCIIOMb-
3ys MpenjioKeHne HAVING.

SELECT cmnuCcox_BbIOOPKH
FROM
[WHERE ...]
GROUP BY rpynnupypomui_cronbern [, rpynnupyomuyd_cronben] ...

«[IpenoxkeHre GROUP BY» IPYIIIIUPYET CTPOKH TaOIHIIEl, 00 beuHSIS UX B OOHY TPYIINY IPU COBIIafeHUU
3HAYEHUH BO BCEX MEPEUHCIIEHHBIX CTONIOIax. [IopsmoK, B KOTOPOM yKa3aHHEl CTONIOIE, 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-
HYyI0 UHQOPMaAIHUIO O CYIIEeCTBYIOUINX arperaTHEIX QYHKIIMIX MOXKHO HauTH B Pa3gerne 9.20.

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 cranmapre SQL GROUP BY MOZKET I'PYIIIIUPOBATH TOJIBKO MO CTONIOIIaM MCXOOHOM TaOIUIIE, HO PaCIIIH-
penue PostgreSQL 1mo3BosieT UCIIOIb30BaTh B GROUP BY CTOJIOITHI M3 CIIMCKA BHIOOPKM. Takke BO3MOXKHA
TPYIIHUPOBKA 10 BEIPAXKEHMUSIM, @ He IPOCTO UMeHaM CTOJIOIOB.

Ecnu Ttabnuila Obljla CrpyIOUpoOBaHa C ITOMOINBI0O GROUP BY, HO MHTEPEC IPEACTaBsSIOT TOJIBKO HEKO-
TOPBIE TPYIIIE], OTGUIBTPOBATh UX MOXKHO C IIOMOIIBIO IPEII0XKEeHUsT HAVING, TeHCTBYIOMIEro momo0HOo
WHERE. 3alIMCBhIBAE€TCS 9TO TaK:

SELECT cnucox_Beibopxu FROM ... [WHERE ...] GROUP BY
HAVING norumyecxoe_ BhIpAXeHHE

B MMpenjgoXXeHuu HAVING MOTYT MCIIOJIb30BaThCs U IPYIIIMPYIOIIKE BEIPAXKEHN s, X BEIPAXKEeHHU s, He y4acCT-
BYIOIIIYE B TPYIIUPOBKE (B 3TOM CJIy4dae 3TO AOJIXKHEI OBITh arperupyoire GyHKIUN).
[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
I,
a | 4
b | 5
(2 rows)

U emé opuH GoJjiee peanuCTUYHBIA IPUMED:

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 marHOM nipuMepe npenjiokeHne WHERE BRIOMPAET CTPOKY 110 CTOJIOIY, He BKIIIOYEHHOMY B IPYIIIIHPOBKY
(BBIpazkeHMe MCTMHHO TOJIBKO IJIS ITPOHA’K 3a IOCJIeJHUE YeTHIpe HeIesu), Torha KakK IpenjioKeHue
HAVING OT(HUIBTPOBBIBAET I'PYIIIEI C 00Ie# cymMMou npopax 6ombine 5000. 3aMeThTe, YTO arperaTHHE
BEIPpaAKE€HUA He 00s13aTEeJIbHO OOJIZ2KHBI OBITH OOMHAaKOBEIMHK BO BCE€X HaCTAX 3alIpocCa.

Ecnu B 3ammpoce eCcTh BBI30BEL arperaTHHIX QYHKIIWM, HO HET IIPEIJIOKEHUST GROUP BY, CTPOKHU BCE PABHO
OymyT rPyHIINPOBATLCS: B PE3YyJIbTaTe OKAXKETCS OOHA CTPOKA I'PYIIIIH (MJIX BO3MOXKHO, HU OTHOM CTPOKH,
ecIu 3Ta CTpoKa OyneT oTOpOIlleHa IPeaIoKeHUeM HAVING). TO CIIpaBenIuBO U [JIs 3alIPOCOB, KOTOPEIE
CcofepzKarT TOJIBKO MPeJIoKeHue HAVING, HO He COIePKaT BHI30BE arperaTHHIX QYHKITUHN U TPeIoKeHNe
GROUP BY.

7.2.4. GROUPING SETS, CUBE M ROLLUP

Boree cmoxHBIe, YeM OMMCAHHEBIE BHIIIE, OMEpPAIMy TPYHIIHUPOBKH BO3MOXKHEI C KOHIENINEeH Habopos
epynnuposaHusi. [laHHBIE, BEIOPAHHBIE MPEIIOXEHUSIMH FROM M WHERE, TPYINOUPYIOTCS OTOENIbLHO OIS
KaxXkOoro 3aJaHHOTO Habopa IpyNIHPOBAHHUS, 3aTeM OIS KaXXOOW TI'PYIIIEl BREIYHCISIOTCS arperaTHHe
(byHKIMY KaK Oyt TPOCTHIX ITPEeAJIOKEHUN GROUP BY, ¥ B KOHIIE BO3BPAIIAIOTCS pe3yibTaThl. Hampumep:

=> 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 Tabnuile 9.56.

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 NIPeAJIoKEeHUN CUBE M ROLLUP MOTYT OBITh 1160 OTHOEJIbHbIE BEIPAXKEHUS, JTNOO BIIOKEHHBIE
CIIMCKH 3JIEMEHTOB B CKOOKax. BmoxkeHHbIEe CIUCKKU 00pabaThIiBalOTCS KaK aTOMapHbIe eIUHUIIEL, C KOTO-
priMu POPMUPYIOTCS OTHAEJIbHEIE HAOOPH! IPynnupoBanusi. Hanpumep:

14

CUBE ( (a, b), (c, d) )
PaBHO3HAYHO
GROUPING SETS (
(a, b, ¢, d),
a, b ) ’
)
)

(
( c, d
(

)

u
ROLLUP ( a, (b, c¢), d)
PaBHO3HAYHO

GROUPING SETS (
(a, b, ¢, d),
(a, b, c ),
(a )
( )

14

)

KoHCcTpyKklimu CUBE ¥ ROLLUP MOTYT IIPUMEHSITHCS JTHO0 HEIIOCPEICTBEHHO B MPEI0XKEeHUH GROUP BY,
00 BKIIAIBIBATHCS BHYTPH MIPEAI0XKEHUST GROUPING SETS. Ecimu ofiHO MpemIoX)eHue GROUPING SETS
BKJIQAbIBAETCS BHYTPH APYTOTO, pe3ynbTaT OymeT TaKuUM Ke, KaK eClii OBl BCe DIeMeHTH BHYTPEHHETO
MIPeIIOXKeHUs ObIIN 3alliCaHbl HEIIOCPEeOCTBEHHO BO BHEIIIHEM.

Ecnu B ogHOM IpenjioKeHuu GROUP BY 3aJaé€TCAd HECKOJIBKO 3JIEMEHTOB I'PYIIIMPOBAHUS, OKOHYATEIb-
HBIM CIIMCOK HaOGOPOB rpynnupoBaHusi 06pa3yeTcss Kak NPsSMoe IPOU3BeIeHNe 3TUX 311eMeHTOB. Hanpu-
Mep:

GROUP BY a, CUBE (b, c), GROUPING SETS ((d), (e))
PaBHO3HAYHO
GROUP BY GROUPING SETS (

(a, b, ¢, &), (a, b, c, e),

(a, b, d), (a, b, &),

(a, c, 4d), (a, c, e),

(a, d), (a, e)

IIpumMeuyanue

KoHcTpykums (a, b) 0OBIYHO BOCIIPUMHUMAETCS B BEIPAXKEHUAX KaK KOHCTPYKTOP CTPOoKu. OgHAKO
B TIPEMIJIOKEHUHW GROUP BY Ha BEPXHEM YPOBHE BHIPAXKEHWU 3aIlUCh (a, b) BOCIPUHUMAETCS KakK
CTIMCOK BBRIPazKeHUH, KaK OMMCAHO BhIle. ECiiM BaM M0 KaKOoH-Tu60 MpUYUHE HYHCeH UMEHHO KOH-
CTPYKTOP CTPOKH B BRIPA’KEHWU TPYNIIUPOBAHUS, UCIIOJIE3YHUTE 3aMMUCh ROW (a, b).
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7.2.5. ObpaboTKa OKOHHbIX (PYHKLUN

Ecnu 3amnpoc cogepXuT oKoHHBIe QyHKIMU (cM. Paznen 3.5, Pasgen 9.21 u [Togpa3nen 4.2.8), aTu QyHK-
IIMU BHIUMCIISIOTCS TOCJIe KaXKOaoW IPyNIHUPOBKY, arperaTHHIX BhIpaKeHu U puabTpauuu HAVING. [Ipy-
TUMHU CJIOBAMHM, €CJIU B 3aIlIpOCe €CTh arperaTHhle QYHKIINY, IPEOJIOKeHUsT GROUP BY MIIM HAVING, OKOH-
Hble QYHKIIUY BUOSAT HE MCXOOHBIE CTPOKHU, ITOyUYeHHbIe U3 FROM/WHERE, a CTPYIIIIHPOBaHHEIE.

Korpa mcnosb3yoTcsi HECKOIBKO OKOHHBIX (DYHKIMYM, BCe OKOHHBIE (QYHKIIUK, UMEIOINe B CBOUX OIIpe-
IeJleHUsIX CUHTAaKCUYeCKN paBHO3HAYHEIE IIPEJIOXKEHNS PARTITION BY M ORDER BY, TapaHTUPOBAHHO
o06pabaThIBaIOT HaHHEIE 33 OOWH IIPOXoa. TakKuM 00pa30M, OHM YBHUOST OOUH HOPSAOK COPTHUPOBKH, Ma-
JKe eClIi ORDER BY He OIpefesseT IMOPSAnoK OgHO3HauHO. OOHAaKO OTHOCUTENbHO (QYHKIIUN C pa3HBIMU
dbopMmynupoBKaMu PARTITION BY M ORDER BY HHMKAKHX rapaHTUN He maétcs. (B Takux ciaydasx Mexkmy
MPOXOOaMHU BLIYMCIIEHUN OKOHHBIX QYHKIINYK OOBIYHO TPeOyeTCs HOMOJIHUTEJIbHBIN 3Tall COPTUPOBKU U
9Ta COPTHUPOBKA MOXKET He COXPaHSTh ITOPSAOK CTPOK, PaBHO3HAYHLIN C TOUKU 3PEHUS ORDER BY.)

B Hacrosimee BpeMsi OKOHHBIE (DYHKIIMU BCerga TPeOyioT MpeaBapuTEelbHO OTCOPTHUPOBAHHEBIX MAHHBIX,
TakK 4YTO Pe3yJIbTaT 3alpoca OyOeT OTCOPTUPOBAH COTJIACHO TOMY HJIM MHOMY IIPEOJIOKEHUI0 PARTITION
BY/ORDER BY OKOHHBIX (yHKIMM. OOHAKO moJjlaraThCs Ha 3TO He cienyeT. Ecimu BBl XOTUTE, YTOOH pe-
3yIbTATHl COPTUPOBAIIUCE OIIPEIeNEHHEIM 00pa30M, IBHO mo0aBbTe IIPeaioKeHrue ORDER BY Ha BEpPXHEM
YPOBHE 3armpoca.

7.3. CNUcKM BbIOOPKM

Kak roBopuiochk B IIpedbIayiieM pasmesie, TablIuYHoe BhHIpaXKeHHe B SELECT CO3TAaéT IMIPOMEXKYTOUHYIO
BUPTYaJIbHYIO TaOJIMUITy, BO3MOXKHO 00beIUHSISI TaGIUIIE, IPeNCTaBIeHUs, TPYIIHUPYSI U UCKITI0Yast JIHIII-
HUe CTPOKHU U T. 0. [TonyuyeHHas Tabmuila mepemaéTcs Ojsi 00paboTKU B CNUCOK 8blOOPKU. DTOT CIIMCOK
BRIOMpAET, KaKue Cmo/16ubl TPOMEXKYTOYHOU TabIHIIEI MOJI2KHEI BLIBOOUTLCS B Pe3yJIbTaTe U KaK HMEHHO.

7.3.1. DneMeHTbl CNUCKA BbIDOPKHM

ITpocTeimuil CIUCOK BHIOOPKHM 00pa3yeT 3JIEMEHT *, KOTOPHIM BEIOMPAET BCE CTOJIOILI U3 IIOIYYEHHOTO
TaOIUYHOTO BEIpaxkeHus. CIIMCOK BRIOOPKH TaKzKe MOXKET COIEePKaTh CIIMCOK BhIPAXKEHUY 3HAUEHUS de-
pe3 3angaTylo (Kak onpepmeneHo B Pasmerne 4.2). Hanmpumep, 3T0 MOXKeT OBITh COMCOK UMEH CTOJIOIIOB:

SELECT a, b, ¢ FROM ...

HmMeHa cTONOIOB a, b ¥ ¢ IPEOCTaBASIOT 1100 (GaKTuYeCKre uMeHa CTOJIOII0OB TabIuIl, IIepeYnCIeHHBIX
B IIPEOIOXKEeHUU FROM, MO0 UX MCEBOOHUMEI, OIIpenenéHHble KaK onucaHo B [Tompasmerne 7.2.1.2. IIpo-
CTPAHCTBO UMEH B CITMCKE BBIOOPKM TO Ke, UYTO W B IIPEOJIOKEHUN WHERE, €CJIH He MCIIOIb3YeTCS T'PYII-
MTUPOBKa. B IPOTUBHOM ClTyYae OHO COBIIaJaeT C IPOCTPAHCTBOM MMEH IIPEdJIOKEHUST HAVING.

Ecnu CTOJ'I6€I.I C 3aJaHHBIM MME€HEM €CThb B HECKOJIBKHUX Ta6m/1uax, HeO6XOJ:[I/IMO TAdKXKe YKa3aTb UM Tab-
JIMIOBI, HAIIPDUMEDP TakK:

SELECT tbll.a, tbl2.a, tbll.b FROM ...
Obpalasch K HeCKONMbKUM TabnuilaM, ObIBaeT yooOHO IMONYyYUTh Cpa3y BCe CTONOIBI OMHOM U3 TaOmuII:
SELECT tbll.*, tbl2.a FROM ...

ITompoOHee 3amuCh umsa _rTabaunel. * OMMUCHIBaeTcs B [lompasmerne 8.16.5.

Ecnu B civcKke BHIOOPKM MCIIONIB3YEeTCsI 00BIYHOE BhIpaXkKeHNe 3HaYeHHUs, 110 CYTH IIPU 3TOM B BO3Bpallla-
eMyio Tabnuity mobaBiisgeTcsi HOBBEIM BUPTyasbHEIM CcTONOel. BripakeHre 3HAaYE€HUS BRIYUCISIETCS OOUH
pa3 Oyisg KaXx[aoM CTPOKM pe3ysbTaTa CO 3HAYEHUSIMM CTONOIIOB B MAaHHOM CTPOKe. XOTsI BHIpAaXKeHUS B
CIIUCKe BHIOOPKM He 0053aTeNbHO AOJIXKHEI 00paliaThbCcs K CToJ611aM TabIMYHOTO BhIPAXKeHUs U3 Ipef-
JIOKEHUS FROM; OHM MOTYT COflepzKaTh, HalIlpUMeP U MPOCTHE apupMeTUdeCcKue BrIpaxkKeHu .

7.3.2. MeTKku cTONn6U0B

DneMeHTaM B CITUCKE BBIGOpKI/I MOZXKHO Ha3HA4YUTh UME€Ha OJId nocne):[yfomeﬁ 06p860TKI/I, HaIIpyuMeDp, OJid
YKa3aHud B IIPeaJIoZKeHW ORDER BY HMIIM OJIFd BBIBOOA B KIIMEHTCKOM IIPDHUJIOZKEHHUH. HaanMep:
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SELECT a AS value, b + ¢ AS sum FROM ...

Ecnu BEIXOOHOE UM CTONOIA He ommpenesieHo (c momomIbio AS), CHCTEMa Ha3HavaeT UMs caMma. [ IIpo-
CTBIX CCBLIJIOK Ha CTOJIOILbI 9TUM MMEHEM CTAaHOBUTCS MMS IIeJIeBOT0 CTOOIa, a [AJIs BHI30BOB d)YHKHI/IfI
9TO UMA (I)YHKU;I/II/I L7151 CIIOKHBIX BBIpa}KeHI/Iﬁ CuCTeMa reiepmupyeT HEKOTOpO€e IMoaxondInee nMd.

CnoBO AS MOXKHO ONYCTUTh, HO TOJIBKO €CJIM MMS HOBOTO CTO/OIla He SBASETCS KIIIOYEBBIM CJIOBOM
PostgreSQL (cM. [Tpunoxenue C). Bo n3bexkaHue ciy4aliHOTO COBIaleHUS UMEHHU C KJII0YEBLIM CJIOBOM
9TO UMSI MOXKHO 3aK/II0UUTh B KaBHIYKH. Hampumep, VALUE — KITIOUEBOE CJIOBO, II09TOMY TaKOM BapHaHT
He OyneT paboTaTh:

SELECT a value, b + ¢ AS sum FROM ...
a Takou OymeT:
SELECT a "value", b + ¢ AS sum FROM ...

7151 mpemoTBpalleHnss KOHQIUKTA C KIIOYEBBIMHU CIIOBaMM, KOTOPEIE MOTYT IIOSIBUTHCS B OyOyIIeEM, pe-
KOMEHOyeTCs BCerma IHUCaTh AS WK 3aK/II0YaTh METKH BEIXOOHBLIX CTOJIOIIOB B KAaBLIYKH.

IIpuMmeyanue

HMeHOBaHME BEIXOOHLIX CTOIOIIOB OTIMYAETCS OT TOTO, UTO ITPOUCXOOUT B IPEOI0KEHUH FROM (CM.
[Tompa3zmen 7.2.1.2). OpguH cTonbe1] MOXKHO ITIeperMMeHOBATh IBaXK /L, HO Ha BEIXOIEe OKAXXeTCs UM,
Ha3Ha4YeHHOe B CIIMCKE BEIOOPKH.

7.3.3. DISTINCT

ITocne o6paboTKMU CIHMCKa BLIOOPKU B Pe3YNIbTUPYIOIIEN Tabsuile MOXHO OOMOJTHUTEIFHO HUCKIIOYUTD
OyOIupyIoKecs: CTPOKH. I 3TOTO cpa3y Imociie SELECT mo0aBiseTcs KII04YeBoe CI0BO DISTINCT:

SELECT DISTINCT cmnHCOX_BBIOOPKH ...

(I‘ITOGBI SIBHO BKJIIOYMTL IIOBEOEHHKE 110 YMOJIYaHHKIO, KOr'ma BO3BPAlIllal0OTCsA BCe CTPOKH, BMECTO DISTINCT
MO2KHO YKa34dTh KJII0OY€BO€ CJIOBO ALLL.)

[IBe CTPOKM CUMTAIOTCS PA3HBIMU, €CJIU OHU COLNEepPIKaT Pa3/InuyHble 3HaYEHU ST MUHUMYM B OTHOM CTOJIOIIE.
[Tpu sToMm 3Hauenusst NULL mnosnaratoTCsi paBHBIMU.

KpoMe TOro, MOXKHO SIBHO OIPEHe/IuTh, KaKhe CTPOKH OYOyT CYMTATHCS PA3IUYHLIMHU, CIEOYIOMIUM 00-
pasomM:

SELECT DISTINCT ON (BelpaxeHHe [, BBEPAXEHHE ...]) CHOHCOK_BBIOOPKH ...

3mech sripaxenme — OOBIYHOE BHIPAXKEHNE 3HAYEHMUSI, BRIYHMCIIIEMOe /It BCeX CTPOK. CTPOKH, IOJIs KOTO-
PHIX ITE€PEYUCIIEHHBIE BBRIPA2XKEHNWA NJAal0T OOWH PEe3yJIbTaT, CHUTAOTCA HYGHI/IpYIOH_II/IMI/ICH ¥ BO3BpalllaeTCA
TOJILKO IIEpBasi CTPOKa M3 TaKoro Habopa. 3aMeThTe, UTO «IIepBas CTPOKa» Habopa MOKeT OBITh 1000,
€CJIM TOJILKO 3aIpoC He BKJII0YAeT COPTUPOBKY, TaPAaHTUPYIONIYI0O OOHO3HAYHLIN MOPSIIOK CTPOK, TOCTY-
marmomux B QuabTp DISTINCT. (O6paboTka DISTINCT ON IPOU3BOAUTCS MOCJIE COPTUPOBKUA ORDER BY.)

ITpepnoxkeHne DISTINCT ON He OMHCaHO B cTaHAapTe SQL 1 WHOTa ero IpuMeHeHNe CYUTAETCS TITOXUM
CTHUJIEM M3-3a BO3MOXKHOW HEOTIPEOEJIEHHOCTH B Pe3yJibTaTax. I[Ipu pa3yMHOM UCIIOJIb30BAaHUYU GROUP BY
¥ ITOA3aMIPOCOB BO FROM MOKHO 000UTHCH 6€3 9TOM KOHCTPYKIIUHM, HO YaCTO OHa OBIBaeT ymobOHee.

7.4. CoyeTaHue 3anpocos

Pe3yanaTbI OBYX 3alIPOCOB MO2KHO O6pa6OTaTB, HCIIOJIB3Yy4 OoIlepaluy HaJd MHOXKeCTBaMu: OG'I:GJII/IHGHI/IG,
IIepece4yeHurue U BEIYUTaHHUEe. Gkt OoInepalyu 3allMCBIBAIOTCA COOTBETCTBEHHO TaK:

3anpocl UNION [ALL] 3anpocZ
3anpocl INTERSECT [ALL] sanpocZ2
3anpocl EXCEPT [ALL] sanpocZ
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3mech szampocl U 3ampoc2 — 9TO 3aIlIPOChI, B KOTOPBIX MOT'YT MCIIOJIb30OBATLECA BCE€ BO3MO2KHOCTH, Pac-
CMOTPEHHEIE OO 3TOIO.

UNION II0 CyTH ioGaBisIeT pe3yabTaThl BTOPOTO 3alIpoca K pe3ybTaTaM IepPBOTo (XOTsI HUKAKOM MOPSIIOK
BO3BpaIlllaeMbIX CTPOK IIPU 9TOM He TapaHTHpyeTcs). Bosee Toro, aTa onepaius youpaeT OyOIupyIOITHI-
ecsl CTPOKH M3 pe3ybTaTa TakK ke, KaK 9TO fiejlaeT DISTINCT, eCJi¥ TOJIbKO He YKa3aHO UNION ALL.

INTERSECT BO3BpalllaeT BCE CTPOKH, COOepKallluecs B pe3yIbTaTe U MEePBOTO, ¥ BTOPOTo 3ampoca. [Ty6-
JIMPYIOIIHECs CTPOKU OT(hUIBTPOBEIBAIOTCS, €CJIM HE YKa3aHO ALL.

EXCEPT BO3BpalllaeT BCe CTPOKH, KOTOPHIE €CTh B Pe3yIbTaTe IIepPBOro 3aIllpoca, HO OTCYTCTBYIOT B pe-
3ynbTaTe BToporo. (MHOrma 9TO HAa3kIBAIOT pa3Huuell IByX 3anpocoB.) U 3meck myOIupyIoIHuecs CTPOKU
OTGHUILTPOBHIBAIOTCS, €CITH HE YKAa3aHOo ALL.

Y1068 MOKHO OBIIIO BEIYUCIIUTL OObEeAUHEHNE, TIepeCceUeHre UITH Pa3HUIy Pe3yIbTaTOB OBYX 3aIlPOCOB,
3TH 3alIPOCHI NOJIZKHEI OBITH «COBMECTHUMEBIMHU OJIda OG'I:)GJII/IHGHI/IH», YTO O3HAYAET, YTO OHU O0JIZKHBI UMEThH
OOWUHAKOBOE YHCJIIO CTOJ'I6I_IOB " COOTBETCTBYIOIIIHE CTOJ'I6I_U>I OOJI2KHBI OBITH COBMECTUMBIX THUIIOB, KaK OIIU-
cuiBaetcsa B Pasgene 10.5.

Omnepanuy Hag MHOXKECTBAMU MOXKHO O00LeIUHATE, HallpuMep

zanpocl UNION sanmpocZ EXCEPT 3anpoc3

Y9YTO PAaBHO3HAYHO

(zanpocl UNION szanpocZ2) EXCEPT z3ampoc3

Kak mokas3aHo BEHIIIIE, B MOXKETEe HCIIOIb30BaTh KPYTiIbie CKOOKH, YTOORI YIIPABIIATE OUepenbio 06paboT-
K#. Be3 KpyTibiX CKOOOK UNION ¥ EXCEPT OOBEOUHSIOTCS CJIeBa HAIlpPaBo, HO OIlepaTop INTERSECT UMeeT
OOJLIINY IPUOPUTET, YeM IIePBEIe IBa. TakuM o0pa3oM,

3anpocl UNION zanpoc2 INTERSECT 3anpoc3
O3HA4YaeT
3anpocl UNION (3ampocZ INTERSECT sanpoc3)

BHI TakXKe MOXKeTe 3aKIIIOUUTh OTHOENbHBEIM szampoc B KPYTJIBIE CKOOKH. ITO BAXKHO, €CIU B 3ampoce
HeoOX0IUMO HCIIONI30BaTh JTI000e M3 IPEIIoKEeHNH, 00CyKIaeMbIX B CIIeNYIOIINX pa3feiax, HampuMep
LIMIT. Be3 Kpyribix CKOOOK BO3HMKHET CUHTAKCUYeCKasi oInbKa Uiy mpeanox)eHne OyaeT BOCTIPUHU-
MaThCs KaK OTHOCSIIIeECs K Pe3yIbTaTy Olepaliiu Hai MHOXXEeCTBaMH, a He K e€ apryMeHTaM. Hampumep,

SELECT a FROM b UNION SELECT x FROM y LIMIT 10
He BBI30BET OMMOKY, 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. CopTupoBKa CTpPOK

ITocrne TOoro Kak 3ampoc BhIOAJ TabIuIly pe3yIbTaToB (mocie 06paboTKY CIIMCKa BEIOOPKHM), €€ MOIKHO OT-
coptupoBaTh. EC/iu cCOpTUPOBKA He 3afjlaHa, CTPOKY BO3BPAIIAIOTCS B HEONIPEeNeIéHHOM nopsigke. PakTu-
YeCKUU IIOPAOOK CTPOK B 3TOM CJIy4ae GYI[GT 3aBHCETH OT IIJIaHa COeIVMHEHUd U CKaHUPOBaHUA, a TaKXKe
OT IIOPsAOKA OAaHHBIX Ha OUCKE, IIO3TOMY IIOJIaraThbCs Ha HEro HeJib3sd. OHpeHeHéHHbeI IIOPAO0K BBEIBOOM-
MBIX CTPOK TrapaHTUPYeTCs, TONbKO eCIIH 9Tall COPTUPOBKU 3aaH SBHO.

TTopsimoK COPTHPOBKH OMIpefesisaeT IpenjloxeHne ORDER BY:

SELECT crnuHCOX_BEIOOPKH
FROM TabnHuHOE BEIPAXEHHE
ORDER BY Bripaxenume_coprupoBkul [ASC | DESC] [NULLS { FIRST | LAST }]
[, BopaxeHue_coprupoBkuHZ [ASC | DESC] [NULLS { FIRST | LAST }] ...]
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BhIpakeHusIMU COPTUPOBKU MOTYT OBITH JIIOOBIE BEIPAKEHMS, JOIIYCTUMEIE B CIIMCKE BHIOOPKU 3ampoca.
Hanpumep:

SELECT a, b FROM tablel ORDER BY a + b, c;

Korpa yka3slBaeTCsT HECKOJIBKO BEIPAXKEHUH, TTOCIeNYIoIie 3HaYeHU T TT03BOISIIOT OTCOPTHPOBATEH CTPO-
KM, B KOTOPHIX COBIIAJIX BCe TpebIayIre 3HaueHusa. Kaxmoe BrIpaKeHUe MOXKXHO IOTIOIHUTh KITI0UEBHI-
MU CJIOBaMH ASC MU DESC, KOTOPBIE BHIOMPAIOT COPTUPOBKY COOTBETCTBEHHO IO BO3PACTAHUIO UJTH yOHI-
BaHwuio. [To yMOT9aHMIO IPUHSAT IOPSAOOK 10 Bo3pacTtaHuio (AsC). [ITpu copTUPOBKE 110 BO3PACTaHUIO CHA-
4Jajia uAyT MeHblINe 3HaUYeHUs, Te IOHSATHE «MeHblIe» OIIpefeNsieTcs onepaTopoM <. I[logo6HbIM o6pa-
30M, COPTUPOBKA MO BO3PACTAHUIO OMIPENEIIEeTCS OIIEPATOPOM >.

Ins onpemenenns Mecta 3HadeHu NULL MOKHO MCIOnb30BaTh YKa3aHUd NULLS FIRST U NULLS LAST,
KoTopkle noMmelaoT 3HaueHuss NULL cooTBeTcTBeHHO A0 unu nocie 3HadeHud He NULL. ITo ymomga-
Huio 3HaueHuss NULL cuuTaroTcs 6oJbllle JI00bIX APYTHUX, TO €CTh IIOApPa3yMeBaeTcsa NULLS FIRST OJIs
nopsigka DESC ¥ NULLS LAST B IPOTHUBHOM ClIydae.

3aMeThTe, YTO TOPSAKN COPTUPOBKH OMPEIESISTIOTCS He3aBUCHUMO OJIsT KaxKmoro ctonbila. Hampumep,
ORDER BY x, y DESC 03Ha4aeT ORDER BY x ASC, y DESC, ¥ 9TO He TO K€ CaMOe, 4TO ORDER BY x
DESC, y DESC.

3mech Bopaxenue _coprupoBxH MOXKET OBITH METKOM CTOI0Ia 1M HOMEPOM BEIBOIMMOTO CTOIOIA, KaK 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 3T; 3ampoca COPTUPYIOT PE3YJILTAT 110 TEPBOMY CTOJIONY. 3aMEThTE, UTO UMS BEIBOOUMOTO CTOJIOIA
OOJIZKHO OCTaBaThCs caMo mo cebe, ero HeJIb3sT UCI0JIb30BaTh B BEIpakeHnu. Hanmpumep, 3To owubKa:

SELECT a + b AS sum, ¢ FROM tablel ORDER BY sum + c; —— HENPaBHUIBHO

9To orpaHUYEHNeE MMO3BOJSIET YMEHBIIUTh HEOMHO3HAUYHOCTh. TeM He MeHee HeOTHO3HAaYHOCTh BO3MOXK-
Ha, KOTHa B ORDER BY yKa3aHO IIPOCTOe MM, HO OHO COOTBETCTBYET M MMEHM BLIXOOHOTO CTOJIOIA, U
CcTOJIOITy U3 TAaOMUYHOTO BRIPpAXKEeHUsI. B 9TOM cilyyae HMCIIONb3yeTCs BBIXOMHOI CTOJIOEeIl. DTa CUTYyallus
MOZKeT BO3HUKHYTH, TOJIBKO KOT{la C IOMOIIbIO AS BHIXOJHOMY CTOJIOIY Ha3HAYaeTCs TO XK€ HMs, UTO
UMeeT CToJIOel] B Opyroi Tabiuiie.

ORDER BY MOZKHO IIPHUMEHHUTH K PE3yJIbTaTy KOMOHMHAITUK UNION, INTERSECT ¥ EXCEPT, HO B 9TOM Cily4ae
BO3MOZXKHa COPTHPOBKaA TOJIBKO IIO HOMEPaM HUJIM UMEeHaM CTONOIIOB, HO HE II0 BEIPpazKE€HUAM.

7.6. LIMIT M OFFSET

VKazaHusg LIMIT ¥ OFFSET MO3BOMSAIOT MOJYYUTh TOIBKO YaCTh CTPOK M3 TEX, YTO BBIOAJ OCTAJIbHOM 3a-
Ipoc:

SELECT crnucox_BbIOOPKH
FROM TabnHyHOEe_BBIPAXEHHE
[ ORDER BY ... ]
[ LIMIT { uwmcao | ALL } ] [ OFFSET wuwmcinio ]

Ecnu yka3wiBaeTcs yuciio LIMIT, B pe3ynbTraTe Bo3BpalaeTcs He O0IbIle 3aaHHOr0 YHicja CTPOK (MEHb-
11e MOXKeT OBITh, €CJIM CaM 3alpoC BhIAAJI MEHbIIee KOJTUYECTBO CTPOK). LIMIT ALL PaBHOCHUJIBLHO OTCYT-
CTBUIO yKa3aHuda LIMIT, KakK ¥ LIMIT ¢ aprymesTomMm NULL.

OFFSET yKa3bIBaeT IIPOIIYCTUTh YKa3aHHOE YKCJIO CTPOK, IpexXae 4eM HadaTh BeJaBaTh CTPOKU. OFFSET
0 PaBHOCHUJILHO OTCYTCTBUIO YKa3aHUAd OFFSET, KaK U OFFSET ¢ aprymeHToM NULL.

Ecnu YKa3aHO uM OFFSET, 1 LIMIT, CHa4YaJla CHCTeMa IIPOIIyCKaeT OFFSET CTPOK, a 3aTeM Ha4YHWHaeT I101-
CYHHUTHIBATh CTPOKH OJId OrpaHUYeHusda LIMIT.

Ha nmene PostgreSQL ompepensieT IOPSIAOK COPTHPOBKU ISt ASC M DESC IIO K/1accy onepamopa B-Oepesa no ymoauaHuro Ojisi TANIA OJaHHBIX BeIpaxKeHUs1. OGBIYHO
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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IMTpuMmeHsisti LIMIT, BaXHO HUCIIOJIb30BaTh TaKXKe IIPedJioKeHre ORDER BY, YTOOBI CTPOKM pe3yJibTaTa BhI-
IaBaJIUCh B OHpENeNEéHHOM Iopsnke. MHadve OyoyT BO3BpallaThCSA HENpPeOCKa3yeMble IMOAMHOXKECTBa
CTPOK. BBl MOXXeTe 3alIpoCUTh CTPOKH C AECSTOM MO ABaAIaTy0, HO KaKOM ITOPSIIOK BB UMEETe B BUOY?
IMopsimok OymeT HEU3BECTEH, €C/u He M0GaBUTL ORDER BY.

OnTrMHU3aTOp 3aIpoca YYUTHBAET OrpaHUYeHrue LIMIT, CTPOS IJIaHBl BHIIOJIHEHUS 3aIIPOCOB, II09TOMY
BEPOsITHEE BCETO TJIaHHI (@ 3HAYUT U MMOPSIIOK CTPOK) OYAYT MEHSTHCS HPY Pa3HBIX LIMIT U OFFSET. Ta-
KuM o0pa3oM, pa3/inyHble 3HaUYeHUus LIMIT/OFFSET, BRIOMpalolie pa3Hble IOOMHOXKECTBa PE3YIbTAaTOB
3amnpoca, npusedym K Heco2,/aco8aHHOCMU pe3y/1bmamos, eciii He yCTaHOBUTEH IIpeCcKa3yeMylo COPTU-
POBKY C IOMOIIBIO ORDER BY. ITO He omubKa, a Hem3bexKHoe cieacTBre Toro, 4ro SQL He rapaHTHUpYyeT
BBIBOZ PE3YJIBTATOB 3alpOCa B HEKOTOPOM IOPSAKE, CIIU HMOPSIIOK He ONPenesiéH SIBHO IPEOJIOKEHNEM
ORDER BY.

CTpoKH, IIPOIIyCKaeMhIe COTJIaCHO IIPeIOKEeHUI0 OFFSET, TeM He MeHee MOJI2KHEBI BEIUHCIIATECS Ha Cep-
Bepe. TakuM oO6pa3oM, IpHu OOIBINNX 3HAYEHUIX OFFSET paboTtaeT He3(hGHEKTUBHO.

7.7. CNUCKM VALUES

[IpennoxkeHue VALUES IO3BOJISIET CO3[aTh «IIOCTOSIHHYIO TaONIHIly», KOTOPYI0 MOXKHO HCIIOJIb30BAaTh B
3ampoce, He co3faBas U He HanoiHsAsa Tabnuiy B BII. CHHTAaKCUC IPEIIOKEHUS:

VALUES ( BrpaxeHwe [, ...]1 ) [, ...]

Il KaKOoro CIMCKa BHIPaAXKeHUM B CKOOKaX CO3MaéTCs CTPOKa TaOnmuibl. Bce CIIMCKU OOXKHBI UMETh
OOWHAKOBOE YUCJIO 3JIEMEHTOB (T. €. YHCJIO CTOJIOIIOB B TabIH1Ile) ¥ COOTBETCTBYIOIINE 3JIEMEHTHI BO BCEX
CIIMCKAaX OOJI?)KHBI MMETb COBMECTUMEBIE TUITHI MaHHBIX. PaKTUUYECKUHN TUN JAaHHBIX CTONOIIOB pe3yibTaTa
onpenenseTcs MO TeM XKe IpaBuUjiaM, 9YTO M AJid UNION (cm. Pasgen 10.5).

Kak npumep:
VALUES (1, 'one'), (2, 'two'), (3, 'three');
BEePHET TaOIUIlY U3 OBYX CTOJIOIIOB ¥ TPEX CTPOK. ITO PABHOCUIIBHO TaKOMY 3aIIpOCy:

SELECT 1 AS columnl, 'one' AS column2
UNION ALL

SELECT 2, 'two'

UNION ALL

SELECT 3, 'three';

ITo ymomuanwuio PostgreSQL Ha3HavaeT cTonbO11aM TabIuIbEl VALUES UMeHa columnl, column?2 u T. . MMe-
Ha cToJIOIOB He ompenesneHsl B ctanmapTe SQL u B gpyro#t CYB]I oHM MOTYT OBITH OPYTHMMH, IIO3TOMY
O0OBIYHO JIy4llle ITIePeonpPeneInTh UMeHa CIIMCKOM IICEBOOHUMOB, HAaIIpUMED TaK:

=> SELECT * FROM (VALUES (1, 'one'), (2, 'two'), (3, 'three')) AS t (num,letter);
num | letter
_____ +________
1 | one
2 | two
3 | three
(3 rows)

CHHTaKCU4YeCKHU CIIMCOK VALUES C HaGOpOM BBIpa}KeHHfI PAaBHO3HA4Y€H:
SELECT cnucox_Bei6opkH FROM TabnHuyHOe_BEPaXeHHE

¥ JOIIyCKaeTcCs Be3ae, rge OonyCcTuM SELECT. HaHpHMep, BBI MO2KeTe UCIIOJIb30BATh €0 B COCTaBe UNION
U go0aBUTH K HEMY omnpegenernue_copruposx# (ORDER BY, LIMIT W/UIM OFFSET). VALUES 4allle BCEeTro
I/ICHOJ‘IBBY@TCH KaK UCTOYHUK OJAHHLBIX OJId KOMAHOBI INSERT, a TaK¥Xe KakK rmoa3alipoc.

3a OOTOTHUTEJIbHEIMU CBEIeHUSIMU oOpaTuTech K cripaBke VALUES.,

7.8. 3anpockbl WITH (OOWMe TabanyHbIe Bbipa>keHuna)
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WITH IPeOoCTaBiIsieT CIIOC0o0 3amKuChHIBATh OOMOIHUTEIbHEIE OIePaTOPHI OJIs IPUMEeHEeHUs B OOIBIITHUX 3a-
mpocax. ITH OMepaTophl, KOTOPHE TaKzKe Ha3bIBAlOT OOMIMMHU TaOIMYHHIMU BhIpaxkeHusMu (Common
Table Expressions, CTE), MOXXHO IIpeOCTaBUTh KaK OIIpeHesieHusI BpeMEeHHBIX Ta0JIHII, CYIIeCTBYIOIINX
TOJIBKO [IJIST OOHOTO 3aIrpoca. [ OoMoJTHUTEIbHEIM OIIepaTOPOM B IPEOJIOKEeHHUH WITH MOXKeT OBITh SELECT,
INSERT, UPDATE WU DELETE, a CaMO IIpenJioKeHue WITH IPUCOEONHSIETCI K OCHOBHOMY OIIepaTopy, KO-
TOPBIM TaKXXe MOXKET ObITb SELECT, INSERT, UPDATE UIU DELETE.

7.8.1. SELECT B WITH

OcHOBHOe TIpefiHa3HaYeHne SELECT B IIPEII0KEHNUH WITH 3aK/TI0YaeTCs B pa30MeHWH CIIOXKHEIX 3alTPOCOB
Ha IPOCTHe YacTu. Hampumep, 3ampoc:

WITH regional_sales AS (
SELECT region, SUM(amount) AS total_sales
FROM orders
GROUP BY region
), top_regions AS (
SELECT region
FROM regional_sales
WHERE total_sales > (SELECT SUM(total_sales)/10 FROM regional_sales)
)
SELECT region,
product,
SUM (quantity) AS product_units,
SUM (amount) AS product_sales
FROM orders
WHERE region IN (SELECT region FROM top_regions)
GROUP BY region, product;

BEIBOOUT UTOTHU IIO IIPOOA2KadM TOJIBKO OJIA IIepPenoOBhIX PETMOHOB. HpeI[J'IO}KeHI/Ie WITH ompepeindaeT OBa
OOIIOIHHUTEJIBHBIX OIlePpaTopa regional_ _sales M top_regions TakK, YTO Pe3yJbTaT regional_sales HC-
HOHb3yeTCH13top_regions,apGByHBTaTtop_regionsHCHOHb3yeTCHISOCHOBHON[3aHpoceSELECT.QTOT
IIpypuMepP MOZXKHO OBIJIO OBI rmepenucaTtsb 0e3 WI TH, HO TOr'Da HaAM HOH&)IOGHTCH OBa YPOBHA BJIOZKEHHBIX ITOI-
3aIpocoB SELECT. IToka3aHHBIM BHIIIE CIIOCOOOM 3TO MOZKHO coeslaTb HEMHOTI'O IIPOIIie.

Heobs13aTenbHOEe yKa3aHMe RECURSIVE IIpeBpalmaeT WITH M3 MPOCTO yHOOHOM CHHTAKCHUYECKOW KOH-
CTPYKLMM B CPEICTBO peann3aliyd TOTO, YTO HEBO3MOXKHO B cTaHmapTHOM SQL. Mcronb3yss RECURSIVE,
3ampoc WITH MOXKeT oOpallaThbcs K COOCTBEHHOMY pe3yibTaTy. OueHb IIPOCTOM IPUMEp, CYMMHUPYIOIITHH
yuciia oT 1 go 100:

WITH RECURSIVE t (n) AS (
VALUES (1)
UNION ALL
SELECT n+1 FROM t WHERE n < 100
)
SELECT sum(n) FROM t;

B o01ieM BuAe PeKypCUBHBLIN 3alpoc WITH BCerma 3allMCHIBAETCS KaK HEe PeKYpCUuBHAs YaCMb, TIOTOM
UNION (MM UNION ALL), @ 3aTeM pPeKYpCUBHAs UaCMmb, TTie TOINbKO B PEKYPCUBHOM YaCTU MOXKHO ob6pa-
TUTBHCS K PE3YJIbTATy 3alpoca. Takoi 3aIIpoC BHIIOIHSIETCS CIIeAyIoIuM 06pa3oM:

BoluuciieHHe PeKYPCHBHOIO 3alpoca

1. BHIYMCIISIETCS He PEeKypPCUBHAS YacTh. [I1s1 UNION (HO He UNION ALL) OTOPAcCHIBAIOTCS OyOIUPYIOIIN-
ecsi CTPOKH. Bce ocTaBIIMECs CTPOKU BKIIOUAIOTCS B PE3yJIbTaT PEKYPCUBHOTO 3alIpoca U TaKXke Io-
MeIIal0TCs BO BpeMeHHYI0 pabouyo mabauuy.

2. Tloka paGouas Tabmulla He IIyCTa, IIOBTOPSAIOTCS CIEeOYIOIIUe OeHCTBUS:

a. BwunciaseTcss peKypcuBHAs YacThb TakK, YTO PEKyPCHBHAsI CCHIJIKA Ha caM 3aIlpoc obpaliaeTrcs
K TEKyLIeMy coaepRuMoMy paboued TabGmuilbl. [171sT1 UNION (HO He UNION ALL) OTOpPachIBAlOTCS
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oyOoIupyIoIrecs CTPOKY U CTPOKH, OyOIUPYIOUINe paHee IoMydYeHHbe. Bce ocTaBIInecs CTPOKU
BKJIIOYAIOTCS B PE3YJIbTAT PEKYPCUBHOTO 3aIIpPOCa ¥ TaK¥Ke ITOMEIIAITCs BO BDEMEHHYIO NpoMe-
JHCYMOYUHY0 Mmabauuy.

b. Copepxumoe paboueil TabIUIBI 3aMEHSIETCSA COOEPKUMBIM ITPOMEXKYTOYHOM TAaOIUIILI, a 3aTEM
IPOMeXKyToYHas TabIuIla OYUIIaeTCs.

IIpuMmeyanue

XoTs yKa3aHUe RECURSIVE MTO3BOJISIET OMPENENsiTh PEKYPCUBHBIE 3aITPOCH], BHYTPU TaKue 3aPOCH
o0pabaThIBAIOTCS UTEPALIIOHHO.

B moka3aHHOM BHIIIe TpuMepe B paboyed Tabnulle Ha KaXKIOM Tare COOePKUTCS BCEro OfHa CTPOKa U
B Hell MmocenoBaTeIbHO HaKalIuBaloTCcsa 3HaveHus oT 1 go 100. Ha coTom 1m1are, 61maromapsi yCIOBUIO
WHERE, He BO3BpaIl[aeTCsl HUYero, TaK YTO BEIYKCJIEHHE 3aIllpoca 3aBepIlaeTcs.

PeKprHBHHe 3allPOCEL OOBIYHO IIPUMEHATCA OJIA paﬁon C HepapxXru4YeCKUMU HUJIX OPEBOBHUOHBIMMU
CTPYKTypaMu OaHHBIX. B KauecCTBe MOIE3HOT0 IIpuMepa MO2XKHO IIPUBECTH 3alIpPoC, HaXOOsMIINU BCe HETIO-
CpenCTBEHHBIE 1 KOCBEHHEIE COCTABHEIE YaCTHU IMPOAYKTa, UCIIOJIBE3YySA TOJIBKO Ta6J'II/II_Iy C MPAMBIMU CBA-
35AMHU:

WITH RECURSIVE included_parts (sub_part, part, quantity) AS (
SELECT sub_part, part, quantity FROM parts WHERE part = 'our_product'
UNION ALL
SELECT p.sub_part, p.part, p.quantity * pr.quantity
FROM included_parts pr, parts p
WHERE p.part = pr.sub_part
)
SELECT sub_part, SUM(quantity) as total_guantity
FROM included_parts
GROUP BY sub_part

Pab6oTas c peKypCUBHBIMU 3allpocaMU, BaXHO 00eCIeyruTh, YTOOL peKypCUBHAA YaCTh 3allpoca B KOHIE
KOHIIOB He BhbIlajia HUKaKUX KOpTeXkel (CTPOK), B IPOTUBHOM CJIy4ae IIUKJI OyneT 0eckoHeYHHIM. MIHOTja
OJISL 9TOT0 JOCTATOYHO IPUMEHSTH UNTION BMECTO UNION ALL, TaK Kak IpU 3TOM OyZyT oTOpachBaThLCH
CTPOKHY, KOTOPHIE y3Ke eCTh B pe3dynbraTe. OOHAKO 9aCcTO B [UKJIE BEIIAIOTCS CTPOKY, HE COBHAAAIOIINE
TIOJTHOCTBIO C IPENBIOYIINMI: B TAKUX CJIy9asix MOXKET UMEeTb CMEIC/I IIPOBEPUTH OOHO MJIM HECKOJIBLKO II0-
Jiei, 94TOOBI OpenenuTh, He OblIa JTU TEKYINas TOYKa OOCTUTHYTa paHblle. CTaHIApPTHHIM c1ocob perre-
HUS MONOOHEBIX 3afla4y — BBIYKCJIUTH MAacCUB C yKe 00paboTaHHEIMYU 3HaYeHUsMHU. HanpuMmep, paccMoT-
puTe CIedyIonui 3aIpoc, IPOCMaTPHUBAIINY TabJINIy graph IO MOJIIO 1ink:

WITH RECURSIVE search_graph(id, link, data, depth) AS (
SELECT g.id, g.link, g.data, 1
FROM graph g
UNION ALL
SELECT g.id, g.link, g.data, sg.depth + 1
FROM graph g, search_graph sg
WHERE g.id = sg.link
)
SELECT * FROM search_graph;

OTOT 3ampoc 3aLUKIIUTCS, €CIIU CBSI3U 1ink COmepzkaT IMUKJIEL. Tak Kak HaM HYKHO IIOJIy4YaTh B PE3YIIb-
taTe «depth», omHO nMUITE U3MEHEeHKe UNION ALL Ha UNION He MO3BOMUT M30exkKaTh 3alluKIMBaHus. Bme-
CTO 3TOT0 MBI HOJIZKHEI KaK-TO OIPENeNNuTh, YTO yKe MOCTUTaNIU TEKYIed CTPOKH, ITPOMIs HEeKOTOPHIH
myTh. JIJ1sT 3TOTO MBI MOGaBIIsIEM OBa CTOIOIA path ¥ cycle M MMOTyYaeM 3alpoc, 3allUIEHHBINA OT 3alHUK-
JIMBAHMUS:

WITH RECURSIVE search_graph(id, link, data, depth, path, cycle) AS (
SELECT g.id, g.link, g.data, 1,
ARRAY [g.1id],
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false
FROM graph g
UNION ALL
SELECT g.id, g.link, g.data, sg.depth + 1,
path || g.id,

g.id = ANY (path)
FROM graph g, search_graph sg
WHERE g.id = sg.link AND NOT cycle

)
SELECT * FROM search_graph;

I[ToMuMO TIpeHOTBPAIEeHHs IUKIIOB, 3HAaYEHUST MaCCHBa 9acTO ObIBAIOT II0JIE3HEI CAMU 110 cefe AJIst mpef-
CTaBJIEHUS «IIYTHU», IIPUBEIIETO K ONPENEIEHHON CTPOKE.

B ob61mem cnydae, Koraa OIS BEISIBIIEHHUS ITUKJIa HY2KHO ITPOBEPSITh HECKOJIBKO II0JIeH, ClIeayeT UCIIOIb30-
BaTh MacCUB CTPOK. HampuMmep, eciiu HY2KHO CPaBHUTD IIOJISA £1 U £2:

WITH RECURSIVE search_graph(id, link, data, depth, path, cycle) AS (

SELECT g.id, g.link, g.data, 1,
ARRAY [ROW (g.f1l, g.f2)],
false

FROM graph g

UNION ALL

SELECT g.id, g.link, g.data, sg.depth + 1,
path || ROW(g.f1, g.£f2),
ROW(g.fl, g.f2) = ANY (path)

FROM graph g, search_graph sg

WHERE g.id = sg.link AND NOT cycle

)
SELECT * FROM search_graph;

ITogcka3ka

YacTo Oy1s BHISIBIEHHUS ITHUKJA HOCTATOYHO OJHOTO IIOJIsI, ¥ TOTda ROW () MOXKHO OMYyCTHUTB. [Ipu
3TOM Oy[eT MCIIOIb30BATHCS HE MAaCCHUB HAHHBIX COCTABHOTO THIIA, @ MPOCTON MAacCHUB, 4TO 6ojiee
3¢hGHEKTUBHO.

IToocka3ka

STOT ajrOpUTM PEKyPCUBHOI'O BEHIUNCIIEHUS 3aIIPOCa BEHOAET B Pe3yJIbTaTe Y3IIbl, YIIOPALOYeHHEIe
«CHa4ala B IMUPUHY». UTOOHl IIOJIyYUTh Pe3ysbTaTh, OTCOPTUPOBAHHLEIE B IIOPSANKE «CHAadasa B
TyOWHY», MOXKHO JOOAaBUThL BO BHEIITHUI 3aIPOC ORDER BY MO CTOJNOIY «path», momydyeHHOMY, KaK
TTOKAa3aHOo BHIIIIE,

HHHTECTHPOB&HHH3aHp0COB,KOTOpbKEMOFYT3aHHKHHBaTBCH,eCTBXOpOHHﬁiHpHéM-—-ﬂO6aBHTBLIMIT
B pOI[I/ITeJ'[bCKI/Iﬁ 3alipoc. HaanMep, CJ'IGJIYIOU.II/Iﬁ 3allPOC 3allUKIIMTCHA, €CJIK He mo6aBUTH IIpeniIokKeHue
LIMIT:

WITH RECURSIVE t (n) AS (
SELECT 1
UNION ALL
SELECT n+1 FROM t

)
SELECT n FROM t LIMIT 100;

Ho B maHHOM ciydae STOT0 He IIPOMCXOOUT, TaK Kak B PostgreSQL 3ampoc WITH BEIOAET CTOJIBKO CTPOK,
CKOJILKO (paKTUUEeCKH IIPUHNMAaeT POOUTENbCKUM 3aIpoc. B IpoU3BOACTBEHHOM Cpefie UCIIOIb30BaTh 3TOT
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IPUEM He PEKOMEHOYETCS, TaK KaK OPYTHe CUCTEMBI MOTYT BeCcTH ce0s mo-gpyromy. Kpome toro, 3TO He
OymeT pabGoTaTh, €C/IM BHELTHUM 3aIIPOC COPTUPYET PE3YJIHTATH PEKYPCUBHOTO 3aIIPOCa UJIU COEOUHSIET
WX C OPyro# Tabyiuued, Tak Kak B MOJOOHBIX CIy4Yasx BHEITHHWU 3alpoc OOBIYHO BCE PAaBHO BHIOMpAET
pe3yJbTaT 3anpoca WITH IOTHOCTRIO.

3amnpock WITH UMEIOT II0JIe3HOe CBOMCTBO — OHU BBIYKCIISIIOTCS TOJIBKO Pa3 [JjIs BCeI'0 POOUTEIHLCKOTO
3anpoca, faxe ecjyd 3TOT 3allpOC UMM COCEIHUE 3aIlpochl WITH obOpalarTcs K HUM HeogHOKpaTHOo. Ta-
KUM 006pa30oM, CII0KHBIE BEIYMCIIEHUS, Pe3YJIbTaThl KOTOPBIX HYKHEI B HECKOIBKHUX MECTaX, MOXKHO BBIHO-
CHUTH B 3aITPOCH WITH B IEAX ONTUMHU3AIMU. KpoMe TOro, TaKue 3ampocCH IO3BOISIIOT M30eXKaTh HEXKe-
JIaTEJTbHBIX BRIYUCIIEHUH QYyHKOUME ¢ mo609YHBIMU 3¢ dekTamu. OgHAKO ecTh U oOpaTHasi CTOPOHA — OTI-
THMM3aTOP He MOXKEeT PAacCIPOCTPAHUTh OTPAHUYEHNS POOUTEIIECKOTO 3aIIpoca Ha 3aIpoc WITH Tak, Kak
OH IesaeT 3TO AJIs OOBIYHOI0 IIof3alpoca. 3anpoc WITH OOBIYHO BHIIONHSIETCS OYKBaJIbHO U BO3BpalllaeT
BCe CTPOKH, BKIIIOYasl Te, YTO IIOTOM MOIKET OTOPOCUTh poauTenbCKuii 3ampoc. (Ho kak ObII0 CKa3zaHO
BBIIIIE, BHIUMCJIEHE MOKET OCTAaHOBUTHCS PaHbBIIIE, €C/IHU B CCHIJIKE Ha 9TOT 3anpoc 3aTpedyeTcs TOIBKO
OTpPaHWYEHHOE YUCJIO CTPOK.)

ITpuMepH! BHIIIE MOKA3KIBAIOT TOJILKO MPEJIOKEHNEe WITH ¢ SELECT, HO TAKUM XKe 00pa30M ero MOXKHO
HUCIOJIL30BaTh C KOMaHAaMu INSERT, UPDATE U DELETE. B KaXX[IoM cJIy4ae OH 110 CyTH CO3IaéT BpeMEHHYIO
TabuIly, K KOTOPOM MOXKHO 0OpPaTUTHCS B OCHOBHOM KOMaHZE.

7.8.2. I3MeHeHuMe faHHbIX B WITH

B mpemioxkeHUu WITH MOXKHO TaKzKe HMCIIOJIb30BaTh OMEPATOPEl, U3MEHSIOINe JaHHbIe (INSERT, UPDATE
WK DELETE). OTO IIO3BOJISET BHIIOJIHATL B OMHOM 3aIlIpoCce CPa3y HeCKOJIbKO Pa3HBIX onepanuii. Hampu-
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;

9TOoT 3ampoc GhaKTUYEeCKU IIepeMelaeT CTPOKH U3 products B products_log. OnepaTtop DELETE B WITH
yaoansieT yKasaHHbIe CTPOKU U3 products W BO3BpAIaeT X COOEPKUMOe B IIPEIoKeH N RETURNING; a
3aTeM TJIaBHBLIM 3alIPOC YUTAET 3TO COOEPKUMOE M BCTABIIsIeT B TaOMUIY products_log.

CnenyeT 3aMeTUTh, YTO IIpefdjioXKeHNWe WITH B HaHHOM ClIy4ae IPUCOEOUHSETCS K OIepaTopy INSERT,
a He K SELECT, BIOXKEHHOMY B INSERT. OTO HE0OXOMMO, TaK KaK WITH MOXKET COfiepKaTh OIIEPaTOPHI,
U3MEHSIONINE JaHHbIe, TOJTBKO Ha BEPXHEM ypOBHe 3amnpoca. OOQHAKO IPHU 3TOM MPUMEHSIOTCSA OOBIYHEIE
ITpaBUjla BUOUMOCTH WITH, TaK YTO K Pe3yabTaTy WITH MOXKHO 00paTUTHCS M U3 BJIOKEHHOT'0 ollepaTopa
SELECT.

OmnepaTophl, U3MEHSIOIIVE OaHHbBIE, B WITH 00BIYHO OOIOJHSIOTCS IIPenjIoKeHneM RETURNING (cM. Pasz-
men 6.4), Kak IIOKa3aHO B 9TOM IIpuMepe. BakHO MOHMMATh, YTO BpeMeHHas Tabauila, KOTOPYIO0 MOXKHO
OymeT UCIIOIb30BaTh B OCTAJILHOM 3aIlpoCe, CO3aéTcs U3 pel3ylbTaTa RETURNING, a He IiejieBoi Tabnu-
1Bl ortepaTopa. Ecnu omepaTop, M3MeHSIOMN TaHHbIe, B WITH He JOTOJTHEH TTPEAI0OKEeHUEM RETURNING,
BpeMeHHast Tabnuila He CO3MaéTcsa ¥ 00palllaThCs K HEH B OCTATbHOM 3ampoce Henmb3ss. OJMHaKO TaKou
3ampoc BCE paBHO OyIeT BHITIONTHEH. Hampumep, JOMyCTUM CJIEOYIOUINY He 0UYeHb MPaKTUYHLIN 3aIpoc:

WITH t AS (
DELETE FROM foo

)
DELETE FROM bar;

OH ymanuT Bce CTPOKM U3 TabmuIl foo 1 bar. [Ipu 3TOM YKCII0 3aA€ICTBOBAHHBIX CTPOK, KOTOPOE TTOJIYUHUT
KJIMEeHT, OymeT IMOOCYUTEBATLCS TOJIBKO II0 CTPOKAaM, YOAJIEHHEIM U3 bar.
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PekypcuBHBIE CCHIJIKHY B OllepaTopax, U3MEHSIOIUX JaHHbIe, He JOIYCKATCSI. B HEKOTOPHIX CIydasiX 3TO
OorpaHWYeHHe MOXKHO 000¥TH, 0OPATUBIINCH K KOHEYHOMY Pe3yJIbTaTy PEKYPCUBHOTO WITH, HAIIPUMED
Tak:

WITH RECURSIVE included_parts (sub_part, part) AS (
SELECT sub_part, part FROM parts WHERE part = 'our_product'
UNION ALL
SELECT p.sub_part, p.part
FROM included_parts pr, parts p
WHERE p.part = pr.sub_part
)
DELETE FROM parts
WHERE part IN (SELECT part FROM included_parts);

9TOT 3aIIpoC ygalisdeT BCe HelloCpenCTBEeHHBIe U KOCBEHHEIE COCTaBHBIE YaCTHU IIPOAYKTA.

OmnepaTophl, U3MEHSIOIINEe JaHHBIE B WITH, BEIIIOJHSIOTCS TOJIBKO OOHH Pa3 UM BCerma IOJIHOCThIO, BHE
3aBUCHMOCTH OT TOTO, IPMHUMAET JIM UX Pe3yIbTaT OCHOBHOM 3aIlpoc. 3aMeThTe, YTO 3TO OTJIMUYAETCS
OT mOBefeHusI SELECT B WITH: KaK TOBOPHUJIOCH B IPEIBIAYIIEM pa3aesie, SELECT BHIIIOIHSETCS TOIBKO A0
TeX TIOP, II0Ka eT0 Pe3ylIbTaTkl BOCTPEOOBAaHBI OCHOBHBLIM 3aITPOCOM.

BrnoxxeHHBIE OTIEPAaTOPHL B WITH BBIMIOJTHAIOTCS OOJHOBPEMEHHO OPYT C OPYTOM U C OCHOBHBIM 3allpPOCOM.
TakuM 06pa3oM, TOPSIAOK, B KOTOPOM OIIEPATOPHI B WITH OyOyT aKTHUYEeCKU U3MEHSTh JaHHBIE, Hempe-
CcKa3yeM. Bce aTu omepaTophl BEIIIOIHAIOTCSA C OMHUM CHUMKOM OdHHbIX (cM. ['maBy 13), TaK 94TO OHU He
MOTYT «BUAETh», KaK KaxKObIH U3 HUX MEHSET IleJieBbie TaOIuIbl. 9TO yMeHbInaeT 3pGeKT HenIpeacKasy-
eMOoCTu (1)aKTI/I‘-IeCK01"O IIOpAdKa USMEHEHUA CTPOK U O3Ha4dYaeT, 4YTO RETURNING — eJII/IHCTBeHHbIﬁ Bapu-
aHT mepegadyyd U3MeHEeHUU OT BJIOKEHHBIX OIIepaTOPOB WITH OCHOBHOMY 3amnpocy. Hanpumep, B JaHHOM
ciy4ae:

WITH t AS (
UPDATE products SET price = price * 1.05
RETURNING *

)
SELECT * FROM products;

BHEIIIHUN orepaTop SELECT BBIOACT LIEHBI, KOTOPEIE OBLITH IO meucTBUSA UPDATE, TOrHda Kak B 3alipoce

WITH t AS (
UPDATE products SET price = price * 1.05
RETURNING *

)

SELECT * FROM t;

BHEINIHUM SELECT BBIOACT U3MEHEHHLIE JaHHLIE.

HeomHoKkpaTHOe U3MeHeH’e OOHOM U TOM Ke CTPOKHU B paMKaX OQHOTO OoIlepaTopa He MOOOepKUBaeTCs.
HNMeTh MecTo OymeT TONMBKO OJHO M3 HECKOJbKMX U3MEHEeHWHN W HafJE€XKHO ONpedelluTh, KaKoe UMEHHO,
YaCTO HOBOJILHO CJIOXKHO (@ MHOT{Ia ¥ BOBCE HEBO3MOXKHO). ITO TaK Ke KacaeTcs Cliydasi, KOTfia CTPOKa
yOanseTcs U U3MEHSIeTCS B TOM JKe ollepaTope: B pe3yIbTaTe MOXKeT OBITh BHIITOJTHEHO TOIHEKO OGHOBIIE-
Hue. [ToaToMy B 0011IeM ciIydae cienyeT u3beraTb MOgOOHOTO HAJIOXKEHUS omepaluii. B wacTHOCTH, U3-
OeraiiTe TOA3AIIPOCOB WITH, KOTOPHIE MOTYT IIOBJIUSATh Ha CTPOKY, U3MeHsIeMble OCHOBHLIM OIIEPATOPOM
WJTH OTIepaTOpaMu, BJIOXKEHHHBIE B Hero. Pe3ynbTaT IeidCTBUS TaKUX 3allPOCOB OyIeT HempeacKa3yeMbIM.

B HacTos11IEE BpeMS, OJiS ollepaTopa, U3MEHSIOIIEero JaHHbe B WITH, B Ka4eCTBe I1eJIeBOM HEeNb35 MC-
TOJIb30BaTh TAOIUILYy, OJIsT KOTOPOU OIpedeieHO YCIOBHOE ITPaBUJIO WU ITPaBUJIO ALSO MJIM INSTEAD, ec-
JIX OHO COCTOHUT U3 HECKOIBKHUX OIIEPaTOPOB.
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PostgreSQL mpepmocTaBiseT IIOIb30BaTeIsIM O0OTaTHIM aCCOPTUMEHT BCTPOEHHBIX TUIIOB HaHHBIX. Kpome
TOT'0, IOJIb30BaTEIM MOT'YT CO3aBaTh CBOU TUIIHI B PostgreSQL, ucnone3ysa komauny CREATE TYPE.

Tabmuiia 8.1 comepKUT BCe BCTPOEHHEBIE THUIIE MaHHLIX 00Iero IoIb30BaHuA. MHOTHEe U3 albTepHaTHB-
HBIX UMEH, IIPUBEIEHHBIX B CTOJOIe «IICEeBIOHUMEI», HCIIONb3yI0TCs BHYTpHU PostgreSQL mo ucTopuue-
CKUM IIPHUYHMHAM. B 9TOT CIIMCOK He BKIIOYEHEI HEKOTOPEIE YCTAPEBIINe TUIIE M TUIIH [IJIs BHYTPEHHET 0
IpUMeHeHHUs.

Taoauma 8.1. TUNDBI TaHHBIX

AMmsa IIceBOOHHMbI Onucanue

bigint int8 3HaAKOBOe Iiefioe u3 8 6auT

bigserial serial8 BOCbMHOANTHOE IIeJIoe C aBTOyBe-
IU4YeHueM

bit [ ( n) 1 6uTOBasi CTPOKAa (PUKCHUPOBAHHOU
IJIMHBI

bit varying [ ( n) ] varbit [ ( n) ] ouTOBas CTPOKa HepeMeHHOf/i
IJTMHBI

boolean bool jJoruyeckoe 3HaueHue (true/
false)

box OPSMOYTOIBHUK B IIJTIOCKOCTH

bytea OBOMYHBIE [JaHHBIE («MacCHUB
0amT»)

character [ ( n) ] char [ ( n) ] CUMBOJIbHAsI CTPOKa (1)I/IKCI/IpOBaH-
HOU OJINHBI

character varying [ ( n) 1] varchar [ ( n) ] CHUMBOJIbHasA CTPOKa HepeMeHHofI
IJTUHBI

cidr ceteBou agpec IPv4 unu IPv6o

circle KpyT B IIJIOCKOCTH

date KaJleHOapHasi maTta (ropd, Mecsi],
IEeHb)

double precision float8 YHMCJIO ABOMHOM TOYHOCTH C IIjIa-
BaloIIe#d TOYKoH (8 OaiT)

inet ampec y3na [Pv4 unu IPv6

integer int, int4 3HAKOBOE qupréXGaﬁTHoe 11eryioe

interval [ mong 1 [ ( p) 1 HHTEepPBaJl BpeMeHU

json TEKCTOBBIE maHHBEIE JSON

jsonb oBouuHble paHHBEle JSON, pa3zo-
OpaHHEBIE

line npsMas B IIJIOCKOCTHU

lseg OTPEe30K B IIJIOCKOCTHU

macaddr MAC-apgpec

macaddrs$ agpec MAC (Media Access
Control) (8 popmaTte EUI-64)

money OeHeXHasl CyMMa

numeric [ ( p, s) ] decimal [ ( p, s) ] BEIIEeCTBEHHOEe YICJIO 3aOaHHOU
TOYHOCTHU

117



Tunel JaHHBIX

M IIceBpOHHMBI Onucanue

path reOMeTPUYECKUU IIyTh B IIJIOCKO-
CTH

Pg_lsn IoCJIeDoBaTEIbHEIU HOMED B Xyp-
Hane PostgreSQL

point reoMeTpu4YeckKas ToO4YKa B IIJIOCKO-
CTH

polygon 3aMKHYTBIN reoOMeTPUYECKUU
OyTh B IJIOCKOCTU

real float4 YUCJI0O OOWHAPHOM TOYHOCTH C
IJIaBaloley Toukou (4 6amTa)

smallint int?2 3HAKOBOe OByXOaMTHOE Iiefoe

smallserial serial? OByxO0a¥THOE I1eJI0e C aBTOYBEJIHU-
YeHUEM

serial seriald yeTHIpExOaWTHOE IIeJIoe C aBTO-
yBeJInYeHueM

text CHMBOJIbHASI CTPOKa MepeMeHHOU
IJTMHBI

time [ ( p) ] [ without time BpeMs CyTOK (6e3 4acoBOI'O IIOSi-

zone ] ca)

time [ ( p) ] with time zone |[timetz BpeMs CyYTOK C YQéTOM YacoBOTI'0O
mosica

timestamp [ ( p) ] [ without maTta u Bpems (6e3 9acoBOIO ITOsI-

time zone ] ca)

timestamp [ ( p) ] with time|timestamptz JaTa ¥ BpeMS C Y4ETOM YacOBOTO

zone II0siCa

tsquery 3alIpoc TEKCTOBOT'O ITOMCKa

tsvector OOKYMEHT [OJid TEKCTOBOI'O IIOMC-

Ka

txid_snapshot

CHUMOK WHIOeHTHPHUKATOpPa TpaH-
3aKIuu

uuid VHUBEPCAJbHEIN YHUKaJIbHBIN
UugeHTu(GUKATOP
xml XML-gaHHEIE

U 6e3), xml.

CoBMEeCTHMOCTH

B crangmapTte SQL omnucaHH CclieQyIOIye TUITH (MJIN UX UMeHa): bigint, bit, bit varying, boolean,
char, character varying, character, varchar, date, double precision, integer, interval,
numeric,decimal,real,smallint,time(anCOBEMAHOHCOMI{683Ltimestamp(anCOBEMJHOHCOM

Kaxxppiii TUIl aHHBIX UMeeT BHyTPEeHHee NIpencTaBlieHue, CKPEITOe (PyHKIUSIMU BBOOA U BhIBoda. [Ipu
9TOM MHOTHWE BCTPOEHHBIE THUIIBI CTAHOAPTHHL U MMEIOT OYeBUOHEIE BHellHUe ¢opMmaTthl. OOHAKO €CTh
TUIH, YHUKaNbHEIE 01 PostgreSQL, Hanmpumep reoMeTpudYecKue IIyTU, U €CTh TUIIEl, KOTOPHE MOTYT
UMeTh pa3Hble GopMaThH, HaIpuMep, naTta U BpeMs. HekoToprle pyHKIIMY BBOJA U BHIBOMA HE SABISIOTCS
B TOYHOCTHM OOpPaTHBIMU APYT K OPYTY, TO €CThb Pe3ynbTaT (PyHKIMK BHIBOJIA MOXKET HE COBIIaaTh CO
BXOOHBIM 3HaYEHUEM U3-3a IOTEPU TOUYHOCTH.
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8.

1. YucnosBbie TMNbI

YucoBble TUIIHI BKITIOYAIOT ABYX-, YETHIPEX- U BOCEMUOAUTHEIE 11eJIble, YEeTHIPEX- U BOCEMUOANUTHEIE YK C-
Jla C MJIaBaloIlel TOYKOM, a TaKKe HEeCSTUYHBIEe YKClIa C 3ajJlaBaeMOM TOUYHOCThIO. Bce 9Tu TUNH Iepe-
yucieHsl B Tabnuie 8.2.

Tao0nauma 8.2. YucjioBbIe THUIIBL

AMmsa Pasmep Onucanue Ouama3oH

smallint 2 OatiTa 1ejoe B HeOObIIOM Aua-|-32768 .. +32767
TIa30He

integer 4 6anTa TUNWYHBIY BEIOOD A1 1ie-[-2147483648
JIBIX YHCEeIl +2147483647

bigint 8 6auT 1esoe B GOJILIIOM Auarna-|-9223372036854775808.
30HE 9223372036854775807

decimal nepeMeHHbBIU BelllecTBeHHOe uucnio c|mo 131072 uudbp mo me-
YKa3aHHOU TOYHOCTBIO |CATUYHOU TOYKU U [0

16383 — mocne

numeric nepeMeHHBIN BelllecTBeHHOe uucno c|mo 131072 uudp mo me-

YKa3aHHOU TOYHOCTHIO |CATHYHOM TOYKU U [0
16383 — mocne

real 4 Gaiita BeIlleCTBEHHOE YHCJIO C|TOYHOCThL B Ipemernax 6
IepeMeHHOM TOYHOCTBIO |IECSITUYHBIX ITUDP

double precision 8 GaiT BEeIlleECTBEHHOE 4YMCJIO C|TOYHOCTHL B ITpemenax 15
IepeMeHHOM TOYHOCTBIO |HECSITUYHBIX ITUDP

smallserial 2 OatiTa HebombInoe 1emoe ¢ aB-|1 .. 32767
TOYBeJINUEHUEM

serial 4 6anTa 1enoe ¢ aBToyBenudeHu-|1 .. 2147483647
eM

bigserial 8 bauT OosnbIloe 11ejioe C aBTO-|1 ..
yBENIUYEHUEM 9223372036854775807

CHUHTaKCHUC KOHCTAHT YHCJIOBBIX THUIIOB OItrcaH B [Togpasnerne 4.1.2. [I71s1 9TUX THUIIOB OIIPeNesiéH IIOTHBIN
HabOpP COOTBETCTBYIOIINX apuPMETHIECKUX OIIEPaTOPOB 1 GYHKIIHNI. 3a HOIOTHUTEIbHEIMHU CBEHeHUSIMHU
ob6patuTecs K I'mase 9. [TogpoGHee 9THU TUITHI OITMCAHEBI B CJIEAYIOIINX pa3aenax.

1.1. Lleno4yucineHHble TUNbI

Tumel smallint, integer M bigint XpaHST ILiedble YKCJIa, TO €CTh YKciia 0e3 OPOOHOH YaCTH, HUMEIo-
e pa3Hble OOMYCTUMEIe MuaIa30Hbl. ITOMEITKA COXPAaHUTh 3HAYEHHEe, BHIXOMAINee 3a paMKH JHaIla30-
Ha, IPUBEIET K OIIbKe.

Yaiiie BCero UCIOJIb3YETCS TUII integer, Kak Haubosiee cOaylaHCUPOBAHHBIN BEIOOD IMIMPUHEI AUaa30Ha,
pa3Mepa u 6picTpomeicTBUSA. TUI smallint OOBIYHO IPUMEHSETCS, TOJILKO KOTa KpaiiHe BaXXKHO YMEHb-
INTH Pa3Mep OaHHBIX Ha OUCKe. THUN bigint OpefHa3HaudeH OJIS TeX ClIydaeB, KOTIa 4Yucja He yMella-
I0TCS B IMAIla30H THUIIA integer.

B SQL ompepeneHbl TOMBKO THUMIH integer (MM int), smallint U bigint. MMeHa THUIIOB int2, int4 u
int 8 BEIXOOST 3a PaMKHU CTAHOapTa, XOTsI MOTYT paboTaTh ¥ B HEKOTOPEIX apyrux CYB]I.

1.2. Yucna ¢ Npou3BOJILHOMU TOYHOCTbIO

THII numeric IO3BOISET XPAHUTh YHCJIA C OYEeHb OOJILIINM KOoIudecTBoM 1Iudp. OH 0CoOOEHHO PEKOMEH-
OyeTCs OJIs XpaHeHUs JeHeXHBIX CYMM U OPYTUX BeIWYHH, I'Ie BaXXHa TOYHOCTh. BEIYUCIIEHUS C TUIIOM
numeric HAlOT TOYHBIE PE3YIbTATHI, TOE 9TO BO3MOXKHO, HAITPUMED, ITPU CI0XKEHUY, BLIYUTAHUN U YMHO-
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xKeuuu. OgHaAKO oIepanuu Co 3HaUYEHUSIMU numeric BBIIIOJIHAIOTCS I'Opa3fo MeajieHHee, YeM C LieJIbIMU
YucJjiaMU UJIK C TUIIAMU C MIJIaBalolle TOYKOM, OICaHHbIMU B CliegywiieM pa3aeiie.

Huxke MBI MUCHOJIB3YEM CJIEAYIOIINE TEPMUHBI: Mdcwmab 3HAYEeHUS numeric OIpPeAesieT KOIUYeCTBO
OeCATUYHBIX TGP B APOOHOM YacTH, CIIpaBa OT AECATUYHOM TOYKM, @ MOYHOCMb — 00Illee KOITUYIECTBO
3HAYUMEIX ITU(DP B YuCiIe, T. €. KOMUYECTBO IudpP 10 00e CTOPOHEI IeCATUYHON TOUKH. Hampumep, 4uciio
23.5141 uMeeT TOYHOCTE 6 U MacmiTab 4. LlenmouncieHHble 3HAYEHUI MOXKHO CYHMTATh YHCIaMH C Mac-
mrabom 0.

HJIH CTOJI6LI8. THUIIA numeric MOXHO HACTPOUTH U MAaKCUMAJIbBHYIO TOYHOCTSD, U MaKCHMAaJIbHBIHA M&CHITHG.
Cronbel TUNA numeric OOBABASETCS CIEOYIOIINM 00pa3oM:

NUMERIC (TouHOCTh, Macmrab)

TouyHOCTE HOMXKHa OBITH MOJIOXKUTEJIbHOU, a MacITab MOJIOXUTEIbHEIM HIIH PAaBHBIM HYIIIO. AanepHa-
TUBHBIN BapHUaAHT

NUMERIC (TOUYHOCTE)
ycTaHaBnuBaeT MaciuTab 0. PopMma:
NUMERIC

0e3 yKa3aHUS TOYHOCTH M MacIiTaba co3maéT cTosber], B KOTOPOM MOKHO COXPAHSITh YHCIIOBLIE 3HAUe-
HUS MI000# TOYHOCTH U MacIinTaba B ITpefesax, IoaaepKUBaeMbIX CHCTEeMOM. B cTosb11e 3TOro Tuiia BXo-
HBbIEe 3HAYEHUsS He OyOyT OPUBOOUTHCS K KaKOMY-Tn60 MaciiTady, Torma Kak B CTOJIOIaxX numeric C IBHO
3alaHHBIM MacIITaboM 3HAYEHUs HOOTOHSIOTCS mom 3ToT MaciuTab. (Ctanmapt SQL yTBepKOaeT, 4To
110 YMOIYaHUIO ONIXKEH ycTaHaBauBaThbCcst MaciTad 0, T. e. 3HAYEHUS OOJIZKHBI IPUBOAUTHCS K I[€JTBIM
yucnaM. OgHAKO MBI CUMTAaeM 3TO He OYeHb ITO0JIe3HHEIM. Eciu O Bac BaxkKHa MEepPeHOCHMOCTh, BCermga
yKa3bIlBaliTe TOYHOCTDb M MacIITad SBHO.)

IIpuMmeyanue

MaxkcuMainbHO JOoIyCcTuMasl TOYHOCTh, KOTOPYIO MOXKHO yKa3aTh B 00bsBJIeHUH THIa, paBHa 1000;
€CIU Ke UCIIONIb30BaTh NUMERIC 0e3 yKa3aHUs TOYHOCTH, OEHCTBYIOT OTPaHUYEHUs, ONIMCaHHbIE
B Tabmnuiie 8.2.

Ecnu maciitab 3HaYeHUsT, KOTOPOe Hy2KHO COXPaHUTh, ITPeBHIIIaeT 00bABIeHHBIN MaciiTad cTonbIia, Cu-
cTeMa OKPYIJIUT ero [0 3afaHHOr0 KOJIMYecTBa Hu¢p MoCiIe TOUYKU. ECIU XKe IIoCie 3TOT0 KOIUYEeCTBO
uudp cieBa B CyMMe C MacIITaboM ITPEeBBICUT OOBSIBIEHHYI0 TOYHOCTD, IIPOU30UAET OIIrbOKa.

YucnoBble 3HAYEHUS GU3NUYECKH XpaHATCA 0e3 KaKux-Iu00 MOMOHSIONINX HYJIeH cleBa MM CIIpaBa.
TakuM 06pas3omM, 00bABIsIEMbIe TOYHOCTE M MacInTad cTonblia onpemernsioT MaKCUMalbHBIH, a He PUKCH-
POBaHHBIN pa3Mep xpaHeHus. (B 3ToOM CMEICTIe THII numeric OOJBIIE MOXO0XK HAa THI varchar (n), 4eM Ha
char (n).) leCTBUTENbHLIM pa3Mep XPaHEHUS TaKOT0 3HAUEHUs CKJIaAblBaeTCs U3 ABYX OaMT A1 KaxK-
IOM TPYyINObI U3 YETHIPEX ITUGP U AOMOITHUTEIBHEIX TPEX-BOCHMU OAMUT.

IToMuMO OOBIYHEIX YMCEJI THUII numer i c IO3BOJISET COXPAHUTH CIIeINaIbHOEe 3HaYeHMeE NaN, UTO 0O3HadYaeT
«not-a-number» (He 4ymuco). JItob6as omepaliys C NaN BEITAET B pe3yJIbTaTe TOXKe NaN. 3aluchiBas 3TO 3Ha-
YyeHUe B BUJe KOHCTAHTH B KoMaHIe SQL, ero Hy’>KHO 3aKJ/Il0YaTh B allOCTPO(EI, HAIIPUMEDP TaK: UPDATE
table SET x = 'NaN'. PerucTp cuMBOJIOB B CTPOKE NaN He BaXK€eH.

IIpumeuyanue

B GOIBIIMHCTBE peanu3aluil «He 4ucjio» (NaN) CUYMTaeTCs He PaBHBIM JIF000OMY APYrOMYy 3Ha4YEeHUI0
(B TOM uncne u caMoMy NaN). HToOB 3HaUEeHHU ST numeric MOXKHO OBIJIO COPTUPOBATH U UCIIONIE30BATh
B IpeBOBUOHBIX MHOEKcaX, PostgreSQL cumTaeT, 4TO 3Ha4YE€HUA NaN pPaBHEI PYT OPYTY U IPU 3TOM
OoJIbIlle JII0OOBIX YHMCJIOBLIX 3HAUEHUH (He NaN).
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Tumnsl decimal M numeric paBHO3HauHL. O0a 9TH THUIIA ONKMCAHEI B cTaHOapTe SQL.

ITpu OKPYTI€HNH 3HAYEHUM THUII numeric BHIOAET YKMCIIO, OOJIbIIEee IO MOIYIIIO, TOTa KakK (Ha GOJIbIINH-
cTBe mIaT¢GOpPM) THUIE real U double precision BBEIAIOT OnuzKalinee 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
,,,,,, IO
-3.5 | -4 | -4
-2.5 | -3 | -2
-1.5 | -2 | -2
-0.5 | -1 | -0
0.5 | 1 | 0
1.5 | 2 | 2
2.5 | 3 | 2
3.5 | 4 | 4

(8 rows)

8.1.3. Tunbl C N1aBalOLLLEN TOYKOM

Tumnbel maHHBIX real M double precision XpaHSAT MPUOMUKEHHBIE YHCJIOBHIE 3HAYEHUS C IIEPEMEHHON
TOYHOCTHI0. Ha mpakTuKe 3Tu TN 0OOBIYHO peanulyoT ctaHgapT IEEE 754 nist 1BOMYHOM apupMEeTHKHA
C IIJIaBaloled TOYKOM (C OmMHApPHON M OBOMHOM TOYHOCTHIO COOTBETCTBEHHO), B TOM Mepe, B KaKOM ero
TIOOepKUBAIOT ITPOIIECCOP, OIlepallioOHHasA CUCTEMa U KOMIIUIIATOP.

HeTouHOCTh 37ieCh BHIpaXKaeTCs B TOM, YTO HEKOTOPhIE 3HAYEHHUSI, KOTOPHIE HENIb3s ITpeoOpa3oBaTh BO
BHYTPEHHUM QopMaT, COXPaHAIOTCS NPUOIUKEHHO, TaK YTO IOJIy4YeHHOE 3HaYeHNe MOXKET HEeCKOJIbKO
OT/IMYAThCSA OT 3aIllMCaHHOI0. YIpaBJjieHWe MOJoOHBIMU OmMOKaMMU U UX PacIpoCTpaHeHMue B Ipollecce
BBIYMCIIEHUH SABJIAETCS IIPeAMEeTOM MU3y4YeHUs LIeJIOT0 pa3felia MaTeEMaTUKM M KOMIIBIOTEPHOM HAayKH, U
37ech He paccMaTpuBaeTcs. Mbl OTMETUM TOJIBKO CIIeOyIOIIee:

* Ecnu BaMm HY2KHaA TOYHOCTH IIPU XPaHEHUH U BBIYHUCIIEHUAX (HaHpHMep, OJisd DeHEeZKHBIX Cy'MM), ucC-
HOHB3yﬁTe BMECTO 9TOT'O THUII numeric.

e Ecau BB XOTHUTE BBITIOIHATH C 3TUMH THUIIAMH CJIOXKHBIE BHIYHCIIEHUS, UMEIoIe GOJIbIITYI0 BaxK-
HOCTB, TIIATEJIbHO N3YYUTE peann3aliiio ollepalui B Balllell cpele u 0COOeHHO moBeeHne B Kpaw-
HUX ciy4dasx (0eCKOHeYHOCTh, aHTHIIePEIIOTHEeHNE).

* TIpoBepka paBeHCTBa OBYX YHMCEJI C IIJIaBaloIler TOYKOU MOXKET He BCerjga JaBaTh OXKUOAEeMBIM pe-
3ynbTarT.

Ha 6omnpmuaCcTBE IaTGOpPM THUT real MOXKET COXPaHUTh 3HaueHUsA B nmpepenax ot 1E-37 mo 1E+37 ¢
TOYHOCTBIO HE MEHbIIE 6 HeCATUYHBIX IN@pP. TUll double precision IIpeajaraeT 3Ha4eHU B qUala30He
ot 1E-307 mo 1E+308 u ¢ TouHOCTBIO He MeHbIie 15 1mudp. ITonbITKa COXpPaHUTh CIIHUIIIKOM OOJIBLIIIe
WY CIIUIIKOM MaJleHbKHE 3HAa4YeHHUS IMPUBEHET K omubke. ECIM TOYHOCTH BBOOMMOTO YHCJIA CIIHUIIKOM
BeJIMKa, OHO OyHmeT OKpPyTjieHO. [Ipu IOmBITKe COXPaHUTD Yuciio, Omu3Koe K 0, HO HeIlpeACTaBUMOe KakK
ornuuHoe oT 0, Mpou30HAET oImMOKa aHTHIIEPEIIOTHeHNS.

IIpumMeuyanue

[MapameTp extra float digits onpenenseT KOIMYECTBO DOTOJIHUTEILHEIX 3HaUAIINX IIU(p Opu Ipe-
o0pa30BaHUY 3HAYEHUS C IIJIaBaloIel TOUYKOM B TEKCT [Jid BEIBoga. Co 3HAYEHUEM I10 YMOJTYaHUIO
(0) BeIBOL OyIZeT OOMHAKOBEIM Ha Bcex ImaTdopMax, noamepxkuBaeMbx PostgreSQL. Ilpu ero yse-
JINYEeHUU BHIBOOUMOE 3HadeHUe 4ducia 6yneT 00jiee TOYHO NPELCTABIATh XPaHUMOE, HO OT 3TOTO
MOXKeT I0CTpajaTh IePEeHOCUMOCTE.
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B gomonHeHuMe K OOBIYHBIM YHCJIOBLEIM 3HAYEHUHSIM THITHI C IJIaBalolley TOYKOM IIPUHUMAIOT CIIeOyroIiue
CIiIelIlMaJIbHbI€ 3HA4YEHWA:

Infinity
-Infinity
NaN

OHU IpeacTaBIsOT ocoOble 3HaYeHusI, onucanuble B IEEE 754, cOOTBETCTBEHHO «OECKOHEYHOCThL», «MH-
Hyc 6eCKOHEYHOCTb>» U «He 4ncno». (Ha koMmbloTepax, rae apudMeTHKa C IjlaBarollledl TOYKOM He COOT-
BeTcTByeT cTtanmapty IEEE 754, 3Tu 3Ha4YeHUs, BEPOSATHO, He OyayT paboTaTh MOIXKHBIM 00pa3oM.) 3a-
TIIHUCHIBAS 9THU 3HAYEHUS B BUAE KOHCTAHT B KoMaHae SQL, ux HyKHO 3aKJIl049aTh B alloCTPOGBI, HalpuMep
TakK: UPDATE table SET x = '-Infinity'. Peructp CUMBOJIOB B 3TUX CTPOKaxX He BaXKeH.

IIpumeuyanue

Cornacuo IEEE754, NaN He [OJI2KHO CYUTATHCS PABHEIM JIIOO0MY IPYTOMYy 3HAaUEHHUIO C IIJIaBaoIeln
TOYKOM (B TOM 4YMCJIEe U caMOMYy NaN). YTOOH 3Ha4YeHUs C IJIaBaloMIel TOYKON MOXKHO OBIJIO COPTH-
poBaTh ¥ UCIIOIb30BaTh B APEBOBUOHEIX NHAEKCaX, PostgreSQL cunTaeTt, 4TO 3Ha4eHUS NaN paBHEI
OPYT OPYTY, ¥ IpU 3TOM OOJIblle JTI0OBIX YUCIJIOBHIX 3HAUEHUN (He NaN).

PostgreSQL Takxke mopmepzkuBaeT GopMaThl float U float (p), OTOBOPEHHBIE B cTaHmapTe SQL, mns
yKa3aHus HETOYHBIX YHCJIOBEIX TUIIOB. 34ECh p OIpenesisseT MUHUMAaJIbHO JOIYCTUMYIO TOYHOCTEL B 080-
uuHbix mdpax. PostgreSQL BocipuHMMAaET 3aIlUCh OT float (1) OO float (24) KakK BEIOOP TUIla real, a
3amuCh OT float (25) mO float (53) KaK BEIOOP THIIA double precision. 3HaYEHUS p BHE JOIYCTHUMOTO
OuWaria30Ha BRI3BEIBAIOT OIMIHMOKY. Eciiu float yKasbiBaeTcs 6€3 TOYHOCTH, ITOAPAa3yMeBaeTCs THUII double
precision.

IIpuMmeuyanue

IIpenmonoxkeHue, YTO TUIIHI real U double precision UMeIOT B MaHTHucce 24 u 53 61UTa COOTBET-
CTBEHHO, CIIpaBEJINBO IOJiI BCEX peanu3allui mjasBaromel Touku no craHmapty IEEE. Ha nnat-
dopmax, He mogmepxkuBaroiux IEEE, pazMep MaHTHCCH MOXKET HECKOJIBKO OTJIMYATBLCS, HO OJIS
IIPOCTOTHI MUAMa30HH p Be3[e CUNTAIOTCS OOMHAKOBBIMMU.

8.1.4. NocnepoBaTesibHblie TUNDbI

IIpumMeuyanue

B aTOM pa3zgene omuchiBaeTcs crenuduuHbi Oas PostgreSQL cmoco6 co3manus cTonbia ¢ aBTo-
yBenuueHueM. [Ipyroi cnocod, COOTBETCTByIOMME cTaHmapTy SQL, 3aKimiodyaeTcs B HMCIIOIb30Ba-
HHUM CTOJIOIIOB MOeHTU(MUKALIMY U paccMaTpuBaeTcs B onucanuu CREATE TABLE.

Tunel maHHBIX smallserial, serial U bigserial He SBJISIOTCSI HACTOAIIUMH THIIaMH, a IIpencTaBiIsAoOT
co6o¥ TPoCTO yIoOHOE CPEACTBO OJIsT CO3MAHUS CTOJIOIOB C YHUKAIbLHEIMU UAeHTHUGUKaTOpaMu (11omo6-
HO€E CBOMCTBY AUTO_INCREMENT B HeKOTOphIXx CYB]I). B TekyIel peanu3aluu 3alUCh:

CREATE TABLE wmmMg_Tabmuner (
uMg_cronbrga SERIAL
)i

PaBHO3HA4YHa CJIeOYyIOIINM KOMaHIOaM:

CREATE SEQUENCE wmmg _rabmuyel_uMg_cronbrna_seq AS integer;
CREATE TABLE wmm4a_rabmuier (
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uMg_cronbra integer NOT NULL DEFAULT nextval ('mmg_rabaunel kMg cTonbra_sedq')
)i
ALTER SEQUENCE mMg _Tabmunel_uHMg _cTonbra_seq OWNED BY wummMg rabuuiyel. uMd_cTonbLa;

To ecTb mIpu ompenesieHUW TAKOT'0 THUIIA CO3MAETCS IIeIOYUCIIEHHBIM CTOJ0eIl co 3HaYeHUeM II0 YMOJI-
YaHUIO, U3BJIEKAEeMEIM M3 reHepaTopa IIocienoBaTelbHOCTU. YTOOH B CTONOEI] HEenb3si OLIJIO BCTAaBUTh
NULL, B ero ompemeneHue noOaBiseTCs OorpaHMYeHHe NOT NULL. (Bo MHOTHX ciydasiX TakKxkKe MMeeT
CMBICJI §OOABUTH [IJIsI 3TOT'0 CTOIOIIA OrPaHUYEHUST UNIQUE U/IM PRIMARY KEY OJIS 3@IIUTHI OT OIIHOOYIHOTO
moGaBJIeHUsT TyOIMPYIOIMIUXCS 3HAUYEeHWH, HO aBTOMaTUYECKH 9TO He mpoucxonurt.) [locnemHsass KomaHOa
oIIpedeJisieT, YTO MOCIeN0BaTEeJIbHOCTD «IIPUHAAJIEKUT» CTOJIOIy, TaK YTO OHAa OyIOeT ymasjieHa Ipu yhaa-
JIeHUH CTOJIOIa UITH TaOIHIIE.

IIpuMmeyanue

Tak Kak TUIIBI smallserial, serial U bigserial peanu30BaHbl Yepe3 MOCIEeOOBATENbHOCTH, B
YUCJIOBOM DAOYy 3HaA4YeHUuH CTOJ'I6].[a MOTYyT O6pa3OBBIBaTBCH IIPOIIYyCKH (I/I.TII/I <<I[prbI>>), noazxe eClirk
HHUKaKHe CTPOKH He yOaJIAIUCh. 3Ha‘{eHI/Ie, BBIOEJIEHHOE U3 IIOCJI€eJOBATEJIBHOCTH, CHUTAETCA «3a-
ﬂeﬁCTBOBaHHBIM>>, OaXe eCJIn CTPOKY C 3THM 3HAa4Y€HHueM He yOaJIOCh BCTABUTH B Ta6J'II/II.Iy. 310
MOZKeET HpOH30fITPI, HaIIpuMeD, IIPHU OTKaTeé TPAaH3aKIWH, JIO6aBJI$IIOLHefI OaHHBIE. CwM. omucaHme
nextval () B Pasgene 9.16.

YT0OBI BCTABUTH B CTOJ'I6€‘].[ serial ciaenymwuniee 3HaYeHUE IIOCIIeJ0BaTEJIbHOCTHU, €My HY2KHO IIPHUCBOUTH
3HaA4YeHHe II0 YMOJIYaHHUIO. 9TO MOXKHO CHesaTh, 60 UCKITIOYUB €ro U3 CIIHMCKa CTOJ'I6I.IOB B OoImepaTtope
INSERT, MO0 C IOMOIILI0 KITIOYEBOT'0 CJIOBa DEFAULT.

HMeHa THUNOB serial W seriald PaBHO3HAYHBI: OHU CO34AI0T CTOJIOLIEL integer. Tak xke ABISIOTCS CHU-
HOHMMaMU UMeHa bigserial U serial8, HO OHU CO3IalOT CTONOILI bigint. TUII bigserial cnegyeT uUc-
II0JIL30BaATh, €CJIU 3a BCE BpeMs 2KU3HU Ta6HI/IHI:I IIJIAaHUPYETCSA UCIIOJIE30BATh OoJibllle yeM 2 3HAQYEeHUH.
u HAKOHeEIl, CHHOHUMaMU SBJIFIOTCA MMeEHA TUIIOB smallserial M serial2, HO OHH CO3Oal0T CTOJ'I6€I.I
smallint.

ITocmegoBaTENBHOCTh, CO3MaHHas [JIg CTOJNONA serial, @BTOMAaTUYECKH yHOANSIETCS IPU YOaJleHUU CBSI-
3aHHOT0 CcTOos0Ia. TTocmemoBaTeIbHOCTE MOXKHO yHOAIUTh U OTOEIbHO OT CTOOIla, HO TIPU 3TOM TaKXke
OymeT ymaneHo onpefereHre 3HaYeHUS TI0 YMOTYaHHUIO.

8.2. leHe)XHble TUNbI

THn money XpaHUT OeHEXHYI0 CYMMYy C GUKCUPOBaHHOU OpoOHON 4YacThio; cM. Tabnury 8.3. TouHOCTH
IpoOHOM YacTU omnpefessaeTcss Ha YpoBHe 0a3kbl JaHHLIX ITapaMeTpoM lc monetary. [I1st guamasoHa, Io-
KasaHHOro B Tabiulle, IpealoaraeTcs, 4YTo YUCIIO COOePKUT [Ba 3HaKa IIocyie 3ansaToi. BxogHble naH-
Hble MOTYT OBLITH 3all¥CaHHl I10-Pa3HOMY, B TOM YHCJIE B BUE IIeJIBIX U OPOOHBIX YHCeJl, a TakKXe B BUe
CTPOKHU B IleHeKHOM ¢dopMaTe, HampuMep '$1, 000.00'. BEIBOOATCS 9TH 3HaUEHUS OOBIYHO B JEHEKHOM
dbopMmarte, 3aBUCSIIEM OT PETHOHAIBHBIX CTAHOAPTOB.

Taoauma 8.3. [leHeXHBIe THIIBI

M Pasmep OnucaHnue Ouama3oH

money 8 Gaiit IeHeXHas CyMMa -92233720368547
758.08
+92233720368547
758.07

Taxk Kak BHIBOOUMEIE 3HAUEHUS 3TOTO TUIIA 3aBUCST OT PETUOHAIBHBIX CTAHOAPTOB, IOIMBITKA 3aTPY3UTh
OaHHBIE TUIIA money B 06a3y MaHHEIX C OPYTHMM IIapaMeTPOM lc_monetary MOIXKeT OBITh HeyHadHOU. Bo
n3bexkaHue MogoOHEIX TPOOIeM, IPeXkK/e YeM BOCCTaHABIMBATEL KOHIO B HOBYIO 6a3y JaHHBIX, YOEOUTECH
B TOM, 9TO ITapaMeTp lc_monetary B 9TOU 6a3e HaHHEIX UMEEeT TO XKe 3HaYeHUe, YTO U B UCXOOHOM.
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3HaAYeHUsS THUIIOB numeric, int M bigint MOXHO MPUBECTH K THUITY money. IIpeoGpa30oBaHus THIIOB real
1 double precision Tak K€ BO3MOZXKHEI Yepe3 THUIl numeric, HAIIpPUMEDP:

SELECT '12.34'::float8::numeric: :money;

OpHAaKO HCIIOJIB30BaTh YHCIIa C IJIaBalolllel TOYKOU IJIs AeHEeXKHEIX CYMM He PEKOMEeHIyeTCs U3-3a BO3-
MOZKHEBIX OIIMOOK OKPYTJIEHUS.

3HauyeHWE money MOXKHO IIPUBECTH K THUIIY numeric 6e3 motepu TouHOCTH. [Ipeobpa3oBaHue B Opyrue
THUIIBl MOXKET ObITh HETOYHBIM M TAKKe AOJIZKHO BHITIOJIHSITHCS B [IBA dTala:

SELECT '52093.89'::money: :numeric::float8;

ITpu meneHWM 3HAYEHUS THUIA money Ha I[€JI0€ YHUCIO BHIMOIHSETCS OTOpachiBaHUe APOOHOM YaCTHU U
moyy4daeTcs Lejoe, 6uxkariinee K Hyi0. YToOb TOIyYUTh PE3YILTAT C OKPYTJI€HUEM, BHITIOJTHUTE Jejie-
HUEe 3HAYEeHUs C IJIaBalOUIed TOYKOW WV MPUBEOUTE 3HAYEHWEe TUTIA money K numeric A0 AENEHUS, a
3aTeM ONPUBEOUTE Pe3yIbTaT K THUITY money. ([locnegHui BapuaHT MPeOIOYTUTEIIbHEE, TAaK KaK MCKIIIO-
YaeT PUCK NOTEPHU TOYHOCTHU.) Korpa 3HaueHne money OEJIMTCS Ha APYroe 3HaYeHUE money, PE3YIbTaTOM
OyneT 3HaueHUe TUNa double precision (TO €CThb IPOCTO YUCIIO, HE IeHEXKHAS BeJIMUNHA); NeHEeXHbIe
eIUHUITEI U3MEPEHUs TPU AeIeHUU COKPAIIAIOTCS.

8.3. CMUMBOJIbHbIE TUNbI

Taoaumna 8.4. CHMBOJ/IbLHBIE THIIBI

Umsna OnucaHue

character varying( n), varchar( n) CTPOKa OrPaHUYEHHOU IIePEMEHHOU OJIUNHEI

character ( n), char( n) CTpOKainKCHpOBaHHOﬁHHHHBLEOHOHHeHHaHHpO-
Oemamu

text CTPOKa HEOTPaHUYEHHOU ITepeMEeHHON OIUHBI

B Tab6mnuiie 8.4 mepeuncieHbl CHMBOJIbHBIE THIIBI 0OIIIero Ha3HaYeHus, JOCTyIHbIe B PostgreSQL.

SQL ompepnenseT ABa OCHOBHBIX CUMBOJIBHBIX THIIA: character varying (n) ¥ character (n), TOe n — IIO-
JIOKUTENbHOE uncio. O6a 3TH TUIIa MOTYT XPaHUTh TEKCTOBLIE CTPOKM IJIMHOM 10 n CUMBOJIOB (He 0auT).
ITompITKa COXpPaHUTD B CTOJIOIE TAKOTO THUIIa 60jlee OITMHHYIO CTPOKY IIPUBENET K OIINOKe, eClIU TOTBKO
BCe JIUIITHWE CUMBOJILI HEe SBJISIOTCS nmpobesiaMu (Torga OHU OyAyT yCedYeHBl 10 MaKCUMaJIbHO OOMYyCTHU-
MOU ONUHBI). (9TO HECKOIBKO CTPaHHOE HCKITIOUeHNe MPOANKTOBaHO cTaHmapToM SQL.) Ecnu mnuHa co-
XpaHsIeMOM CTPOKU OKa3bIBAETCSI MEHbIIle 00bSIBIEHHOM, 3HAUEHUS THUIIA character OyOyT OOIOIHSITCS
mpobeslaMu; a TUII character varying IIPOCTO COXPAHUT KOPOTKYIO CTPOKY.

ITpu mOMBITKE SIBHO MPUBECTHU 3HAYEHUE K TUITY character varying(n) WU character (n), 4aCThb CTPO-
KM, BEIXO[SIAasl 3a TPAHUIY B n CHMBOJIOB, YIaIseTCs, He BEI3bIBAs OIMIUOKHU. (DTO TaKKe MPOOUKTOBAHO
crtaHgapToM SQL.)

3amnucu varchar (n) U char (n) SIBJISIOTCS CUHOHMMAaMM character varying(n) M character (n) COOT-
BeTCTBeHHO. Ecnu n 3aflaHO, OHO [OJI?)KHO OBITH OOJIbIIIE HYJISI U MeHbllle unu paBHo 10485760. 3anucu
character 6e3 yKasaHHs OJIUHBI COOTBETCTBYET character (1). EC/M Ke OIWHa He yKa3BIBAeTCS OIS
character varying, 3TOT TUII OymeT IPUHUMATL CTPOKHM JIIOOOTO pazMepa. ITO IIOBEOEHUE SBISIETCS
pacmuperueM PostgreSQL.

[Tomumo storo, PostgreSQL mpennaraeT TUI text, B KOTOPOM MOXKHO XPaHUTh CTPOKU IIPOU3BOJIBHOU
IJIUHEL XOTS TUI text He onucaH B cTangapte SQL, ero nogmepxxuBaroT 1 HeKOoTOpele apyrue CYBIT SQL.

3HaYeHUS TUIIA character (PU3UUECKU OOIOIHSAIOTCA IpoOernaMu OO n CUMBOJIOB M XPAHSATCS, a 3aTeM
oTtoOpaxkawTcs B TakKoM Bume. OOHAKO TP CPAaBHEHUWHU OBYX 3HAUEHWHU THUMA character JOMOJIHSIOIINE
mpoO6esTbl CYNTAIOTCS He3HAYAIIMMU U UTHOPUPYIOTCs. C MpaBuIaMu COPTUPOBKHY, Iie TPOOeIbHEIe CUM-
BOJIHI SIBJISTIOTCSI 3HAYAIIMMHU, 9TO ITIOBEOEeHNE MOXKET IPUBOOUTh K HEOXKHUOAHHBIM pPe3yJIbTaTaM, Hallpu-
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Mep SELECT 'a '::CHAR(2) collate "C" < E'a\n'::CHAR(2) BepHET true (ycsoBue OymeT UCTUHHBIM),
x0T B 1okanu C cuMBoJI Ipobesia cuuTaeTcs 00bIlle CUMBOJIa HOBOM CTPOKU. IIpu NpuBefeHUN 3Hade-
HUS character K OPYI'OMY CUMBOJILHOMY THIIY JONOJHSIOMNeE IIPoOeNtl 0TOpackBaiTCAa. 3aMeThbTe, YTO
9TU IPOOEJIBl Hecym CMEICIIOBYIO Harpy3Ky B TUIIaX character varying M text W B IpOBepKax II0 mad-
JIOHaM, TO €CTh B LIKE U PETYJISIPHBIX BEIPa’KEeHUSIX.

Kakmne UMeHHO CUMBOJIBI MOXKHO COXPAHUTh B 3TUX TUIIAX HJAaHHBIX, 3aBUCHUT OT TOT'0, KakKoi Habop cuM-
BOJIOB OBl BEIOpaH IIpu co3gaHuy 6as3wl JaHHBIX. OgHaKOo cUMBOII ¢ KomoM O (nHorga HaswiBaeMbist NUL)
COXPaHUTh HEMb35, BHE 3aBUCUMOCTH OT BEIOpaHHOI0 Habopa CHUMBOJIOB. 3a IMOOAPOOHOCTSIMU 0OPaTUTECH
K Pasgeny 23.3.

It xpaHeHUsT KOPOTKOM CTPoku (mo 126 6aiiT) TpedyeTcs OOMOMHUTE NbHEIM 1 6aliT IJiioc pa3Mep caMoit
CTPOKU, BKJII0Yas [OOMOJIHSIOmMEe MPoOesbl Ojid TuMa character. [I711 CTPOK AnuHHee TpebyeTcs He 1,
a 4 pomonHUTEeNbHEIX Oalita. CucTeMa MOXKeT aBTOMAaTU4YeCKU CXKUMAaTh OJIMHHBIE CTPOKU, TaK 4UTO (pu-
3UYeCKul pa3Mep Ha OUCKe MOXKeT ObITh MeHbIlle. OueHb OJIUHHEIE TEKCTOBBIE CTPOKU IIEPEHOCSATCS B
OoTHenbHEIE TAOIUIL], YTOOH OHU He 3aMeJisAau paboTy ¢ OpyruMu crojbiiamu. B moboM cinydae MaKCH-
MaJIbHO BO3MOZKHBIN pa3Mep CTPOKHU cocTaBiseT okono 1 I'B. ([lomycTuMoe 3Ha4YeHUE n B OObSIBIEHUHN
THUIIA JAHHBIX MEHBIIIE 3TOT0 YHCIA. ITO OOBSICHSIETCS TEM, YTO B 3aBUCHUMOCTH OT KOJHUPOBKU KaXKIbIH
CHMMBOJI MOXKET 3aHMMaTh HECKONbKO GalT. Eciu BH KejlaeTe COXpaHSATH CTPOKU 6e3 OImpemnesIEHHOTO
penesia OJIMHBI, UCIIONb3yHTe TUIIH text UJIM character varying 0€3 yKa3aHUS [OJIUHEL, a He 3aJaBaniTe
Kakoe-u00 00JIbIIIoe MaKCUMaJIbHOe 3HAYEeHHUe. )

IToocka3ka

ITo GEICTPONENCTBUIO 9T TPU TUIIA IPAKTUYECKHU He OTINYAIOTCA OPYT OT Opyra, He cuuTasi 60Jib-
IIIero pa3Mepa XpaHeHUs OJIs THUIA C OOIOJHIIIMMMY IpobejlaMy U HeCKOJIbKUX MaIlTMHHEIX OIle-
panmii Oiisi IPOBEPKU [OJIMHBI IIPU COXPAHEHUU CTPOK B CTONIOIEe C OrpaHUYeHHOMN OIMHON. XOTS B
HeKOTOopwIX CYB]I Tum character (n) paboTaet GricTpee Opyrux, B PostgreSQL 3To He Tak; Ha fieje
character (n) 0OBIYHO OKaA3kIBAeTCS Me[jIeHHee OCTaJIbHEIX TUIIOB M3-3a 60/IbIIET0 pa3Mepa OaH-
HBIX U 60Jlee MedjIeHHON COPTUPOBKU. B GONBIIMHCTBE CIIy4aeB BMECTO HETrO Jydlle IPUMEHATH
text UJIHU character varying.

3a mHpopMaIrel 0 CHHTAaKCHCe CTPOKOBLIX KOHCTAHT oOpaTtuTecsh K [Tompa3meny 4.1.2.1, a 06 uMeronux-
cs omepaTopax u GYHKIIUSIX BHI MOXKeTe y3HaTh B [ 71aBe 9.

IIpumep 8.1. Ucnnonb30BaHuEe CHMBOJIBHBIX THIIOB

CREATE TABLE testl (a character(4));
INSERT INTO testl VALUES ('ok'");

SELECT a, char_length(a) FROM testl; —--
a | char_length

______ +_____________

ok \ 2

CREATE TABLE test2 (b wvarchar(5));

INSERT INTO test2 VALUES ('ok');

INSERT INTO test2 VALUES ('good ")

INSERT INTO test2 VALUES ('too long');

OUIMBKA: B3HaueHWe He yMemaeTcd B Tun character varying(5)

INSERT INTO test2 VALUES ('too long'::varchar(5)); —-—- g9BHOe yceueHUe
SELECT b, char_length(b) FROM test2;

b | char_length
_______ +_____________
ok \ 2
good \ 5
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too 1 5

OyHKIUA char_length paccmarpuBaetcs B Paspene 9.4.

B PostgreSQL ecTh eIé gBa CUMBOJIBHBIX THUNA (PUKCHUPOBAHHOM OJIMHLI, IPUBEeOEHHBIE B Tabmure 8.5.
THuo name CO30aH MOJ/1bKO OJid XpaHeHUud I/II[eHTI/I(I)I/IKaTOPOB BO BHYTpeHHI/IX CUCTEMHEIX Ta6m/1uax U HEe
npenHa3HaveH OJisi OORIYHOI0 IPUMEHEHHUSI IOJIb30BaTEeIsIMU. B HacTosIIIee BpeMs ero OJInHa COCTaBIIs-
eT 64 6aiita (63 ASCII-cuMBOJIa IUTIOC KOHEYHBIN 3HAK), HO B HCXOOMHOM Kofe C OHa 3aJaéTcs KOHCTaH-
TOI NAMEDATALEN. DTa KOHCTAHTa OIpenessseTcsa BO BpeMsI KOMIHJISIINUHN (11 €€ MOXKHO MEHSTL B 0COOBIX
clydasix), a KpoMe TOro, MaKCHUMaJIbHas OJIMHA II0 YMOJYaHUIO MOXKeT OBITh YBeIUYeHa B CJIEHYIOIINX
Bepcusx. Tun "char" (oOpaTuTe BHMMaHNE Ha KaBBIYKH) OTIIMYAETCS OT char (1) TeM, YTO OH (haKTHU-
YeCKM XPaHUTCS B ogHOM OaiiTe. OH MCIIONB3yeTCS BO BHYTPEHHUX CUCTEMHBEIX TaOJHIIax AJjIsi TPOCTHIX
IepedyuciieHun.

Taonuma 8.5. CnenuajibHbBIE CHMBOJILHBIE THIIBI

Hms Pa3mep OnucaHue

"char" 1 6auT BHYTPEHHUN OQHOOANUTHEIN THUT

name 64 Garita BHYTPEHHUU TUII OJIT UMEH 00bEK-
TOB

8.4. 1BOUYHbIE TUNbI AAaHHbIX

[ XpaHeHUs OBOMYHBIX JAHHBIX ITPegHa3HaYeH TUM bytea; cM. Tabnuiy 8.6.

Taoaumna 8.6. IBOHYHBIE THIIBI JAaHHBIX

Hmsa Pa3zmep OnucaHue
bytea 1 unm 4 GayiTa ITIOC camMa OBOWY-|IBOUYHASI CTPOKa II€pPEMEHHOUN
Hasg CTpPoOKa OJIMHBI

[IBoMYHBIE CTPOKH MPEICTABIIAIOT COOO0I IOCIeI0BAaTEILHOCTh OKTETOB (0alT) U MMEIOT OBa OTIUYHS OT
TEKCTOBBIX CTPOK. BO-TIepBHIX, B IBOMYHLIX CTPOKAX MOXKHO XPaHUTh OalTe ¢ KomoM 0 ¥ OPYTUMHU «Helle-
yaTaeMbIMU» 3HaYEHUSAMHU (OOBIYHO 3TO 3HAYEHHUS BHE OEeCATHYHOro muamna3oHa 32..126). B TeKCTOBEIX
CTPOKaxX Hejb3sl COXPaHSATh HyJIeBhEle OAWTH, a TaKxXKe 3HAUYEHWs U II0CJIeJOBATEIbHOCTH 3HAYEeHUH, He
COOTBETCTBYIOIIHE BHIOPAHHON KOOHUPOBKE 0a3bl MaHHBLIX. BO-BTOPHIX, B OIEpPaIUIX C TBOMYHLIMU CTPO-
Kamu 00pabaThIiBalOTCs 6AMTHE B YMCTOM BHE, TOTTa KaK TEKCTOBEIE CTPOKM 00pabaTEIBAlOTCS B 3aBUCH-
MOCTH OT SI3BIKOBBIX CTAHOAPTOB. TO €CTh, MBOMYHEIE CTPOKHU OOJIBbIIE MOOXOMST OJIS HAHHBIX, KOTOPHIE
MIPOTPAMMHUCT BUOUT KaK «IIPOCTO GAMTHI», & CHMBOIbHEIE CTPOKK — OJISI XpaHEeHUs TeKCTa.

Tun bytea noppepzxuBaeT ABa opMaTa BBOJA U BEIBOHA: «II€CTHAOIIATEPUYHLIN» U TPAOUIIMOHHBIN 15
PostgreSQL ¢opmart «crelnocienoBaTeIbHOCTEM ». BxogHbIE TaHHBIE TPUHUMAIOTCS B 000ux hopMaTax,
a dopMaT BHIXOOHBIX MAaHHBIX 3aBUCUT OT IlapaMeTpa KoHurypauuu bytea output; mo ymosgaHUIO BhI-
OpaH mIecTHaOIlaTEPUYHLIN. (3aMeThTe, UTO IIIeCTHAAIlaTePUYHBIN popmaT OblT BBeOEH B PostgreSQL
9.0; B paHHUX BEPCUSIX U HEKOTOPHIX IIporpaMMax oH He OymeTt paboTaTsk.)

Cranpapt SQL ompepensieT Opyroi TUI OBOMYHBIX JAHHBIX, BLOB (BINARY LARGE OBJECT, OOJIBIIION ABO-
UYHBIE 00BeKT). Ero BxomHOM dhopMaT oTnudaeTcs oT GopMaToB bytea, HO GYHKIIMKU U OI€PATOPHL B OC-
HOBHOM T€ €.

8.4.1. LlecTHapuaTepnyHbin popMaT bytea

B «mecTHagmaTepuyHoM» (popMaTe IBOMYHEIE TaHHBIE KOOUPYIOTCSA ABYMS MIECTHAAIATEPUYHBIMHU ITU (-
pamMu Ha 6a¥T, IpU 5TOM IepBas Iudpa COOTBETCTBYET cTrapiuuM 4 Gutam. K momydyeHHON CTPOKE [o-
OaBnsgeTcsa npedukc \x (4TOOH OHA OT/IMYaNiachk OT popMaTa CIEUIIOCIeN0BaTEeIbHOCTH). B HEKOTOPHIX
KOHTEKCTaxX 0OpaTHYIO0 KOCYI0 UePTy HYKHO 3KpaHUpPOBaTh, Tponyonuposas eé (cMm. [Togpaspen 4.1.2.1).
BBoguMele mecTHamIaTepUYHbIe IUQPH MOTYT OBITEH B JTIOOOM PETUCTPE, a MeXAy lTapaMu Iudp Tomyc-
KaioTcs pobeibHEIe CUMBOJIEL (HO He BHYTPH IIapH ¥ He B Ha4aJle II0CJIeqOBaTeIbHOCTH \x). DTOT Gop-
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MaT COBMECTHM CO MHOZKE€CTBOM BHEIITHUX HpI/IHO}KeHI/Iﬁ U IIPOTOKOJIOB, K TOMY XK€ OOBIYHO Hpeo6pa3y—
eTCsA 6BICTpee, IIO3TOMY IMPEAIIOYTUTEJIbHEE UCIIOJIB30BATh €T 0.

[Tpumep:

SELECT '\xDEADBEEF';

8.4.2. ®dopmMaT cneynocsenoBaTesiIbHOCTEN bytea

dopMaT «CHennocaefoBaTEeIbHOCTEN» TPAOULUOHHO UCII0Ib30Bascsa B PostgreSQL anisa 3HaYeHUN TUIla
bytea. B HéEM mBouMYHAas CTPOKa IIPECTABISAETCS B BUIE ImociaenoBaTebHOCTH ASCII-cuMBOTOB, a OAWTEHI,
HenpencTaBuMbie B Bume ASCII-cuMBOIIOB, IIepefaloTCs B BUE CIIEIIIOCIeloBaTeIbHOCTEM. DTOT popMaTt
MOZKeT OBITh YIOOEH, eCJIM C TOUKHU 3PEHUS IIPUIOKEHUS ITPeaCcTaBjIeHre 0alT B BUe CUMBOJIOB UMEET
cMmbicit. Ho Ha mpakTuKe 3TO OOBIYHO CO3HAéT IIYTAHUILY, TAK KaK IBOMYHBIE ¥ CUMBOJIPHBEIE CTPOKH MO-
TYT BEITJIAOETh OOUHAKOBO, @ KPOME TOT'0 BHIOPAHHBEIM MEXaHM3M CIIEIIIOCIIEOBATEIbHOCTEH HOBOILHO
HEYKITI0K. [T09TOMYy B HOBHIX ITPHUIIOKEHUSX 3TOT (hpopMaT OOBIYHO HE CTOUT HUCIIOIIb30BaTh.

IlepenmaBas 3HAYEHUS bytea B ¢opMaTe CIIEIIOCIeI0BaTeILHOCTH, OAUTH C ONpene/IeHHEIMY 3HAYeHU-
SIMH Heob6xoO0uMO 3aIlMCHIBAThH CIIEIIHAILHEIM 00pPa30M, XOTS TaK MOXMCHO 3allMCLIBATh M BCE 3HAYEHHSI.
B obmreMm Bume Ojist 9TOro 3HaYeHue OaliTa Hy>KHO ITpeoOpa30BaTh B TPEX3HAYHOE BOCBMEPUYHOE YHCIIO
¥ moOaBUTh Hmepeq HUM 00paTHYI0 Kocyo 4yepTy. CaMy oOpaTHYIO KOCYI0 4epTy (CUMBOJ C HeCATUYHBEIM
KomoM 92) MOKHO 3allicaTh B BUAE ABYX TaKUX CUMBOJIOB. B TaOmurie 8.7 nmepeducieHbl CHMBOJIIBL, KOTO-
phle HY2KHO 3allMCHIBATh CIIEIIOCIeI0OBaTEIbHOCTSMU, 1 IIPUBENEHHl aJlbTePHATUBHEIE BApUAHTHI 3alld-
CH, €CJIM OHHM BO3MOXKHHI.

Tao6auna 8.7. CnenmnocjiegoBare/IbHOCTH 3allMCH 3HaYeHHUH bytea

OecaTuuyHoe 3Ha-| OnmucaHHue ConennocinegoBa- |IIpumep ITecTHAnOIIaTE-
yeHHe O0aMTa TEeJIbHOCTH BBOJa pUYHOEe npen-
CTaBJIEHHE

0 HyJeBoOU GauT "\000" SELECT \x00
'"\000"'::bytea;

39 aroctpod rrropny '\047! SELECT \x27
"' tbytea;

92 oOpaTHas Kocasi|'\\' unu '\134" SELECT "\[\x5¢c

depTa '::bytea;
or 0 mo 31 u ot 127|«Heme4yaTaeMble» |E'\\xxx' (BOCbMe-|SELECT \x01
oo 255 OaMTHI pUYHOE 3HaUeHue) |'\001'::bytea;

TpebGoBaHMS S5KPaHUPOBAHUS HeneuyamaeMblX CHMBOJIOB OIIPEMEISIOTCS I3bIKOBEIMY CTaHaapTamMu. MHo-
r7ia TaKue CHUMBOJIEI MOTYT BOCIIPUHUMATHCS U 0€3 CIIEeIIoCcIieoBaTe IbHOCTEMH.

AniocTpodbl ONMKHEL OyOIMPOBaThCA, Kak IMoKa3aHo B Tabiuile 8.7, MOTOMY YTO 3TO 0013aTEJIbHO [OJId
1110001 TeKCTOBOM CTPOKU B KoMaHme SQL. ITpu obueM pa3bope TEKCTOBOM CTPOKU BHEIITHUE allOCTPOQEI
yOuparoTcs, a Kaxaas napa BHyTPeHHUX CBOOUTCA K OOHOMY CUMBOJIY. TakuM 00pa3oM, PyHKIUSA BBOZA
bytea BUOUT BCETO OOMH alOCTPOd, KOTOPHIKA OHa oOpabaThiBaeT KaK OOBIYHEIN CUMBOJI B MaHHBIX. [1y0-
JIMPOBATh Ke 00paTHYIO KOCYIO YePTY IIPHU BBOAE bytea He TPeOyeTCsA: 3TOT CUMBOJI CUMTAETCS OCOOBIM
U MeHseT I1oBefeHue GYHKIIUY BBOJa, KakK II0Ka3aHo B Tabnune 8.7.

B HEKOTOPHIX KOHTEKCTax oOpaTHast Kocasi YepTa JoJIKHa OyO0IupoBaThCSA (OTHOCUTEILHO IIPUMEPOB BhI-
1Ie), Tak Kak npu ob1ieM pa30ope CTPOKOBHIX KOHCTAHT Mapa TaKUX CUMBOJIOB OyHeT cBefieHa K OJHOMY;
cMm. [Togpa3men 4.1.2.1.

IlaHHBIE Bytea 10 YMOTYaHUIO BEIBOMASTCS B IIeCTHamaTepudyHoM popmarte (hex). Eclmu moMeHsITh 3Ha4e-
Hue bytea output Ha escape, «Hemme4yaTaeMble» OAUTH IIPEACTABISIIOTCS B BUIE COOTBETCTBYIOIIUX TPEX-
3HAYHLIX BOCBMEPUYHELIX 3HAUEHHH, KOTOPBIE IIPeOBapPSIIOTCS OOHOM 00paTHOM KOCOUM YepTOou. BobInH-
CTBO «IleYaTaeMbIX» 0aWTOB MPEACTABIIAIOTCS OOBIYHBIMM CHMBOJIaMHU M3 KIIMEHTCKOro Habopa CHUMBO-
JI0B, HAIIpUMep:
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SET bytea_output =

SELECT
bytea

abc klm *\251T

'escape';

'abc \153\154\155 \052\251\124"': :bytea;

BaiiT ¢ mecstuyHbM KomoM 92 (oGpaTHas Kocasi YepTa) IPU BEIBOAE AyOIUPYyeTCs. DTO UITIOCTPUPYET

Tabmuiia 8.8.
Taonuma 8.8. CiennmociieqoBaTe/IbHOCTH BLIXOTHBIX 3HAYCHHH bytea
OecsaTuuHoe 3Ha- Onmucanue ConeunnocnemoBa- |IIpumep BeIBOOMMBIH pe-
yeHue G0aMTa TEeJILbHOCTHh BBLIBO- 3yabTar
oa
92 oOpaTHas Kocas | \\ SELECT AN\
yepTa '"\134"'::bytea;
oT 0 mo 31 u oT 127 |«HemeyaTaeMble» |\ xxx (3HaueHue|SELECT \001
mo 255 OQMTEI OaiiTa) "\001"'::bytea;
ot 32 mo 126 «redyaTaeMbie» IpefcTaBjieHue WU3|SELECT ~
GaNTE KJIMEHTCKOro Habo-|'\176"': :bytea;
pa CUMBOJIIOB

B 3aBuUCHMOCTH OT IpUMEHSIEMOM KIMEHTCKOUM Oubnuoreku PostgreSQL, mmst mpeobpa3oBaHus 3HaUe-
HUM bytea B CIIEIICTPOKU U 0OPATHO MOTYT ITOTPe0OBATHCS HONOJIHUTEJIbHEIE NetcTBus. Hanpumep, ecinu
IIPUJIOZKEHHEe COXpPaHsdaeT B CTPOKaX CUMBOIJIBEI IIEPEBOOA CTPOK, BO3MOZXKHO UX TaKZKe HYZXKHO GYJIGT IIpen-
CTaBUTH CIIEIIIOCIe0BATETbHOCTSIMU.

8.5. Tunbl paTbl/BpeMeHm

PostgreSQL mopmepzkuBaeT ITOMHLIM HaOoOp TUIIOB maThl U BpeMeHu SQL, mokazaHHbIM B Tabnuie 8.9.
Onepanuy, BO3MOXKHBIE C 9TUMM TUIIaMM HaHHBIX, ONMcaHHl B Pa3mene 9.9. Bce maThl CYMTAIOTCS IIO
I'puropraHCcKOMy KajleHOapio, Jaxke [OJIs BpeMeHH! [0 eTro BBeIeHUs (3a HOIOTHUTEIbHBIMU CBEIEHUSIMHU
obpaTtutech K Pasmeny B.6).

Ta6auna 8.9. Tunel JaThbl/BpeMeHH

Nmsa Pa3zmep Onucanue Haumenbinee |HaubGonbmiee |TogyHOCTH
3HAaYeHHe 3HaYeHHe

timestamp [ (|8 6auT mata u Bpems|4713 po H. 3. 294276 H. 3. 1 MUKPOCEKYH-
) ] (6e3 wyacosoro ma
[ without time nosica)
zone |
timestamp [ (|8 OGauT mata u BpeMs (|4713 mo H. 3. 294276 H. 5. 1 MukKpocexkyH-
p) ] with C 4acCOBEIM HIOS- ma
time zone coM)
date 4 baniTa mata (6e3 Bpe-|4713 mo H. 3. 5874897 H. 3. 1 meHb

MEHHU CYTOK)
time [ ( p) 1|8 6aur BpeMs cyTok (]/00:00:00 24:00:00 1 MHUKPOCEKYH-
[ without time 0e3 maThI) oa
zone |
time [ ( p) 1|12 Gaut BpeMs nHS (6€3{00:00:00+1559 |24:00:00-1559 |1 MHUKPOCEKYH-
with time zone oaTel), C Yaco- oa

BBIM ITOSICOM
interval [ mo-|16 6a#iT BpeMeHHOU wuH-|[-178000000 et |178000000 et |1 MUKPOCEKYH-
g 1 [ ( p) ] TepBall ma
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IIpumeuanue

Cranpgapt SQL TpebyeT, 4TOOBI THII timestamp HMOOpPa3yMeBall timestamp without time zone
(BpeMms 6e3 yacoBoro mnosica), u PostgreSQL cnenyet aTomy. 17151 KPAaTKOCTH timestamp with time
zone MOXKHO 3alKcaTh KakK timestamptz; 9TO pacmupernue PostgreSQL.

TUIBL time, timestamp ¥ interval IPUHUMAIOT Heo0s3aTeIbHOE 3HaYeHNe TOYHOCTH p, OIIpedesiollee,
CKOJILKO 3HAKOB II0CJIe 3allSITOM JOJIKHO COXPaHSIThCS B CeKyHaax. IIo yMoI4aHHIO TOYHOCTh He OT'paHu-
yuBaeTcd. [ommycTuMble 3Ha4YE€HU p IieXxkaT B uaTepBane ot 0 mo 6.

Tum interval OOTOJIHUTEIFHO IIO03BOJISET OTPAHUYUTH HAaGOpP COXpaHsSeMBIX MOJIeH cledylomumMu dpa-
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

3aMeThTe, UTO €CITh YKa3aHbI U moag, © TOUHOCTE p, YKa3aHHue mong OOJIZKHO BK/IIO4WaTh SECOND, TaK KaK
TOYHOCTHh TPUMEHKUMaA TOJIBKO K CEKyHIOaM.

Tunm time with time zone ompenesyieH cTaHZapToM SQL, HO B eTro ONpelesieHUU ONMCAHBl CBOMCTBA
COMHUTEJIbHOU IIeHHOCTH. B OOJILIIINHCTBE ClIy4daeB CO4YeTaHHE TUIIOB date, time, timestamp without
time zone M timestamp with time zone YIOBJIETBOPSET BCe NOTPEeOHOCTHU B QYHKIIMOHAJIE NaT/BPpEMEHH,
BO3HUKAIOIHUE B IPUJIOKEHUAX.

Tunel abstime U reltime UMEIOT MEHBIIYIO TOYHOCTH U IMPeJHa3Ha4Y€eHEI OJIsd BHYTPEHHEI' O UCIIOJIb30Ba-
HUS. DTU TUIILI HE PEKOMeHOyeTCd UCIIOJIb30BATh B OOBIYHEBIX IIPHUJIOZKEHUAX; UX MOXKET He OBLITE B 6yx[y-
IIUX BEPCUAX.

8.5.1. Beoa paTbil/BpeMeHu

3HaYeHUs OaThl ¥ BPEMEHHW NPUHUMAIOTCS IIPaAaKTUYEeCKH B JII000M pa3yMHOM ¢dopMmaTte, BKimodas 1SO
8601, SQL-coBmecTumbll, TpaguuoHHbM popmaT POSTGRES u gpyrue. B HeKoTOphIX hopmMaTax Iops-
IOK IOaThl, Mecslla ¥ rofa BO BBOOUMOM JaTe HEOOQHO3HAYEeH U [T09TOMY IIOAAepKUBAETCS SIBHOE OIIpefe-
nenue dopmara. [I1g aToro nmpegHa3HadeH mapameTrp DateStyle. Korma o uMeeT 3HaYeHue MDY, BBIOU-
paeTcsa MHTepHOpeTauus MeCAL-OeHb-TOl, 3Ha4YeHWI0 DMY COOTBETCTBYET HOEHb-MECSI-TOM, a YMD — TOm-
MeCsal-IeHb.

PostgreSQL o6GpabaThiBaeT BBOOMMEIE 3HAYEHUS HaThl/BpeMeHu 0ojiee TMOKO, 4eM TOro TpebyeT CcTaH-
mapTt SQL. Tounble mpaBuiia pa3bopa maThl/BPEMEHH M PacllO3HaBaeMble TEKCTOBEBIE IIOJISI, B TOM YHCIIE
Ha3BaHUS MECSIEB, MHEHW HEIeIU ¥ YaCOBBIX II0SICOB OMMUCAHH B [Ipumoxenun B.

ITomHUTE, YTO MI0OBIE BBOOUMEIE 3HAUEHUS OATH M BPEMEHU HY2KHO 3aKJII0YaTh B allOCTPOQEH], KaK TEK-
CTOBBIE CTPOKH. 3a OOMOIHUTEIbHON nHpopMalue oopaTtutecs K [Togpasmeny 4.1.2.7. SQL npegycmaTt-
pHUBaeT CJIeOyIoui CUHTaKCUC:

tun [ (p) ] 'BHaueHue'

3mech p — HeoOsI3aTENNbHOE YKa3aHue TOYHOCTH, OIpeaesIsIollee YMCJIO 3HaKOB IOCJIe TOYKY B CEKYHIaX.
ToOYHOCTE MOKEeT OLITEH OIIpeieeHa OJI TUIIOB time, t imestamp ¥ interval B mHTepBasne oT 0 go 6. Eciu
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B OIIpefesIeHNH KOHCTAaHTH TOUHOCTh He yKa3aHa, OHAa CUMTAEeTCs PAaBHOM TOYHOCTH 3HAYEHUS B CTPOKE
(H0 He Gorblie 6 nudP).

8.5.1.1. AlaThl

B Ta6mnuue 8.10 nmpuBefeHbl HEKOTOPhIE HOYCTUMbIE 3HAUEHHUS THUIIA date.

Taoauma 8.10. BBoouMsbIe OaThl

IIpumep OnucaHue

1999-01-08 ISO 8601; 8 stuBaps B m1000M pexxuMe (PeKOMEHAOY-
eMbilt popmMar)

January 8, 1999 BOCIPUHUMAETCS OOHO3HAYHO B JIIOOOM pexRUMe
datestyle

1/8/1999 8 ssHBaps B pexxuMe MDY u 1 aBrycTa B pekumMe DMY

1/18/1999 18 aHBapsa B pexuMe MDY; HeOOIyCTUMas maTa B
OPYTUX pekumMax

01/02/03 2 aaBaps 2003 r. B pexkuMe MDY; 1 ¢peBpans 2003 r.
B pexume DMY u 3 ¢deBpans 2001 r. B pexume YMD

1999-Jan-08 8 ssHBaps B II000M pexRuMe

Jan-08-1999 8 sHBaps B MI000M pexKuMe

08-Jan-1999 8 ssHBaps B I0O60M pexRUMe

99-Jan-08 8 siHBaps B pexXHMe YMD; OIMMOKa B OPYTHX PEKU-
Max

08-Jan-99 8 siHBaps; omnOKa B peXXuMe YMD

Jan-08-99 8 aHBaps; omubKa B pexXuMe YMD

19990108 ISO 8601; 8 suBapsa 1999 B moboM pexkuMe

990108 ISO 8601; 8 ssuBapst 1999 B nmo6oM pexxume

1999.008 rog 4 OeHb roga

J2451187 I0JINAHCKUU IEeHb

January 8, 99 BC 99 mo H. 5.

8.5.1.2. Bpemsa

HJ’IFI XpaHEeHHs1 BpeMeHHt CYTOK 663 OaThl IIPpegHa3Ha4YeHbl TUIIBI time [ (p) ] without time zone M
time [ (p) ] with time zonefTHHtime6e3YTOHHeHHHSKBHBaHeHTeHTHHyﬁjﬂE without time zone

IomycTuMbIe BBOIMMEIE 3HAYEHHS 9THUX TUIIOB COCTOSAT M3 3allMCH BPEeMEHHU CYTOK M Heo0s3aTelIbHOTO
yKazaHus 9acoBoro nosica. (Cm. Tabmuiy 8.11 u Tabnuiy 8.12.) Eciiu B 3HaYEHWH IS TUIIA t ime without
time zone YKa3BIBAeTCS YaCOBOM IIOSIC, OH IIPOCTO UTHOPHUpPYeTCc. Tak ke OymeT UTHOPUPOBATLCS HaTa,
eciu eé yKasaThb, 3a MCKIIYEHHEeM CJIydaeB, KOI'fa B YKa3aHHOM YacCOBOM II0sICe IIPHUHST IIepexomd Ha
JIeTHee BpeMsl, HallpuMep America/New_York. B maHHOM ciy4ae ykKa3aTh OaTy HEOOXOOMMO, YTOOBI CH-
cTeMa MOTJIa OIpPeIesIUuTh, IPUMEHsIeTCs 1 0OBIYHOe MU JIeTHee BpeMs. COOTBETCTBYIOIIEe CMeIlleHHre
YaCOBOI'0 II05ICA 3allMChIBAETCS B 3HAYEHUH time with time zone.

Taoiuna 8.11. BBoogumoe BpeMst

IIpumep Onucanue
04:05:06.789 ISO 8601
04:05:06 ISO 8601
04:05 ISO 8601
040506 ISO 8601
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IIpumep Onucanue

04:05 AM TO ke, 4uTo U 04:05; AM He MeHsIeT 3HaUEeHUE Bpe-
MeHU

04:05 PM TO ke, 4TOo U 16:05; yacsl HOIXKHEL OBITL <= 12

04:05:06.789-8 ISO 8601, c 4acoOBBIM IIOSICOM B BUE CMEUIeHUS OT
UTC

04:05:06-08:00 ISO 8601, c 4acoBBIM IIOSICOM B BUOE CMEUIeHUSI OT
UTC

04:05-08:00 ISO 8601, ¢ 4yacoBBLIM IIOSICOM B BHIE CMEIIeHHUs OT
UTC

040506-08 ISO 8601, c 4acoBBLIM IIOSICOM B BUE CMEIeHUs OT
UTC

040506+0730 ISO 8601, c yacoBBLIM IOSICOM, 3aJaBaeMbLIM Helle-
JIOYUCJIeHHBIM cMmelieHueM oT UTC

040506+07:30:00 cMmenternre ot UTC, 3apaHHOe [0 CEeKyH[ (He Zomyc-
kaetcsa B ISO 8601)

04:05:06 PST YacOoBOM ITOSIC 3aMaéTcss abOpeBUaTypoOu

2003-04-12 04:05:06 America/New_York YaCOBOM II0SIC 3aaeTCs IIOJIHBIM Ha3BaHUEM

Taonaumna 8.12. BBOOHMBIM 4aCOBOM IIOSIC

IIpumep OnucaHue

PST ab6peBuatypa (Pacific Standard Time, Ctaugapt-
HOEe THXOOKeaHCKOe BpeMs)

America/New_York IIOJIHOE€ Ha3BaHME YaCOBOI'O I104Ca

PST8PDT yKa3aHHe 9acoBOro mnosca B ctune POSIX

-8:00:00 cMelreHre dacoBoro nosica PST ot UTC

-8:00 cMelnieHre dacoBoro mosica PST ot UTC (pacimu-
penHuIi hopMmat ISO 8601)

-800 cMeiteHue yacoBoro nosica PST ot UTC (ctaupapT-
"B popMmaT ISO 8601)

-8 cMmenrenue gyacoBoro nosica PST ot UTC (ctaupapt-
HuIM ¢popMmat ISO 8601)

zulu IPHUHATOE Y BOEHHBIX coKpauleHue UTC

z KpaTkas ¢opmMma zulu (Takxke ompeperneHa B ISO
8601)

IToppoGHee y3HaAThL O TOM, KaK yYKa3bIBaeTCs YaCOBOU I10sC, MOXKHO B ITogpaspene 8.5.3.

8.5.1.3. AaTbl n BpeMA

IMonmycTuMble 3Ha4YeHUs TUIIOB timestamp coCTOST M3 3amucu JaThl U BPEMEHH, II0C/Ie KOTOPOT0 MOXKET
YKa3BIBaThCS YACOBOM MOSIC ¥ HEOOsI3aTEeIbHOE YTOYHEHNWE AD UJIU BC, OTIPENENIAIoNIee 3MOXY A0 HaIlehn
9PHI ¥ HAIIIy 9Py COOTBETCTBEHHO. (AD/BC MOZKHO yKa3aTh U IIepel YaCOBLIM II0SICOM, HO IIPEOIIOYTUTETb-
Hee MepBBIM BapuaHT.) TakuM o6pa3oM:

1999-01-08 04:05:06
u
1999-01-08 04:05:06 -8:00

OOIIyCTMMBIE BapUaHTEl, COOTBeTCTByWIIue cTaHmapTy ISO 8601. B gononHeHHEe K 3TOMYy IOOOEepXKUBa-
€TCsI pacIpOCTPaHEHHLIN ¢hopMar:
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January 8 04:05:06 1999 PST

Crangapt SQL pa3nudaeT KOHCTAHTH THUIIOB timestamp without time zone W timestamp with time
zone II0 3HAKY «+» UIIH «-» U CMEIIeHNI0 YaCOBOT0 I10sica, moOaBIeHHOMY IT0oCiie BpeMeHH. CrenoBaTeb-
HO, COTJIaCHO CTaHOapTy, 3alucCHu

TIMESTAMP '2004-10-19 10:23:54"
OOJIZKEH COOTBETCTBOBATL THII timestamp without time zone, a
TIMESTAMP '2004-10-19 10:23:54+02"

THII timestamp with time zone. PostgreSQL HuUKOTHOa He aHAJIM3UPYeT COOEepPKUMOe TeKCTOBOM CTPO-
KH, YTOOHI OIIpeneJInNTb TUIl 3HA4YEeHUsA, U II0O3TOMY obe 3amucu GYJIYT 06p860TaHbI KaK 3Ha4YeHUusd TUIla
timestamp without time =zone. YTOOHI TEKCTOBasI KOHCTaHTa oOpabaThIBalach KakK timestamp with
time =zone, YKaXuTe 3TOT THUII ABHO:

TIMESTAMP WITH TIME ZONE '2004-10-19 10:23:54+02'

B KoHCTaHTe TuUIa timestamp without time zone PostgreSQL mpocTo urHopupyeT 9acoBoi mosic. To
€CTb Pe3yIbTUPYIOIIee 3HAaYEHNE BLIYHUCISIETCS TOJIBKO M3 IOJIEW HaThl/BPEMEHHU W He MOACTPanuBaeTCs
IO YKa3aHHBIM 94acOBOU IIOSC.

3HayeHUs timestamp with time zone BHyTpH Bcergza xpaHsaTcsa B UTC (Universal Coordinated Time,
BcemupHoOe CKOOpOUHUPOBaHHOE BpeMs Ui BpeMs 1o I'puraBuuy, GMT). BBoguMoe 3HaueHMe, B KOTOPOM
SIBHO YKa3aH 4acoBoH mosc, nepeBogutcsad B UTC ¢ ydéToM CMeIlleHUs HaHHOTO 4aCcoBOTO Itosica. Eciu
BO BXOOHOM CTPOKe He yKa3aH YacOBOM II0sC, IOApa3yMeBaeTCs YaCOBOM IIOSIC, 3aJaHHBIN CUCTEMHBIM
napaMmeTpoM TimeZone u BpeMs Tak ke nepecuuteiBaeTrcsa B UTC co cMeneHueM timezone.

Korpa 3HaueHue timestamp with time zone BEIBOOUTCS, OHO Bcerpa npeobpasyetcs u3d UTC B TeKymui
4acoBOM IOSC timezone U 0TOOpaxaeTcs Kak JI0OKalbHOe BpeMs. UTOOHl IOMYyYUTh BpeMs OJIsI OPYTOTo
YaCoOBOTO I0siCa, HY2KHO 100 U3MEHUTD t imezone, TUOO BOCIIOIB30BAaThCS KOHCTPYKIMEN AT TIME ZONE
(cMm. ITogpasmen 9.9.3).

B nmpeobpa3oBaHugX MEXKOY t imestamp without time zone M timestamp with time zone OOBIYHO IIPET-
ojlaraeTcs, YTO 3HaUYeHHe timestamp without time zone COAEPKUT MeCTHOe BpeMs ([IJIsi 4aCOBOTO
mosica t imezone). [Ipyro¥ 4acoBo MosiC A TpeoOpa30BaHUs MOXKHO 3aflaTh C IOMOIIbIO AT TIME ZONE.

8.5.1.4. CneunanbHbie 3HAYEHUA

PostgreSQL pmnst yooOGCcTBa moafepK1UBaeT HECKOJILKO CIIelalIbHbIX 3HAUYEHUM OaThl/BpeMEeHY, IIepeyuc-
NeHHBIX B Tabnure 8.13. 3HaueHUsd infinity M —infinity MMeIOT ocoboe IMpefcTaBIeHre B CUCTEME U
OHHM 0TOOpazKalTCsS B TOM Ke BHUAe, TOTOa KaK ApPyrue BapHaHThHl IPU YTEHUHU IIPeoOpas3yioTcs B 3HaAUe-
HUS OaThl/BpeMeHH. (B 4acTHOCTH, now U NMOAOOHBEIE CTPOKM INPeoOpPas3yioTCs B aKTyaJibHbIE 3HAYEHUS
BPEeMEHH B MOMEHT uTeHH.) YToOkI NCIIOIb30BATh 9TH 3HAYEHHS B Ka4eCTBe KOHCTAHT B KoMaHgax SQL,
UX HyKHO 3aKJ/II04aTh B alIOCTPOQHL.

Ta6aumna 8.13. CnenuaabHbIEe 3HAYECHHUS TaThl/BpeMeHH

BBoguMas cTpoka JonycTuMbI€e THIIBI Onucanue

epoch date, timestamp 1970-01-01 00:00:00+00 (Touka
otcuéTra BpeMeHHU B Unix)

infinity date, timestamp BpeMsl IIoCjie MaKCHMMaJbHOM [o-
IIyCTUMOU IaThI

—infinity date, timestamp BpeMs 0O MUHUMAaJIbHOU OOIIYCTHU-
MOM HJaThl

now date, time, timestamp BpeMs HauaJjla TeKylllel TpaH3akK-
JERZR%1

today date, timestamp BpeMs Hadaja TEKyIIUX CYTOK (
00:00)
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BBOJIHM&H CTPOKa I[OHYCTHMLIE THIIBI Onucanue

tomorrow date, timestamp BpeMs Haudajla CJIegYyIOIINuX CYTOK
(00:00)

yesterday date, timestamp BpeMs Haydajla IpegbIgyHIiux Cy-
TOK (00:00)

allballs time 00:00:00.00 UTC

71 TToIy4eHus TeKyIel maThl/BpeMeHU COOTBETCTBYIOIIEr0 THUIIa MOXKHO TaKxKe HCIIOJIb30BaTh Cleny-
tomue SQL-coBMecTUMBIE (QYHKIIUM: CURRENT_DATE, CURRENT_TIME, CURRENT_TIMESTAMP, LOCALTIME H
LOCALTIMESTAMP. (CM. [Togpa3zmen 9.9.4.) 3aMeTbTe, YTO BO BXOOHBIX CTPOKax 3Tu SQL-GyHKIIUU He pac-
IIO3HAIOTCS.

BHHUMaHue

BxopmHble 3HAUEHUS now, today, tomorrow U yesterday BIIOJIHE KOPPEKTHO PaboOTAlOT B MHTEP-
aKTuBHBIX SQL-KOMaHIax, HO KOrga KOMaHOL COXPAHSAIOTCHA OJIS IIOCTEOYIOLIero BHIIIOJIHEHU,
HaIpuMep B IIOOTOTOBJIEHHBIX OIlepaTopax, IPenCcTaBIeHUSIX UM OIpemeneHuIXx GYHKUUN, UX
MoBeeHWe MOXKET ObITh HEOXKHMOAHHBIM. Takas CTPOKa MOXKET IIpeoOpa3oBaThCs B KOHKPETHOE
3HAYEeHNEe BPEMEeHU, KOTOPOe 3aTeM OYyIOeT MCIIOIb30BATHCS IOpa3fo MI03Ke MOMEHTA, KOT'ma OHO
OBIJIO TOJIy4eHO. B Takux Caydasix cjiefyeT MCHOJb30BaTh OmHY u3 SQL-pyHkuwmii. Hampumep,
CURRENT_DATE + 1 OymeT paboTaTbh Hafj€xkKHee, YeM 'tomorrow': :date.

8.5.2. BbiBOA paTbl/BpeMeHu

B kadyecTBe BBIXOOHOTO popMaTa TUIIOB JaThl/BPEMEHU MOXKHO MCIIOJIb30BaTh OJMH U3 YETHIPEX CTUJIEH:
ISO 8601, SQL (Ingres), TpaguumouHbii ¢popmat POSTGRES (dopmart date B Unix) unu German. Ilo
ymosrganuio BeiOpaH ¢popmat ISO. (Cranmapt SQL Tpebyet, uToOH MCIOIb30Bajicss umenHo ISO 8601.
I pyroi dopmaT Ha3bBaeTcsa «SQL» UCKIIOUUTENHLHO 110 UCTOPUUYECKUM IpruYuHaM.) [IpuMeps! BcexX CTH-
Jiel BhIBOZA IepeuucieHsl B Tabnuie 8.14. Boobile co 3HaYeHUSAMU TUIIOB date U time BEHIBOOUJIACH OBI
TOJIBKO YaCTh JaThl UJIM BPEMEHHU U3 NTOKa3aHHBIX IpuMepoB, HO co ctuneM POSTGRES 3HaueHue maTel
0e3 BpeMeHU BEIBOOUTCA B popmarte ISO.

Tao6auna 8.14. CTuiau BbIBOa JaThl/BpeMsi

Ctuns Onucanue IIpumep

IS0 ISO 8601, crarnmapt SQL 1997-12-17 07:37:16-08

SQL TPagUIIUOHHBINA CTUITh 12/17/1997 07:37:16.00 PST

Postgres M3HavaJIbHBIN CTUIIb Wed Dec 17 07:37:16 1997 PST

German pervoHasbHBIN CTUIID 17.12.1997 07:37:16.00 PST
IIpuMmeyanue

ISO 8601 yka3wIBaeT, YTO AaTa OOJIKHA OTHEJISITHCS OT BpeMeHu OYKBOHM T B BEpXHEM PETHUCTpe.
PostgreSQL mpuHuMaeT 3TOT ¢popMaT IIPU BBOME, HO ITPU BEIBOAE BCTABJISIET BMECTO T ITPO0eJI, Kak
[IOKAa3aHO BHIIIIE. ITO COEJIaHO OJIisd YIy4YLIIeHUs YUTaeMOCTU U s coBMectumoctu ¢ RFC 3339 u
opyrumu CYB]I.

B ctunax SQL u POSTGRES pmeHb BHIBOOUTCSA IEpEn MeCAleM, €ClIHM YCTaHOBJIEeH nopsamok DMY, a B
TIIPOTUBHOM CJTy4ae MecCsI] BEIBOOUTCA Iepend OHEM. (Kak 3TOT mapaMeTp TaKzKe BIHSeT Ha MHTepIpeTa-
1110 BXOOHBIX 3HaUYeHuM, onucaHo B [Toapa3pgerne 8.5.1) CooTBeTCTBYyIONIME IIPUMEPH! ITOKa3aHHl B Tab-
nune 8.15.
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Ta6auma 8.15. CoraieHusi 0 OPsiTKe KOMIIOHEHTOB JIaThl

ITapamMeTp datestyle IopsimoOK Ipu BBOJe IIpuMep BLIBOJA

SQL, DMY nens/mMecan/ron 17/12/1997 15:37:16.00 CET
SQL, MDY Mecsany/nerns/ron 12/17/1997 07:37:16.00 PST
Postgres, DMY nens/mecan/ron Wed 17 Dec 07:37:16 1997 PST

B dopmate ISO wacoBoi mosic Bcerma oToOpaxKaeTCcss B BUIE YHCJIOBOTO CMEIIeHUS CO 3HaKOM OTHOCH-
TeJIbHO BCEMUPHOT0 KoopauHupoBaHHOT0 BpeMeHH (UTC); Ay 30H K BOCTOKY OT ['prHBHUYA 3HAK CMelIe-
HUS ITOMOXKUTEINbHEIN. CMelleHue OymeT oToOpaxKaThCsa KaK hh (TOILKO YacChl), eCIIH OHO 3aaéTCsI IIeJIbIM
YUCJIOM YacOB, KaK hh:mm, €CJIM OHO 3aaéTCs LeJIbIM YMCJIOM MHUHYT, WU KaK hh:mm:ss. (TpeTuit Bapu-
aQHT HEBO3MOXKEH B COBPEMEHHEIX CTaHOapTaX YaCOBHIX ITOSICOB, HO OH MOXKeT MOHamoOUThCs IIpu pabdo-
Te C OTMETKaMH BpeMeHH, IIPedIleCTBYIOMINMY IPHUHSITHIO CTaHOaPTU3UPOBAHHLIX YaCOBHIX IOSICOB.) B
Opyrux opmMaTax maThkl YaCOBOM MOsiC 0ToOpazxkaeTcs KaK OyKBeHHOe COKpallleHHe, eCIM OHO IPUHSITO
B TEKyIIeM I1osice. B IpOTHUBHOM ciydyae OH O0TOOpaXkaeTCsi KaK YHMCIIOBOE CMeIlleHHe CO 3HaKOM B CTaH-
maptHOM (popmaTte ISO 8601 (hh unu hhmm).

Ctunb J:[aTI:I/BpeMeHI/I II0JIb30BaTeEJIb MOZKeT BBIGpaTB C IIOMOIIIBIO KOMaHObI SET datestyle, IapaMeTpa
DateStyle B ¢atine KoHPUTYypallUU postgresqgl.conf WU IIEPEMEHHON OKPYXKeHUSI PGDATESTYLE Ha cep-
Bepe UJIN KJIMEeHTe.

I1s1 GosbIliedt TMOKOCTH IIPU HOPMATHUPOBAHUY BHIBOOUMOM aThl/BPEMEHM MOXKHO HCIIOIb30BaTh (PyHK-
IIMI0 to_char (cMm. Pa3pmen 9.8).

8.5.3. HacoBble nosica

YacoBrle mosica ¥ IIpaBUjia UX IPUMEHEHUS OIpenensioTcs, KaK Bhl 3HaeTe, He TOJILKO I10 reorpaduye-
CKUM, HO U 110 IOJIMTUYECKUM cooOpakeHusIM. JacoBrle I10sCa BO BCEM Mupe ObIu 6ojlee-MeHee CTaH-
IapTU3UPOBaHBI B HaUajle IPOIIJIOro BeKa, HO OHU IIPOAO0JIXKAIOT IpeTeplieBaTh U3MeHEHHUS, B Y4aCTHOCTHU
9TO KacaeTcs llepexofa Ha JIeTHee BpeMs. [I11s pacuéTta BpeMeHH B npounioM PostgreSQL momydaet uc-
TOpPHUYECKUE CBeNeHMs O IIpaBUiaX YaCOBHIX MOSICOB U3 paclIpocTpaHEHHOU 6a3kl faHHBIX IANA (Olson).
s Oymgymero BpeMeHHU IIpeAnoaraeTcs, YTo B 3aJaHHOM 9aCOBOM Hosice OyAyT IPOAO0IXKaTh AelCTBO-
BaTh ITOCTIeTHUE IPUHATHIE TPaBUa.

PostgreSQL cTpeMuTCs K COBMECTUMOCTH CO cTaHmapToM SQL B HauboJiee TUIIMYHBIX cydasx. OgHaKO
crangapt SQL momyckaeT HEKOTOPBIE CTPaHHOCTHU IIPY CMEIINBAHWW TUIIOB JaThl U BpeMeHU. [IBe ode-
BHUOHEIE TPOOIeMEL:

* XorTs ons THNa date YaCOBOM MOSIC yKa3aTh HEJIb35, 9TO MOXKHO CHeaTh IJIs THIIA time. B peanbHO-
CTH 9TO HE OYEeHb II0JIE3HO, TAaK Kak 6e3 JaThl HeJIb3sI TOYHO ONIPENEJIUTh CMeIleHre IIPY IIepexone
Ha JIeTHEe BpeMsi.

e [lo yMOnm4YaHUIO YaCOBOM MOSIC 3aaéTCs MOCTOSTHHBIM cMelreHueM oT UTC. ITo TakKe He IT03BO-
JISeT y4ecCTh JIETHee BpeMs IpHU apupMeTHdeCKUX ollepalui C JaTaMu, IepeceKaouMy I'PaHNITb
JIeTHEr 0 BpeMeHU.

I[TosTomMy MBI COBETYEM HCIIOIbh30BaTh YaCOBOU ITOSC C THUIIAMHU, BKIIIOUAIOIIMMHU W BpeMs, U AaTy. MEl
He peKOMEeHIIyeM MCIIOIb30BaTh TUIl time with time zone (x0T PostgreSQL mommepzXKuBaeT ero Ois
CTapbIX IPUIOKEHUU M COBMECTUMOCTHU CO cTaHmapToM SQL). [I71g THUIIOB, BKIIOYAIOIINX TOJIBKO OaTy
WU TOJILKO BpeMs, B PostgreSQL mpepnmosaraeTcsi MECTHBIM 9aCOBOU IIOSC.

Bce 3HaueHUsa gaTH ¥ BpEMEHU C 4aCOBEIM IIOSICOM mperncTaBisioTcs BHyTpu B UTC, a npu nepemave
KJINEHTCKOMY ITPUJIOKEHUIO0 OHU IIEPEBOOATCS B MECTHOE BpeMs, IIPU 3TOM YaCOBOM II0SIC TI0 YMOJTYaHUIO
oIpenenseTcs IIapaMeTpoM KoHurypanuu TimeZone.

PostgreSQL no3BonsieT 3aaTh YacOBOMU II0SIC TpeMs criocobamu:

* TlomHOe Ha3BaHUWE YACOBOTO I10siCa, HAIPUMeEP America/New_York. Bce momycTUMEBIE Ha3BaHUS IIe-
pevrCciIeHk B IPeACTaBJIEHNH pg_timezone_names (cM. Pasmen 51.90). OnpenmeneHuss 4aCOBBIX IT10SI-
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coB PostgreSQL 6epéT u3 IMUPOKO PaclIpocTpaHEéHHoM 6a3el IANA, Tak YTO UMeHa YaCOBHIX ITOSICOB
PostgreSQL 6yoyT BOCIIPpUHUMATh U OPYTHE MIPUIIOKEHHUS].

* AOOpeBmaTypa 4acoBOTO II0sca, HallpuMep PST. Takoe onpeneeHue IIPOCTO 3aJaET cMellleHNe
ot UTC, B oTninuure OT IIOJIHBEIX Ha3BaHUU OSICOB, KOTOPhle KPOMeE TOT'O ITogpa3yMeBaroT U IIpa-
BHUJIa Ilepexofa Ha leTHee BpeMs. Pacrio3sHaBaeMble ab0peBraTypEL IepeduciieHsl B IpecTaBie-
HUU pg_timezone_abbrevs (cM. Pasmen 51.89). AGOpeBuaTypHl MOXKHO MCIOIb30BaTh BO BBOOH-
MBIX 3HAYEHUAX OaTH/BPEMEHU U B OollepaTope AT TIME ZONE, HO He B TapaMeTpaxX KOHGUTrypanuu
TimeZone u log timezone.

e Tlomumo aGOpeBUaTyp M Ha3BaHUM 4aCOBHIX IOSICOB PostgreSQL mpuHMMaeT yKa3aHUS YaCOBHIX I10-
sicoB B ctusie POSIX, kak onucano B Paznesne B.5. 9TOT BapraHT 0OBIYHO MEeHee IIPEeNIoYTUTEIEH,
4yeM MCIIOJIb30BaHMEe UMEHOBAHHOT'O YaCOBOI'0 110sICa, HO OH MOKeT OBITh eIMHCTBEHHBIM BO3MOXK-
HBIM, €CJIM [IJIs Hy2KHOT'0 YaCOBOI'O II0sica HeT 3amnucu B 6a3e gaHHBIX [ANA,

Bkpariie, pasnuune Mexkay ab0peBraTypaMy U IIOJIHLIMYU Ha3BaHUSIMHU 3aKJII0YAIOTCS B CliemylomeM: ab-
OpeBHUATypPHl MPEOCTABIIAIOT onpenesiéHHb copur oT UTC, a mojiHOe Ha3BaHHe MIOOpa3yMeBaeT elllé u
MECTHOE TIPaBUJIO II0 IIePeX0oay Ha JIeTHee BpeMsi, TO eCTb, BO3MOXKHO, aBa caura ot UTC. Hampuwmep,
2014-06-04 12:00 America/New_York IIpeOCTaBas€eT IIOJIOEHb II0 MECTHOMY BPEMEHU B Heio-UopK, 9To
IIJIsI MaHHOTO OHS ObIIO OHI JIeTHUM BOCTOUYHBIM BpeMeHeM (EDT unu UTC-4). Tak 4T0 2014-06-04 12:00
EDT o003HavYaeT TOT XK€ MOMEHT BpeMeHU. Ho 2014-06-04 12:00 EST 3aHaé€T CTaHOAPTHOE BOCTOYHOE
BpeMs (UTC-5), He 3aBUCHIlee O TOTO, OEMCTBOBAJIO TN JIETHEE BPEMSA B 3TOT [AEHb.

Mario Toro, B HEKOTOPHIX IOPUCOUKIMSX OHA U Ta XXe ab0peBraTypa 4acoBOro [0sica 03Havasa pa3Hble
cosuru UTC B pa3Hoe BpeMsi; HantpuMep, abOpeBuaTypa MOCKOBCKOI'O BpeMeHHU MSK HeCKOJIbKO JIeT O3Ha-
yama UTC+3, a 3aTeM crana o3HauaTh UTC+4. PostgreSQL o6pabaTriBaeT Takue abbpeBrUaTyphH B COOT-
BETCTBUU C UX 3HAYEHUSIMHU Ha 3aJaHHYIO JaTy, HO, KaK ¥ C IPUMEPOM BEHILIE EST, 9TO HE 00513aTEJIbHO
OyZeT COOTBETCTBOBATh MECTHOMY I'DAa’KIaHCKOMY BPEMEHU B 3TOT [I€Hb.

HezaBucuMo OT (OpMBI, PEruCTP B Ha3BaHUAX M abOpeBHaTypax YacOBBIX II0SICOB He BaxeH. (B
PostgreSQL mo Bepcuu 8.2 oH rae-To ©UMeJl 3HaUYeHHte, a Ie-TO HeT.)

Hu HazBanus, HU ab0peBHUaTypPHl YaCOBBIX ITOSICOB, HE 3allIUTHI B CAMOM CEPBEpEe; OHU CUMTHIBAIOTCS U3
daiinoB KOHGUTYpaIy, HaXOOAIIUXCI B IYTAX . ../share/timezone/ U .../share/timezonesets/ OT-
HOCHUTEJIbHO KaTajiora ycTaHOBKHU (cM. Pasgen B.4).

IMapaMmeTp KoHQurypaiuu TimeZone MOXKHO YCTAaHOBUTD B postgresql .conf WK JTIOOBIM OPYTUM CTaH-
OapTHBIM c10cOo00M, ommucaHHEIM B ['1aBe 19. YacoBo# MOsiC MOXKET OLITh TaKzKe OIIPenesi€H CIeqyIoIu-
MU CHellMabHBIMKA CII0CO0aMMu:

* YacoBou MosC A1 TEKYIIEro ceaHca MOXKHO YCTAHOBUTE C ITOMOIIbI0 SQL-KoMaHAL SET TIME ZONE.
OTO anbTepPHATUBHAS 3alKUCh KOMAHOL SET TIMEZONE TO, 60siee cooTBeTCTByOIIass SQL-cTaHgapTy.

* Ecnu ycTaHOBJIEHA IIepeMeHHas1 OKPYXKeHHUA PGTZ, KIIUEeHTH libpq “cnons3yioT e€é 3Ha4YeHUe, BBIIOJ-
Hs IPU DOJKJIIOYEHUU K CepBepy KoMaHOy SET TIME ZONE.

8.5.4. BBoa MHTepBaJsioB

3HaYeHHUs THUIIA interval MOTYT OBITH 3allCaHBI B CJIEOYIOIIEH pacIlupeHHol hopMe:
[@] xommuecTBO €OHHHIA [KOMHUYECTBO EIOHHHIA...) [HanpaBlIeHHE]

TOe xonuuecTBO — OTO YHCIIO (BO3MOXKHO, CO 3HAKOM); enuuuia — OOHO M3 3HAUEHMU: microsecond,
millisecond, second, minute, hour, day, week, month, year, decade, century, millennium (KOTOpLIe
0003HAYa0T COOTBETCTBEHHO MUKPOCEKYHObI, MUJITUCEKYHIB, CEKYHObI, MUHYTHI, Yachl, IHU, HEEH,
MECSIIbI, TOOLI, HEeCATHUJIETUS, BeKa U THICAYeJIeTHs), JIN00 9TH 2Ke CJI0OBa BO MHOKECTBEHHOM 4HcIie, Tu00
UX COKpPAlleHUS; zHanpasaeHre MOXKET MPUHUMATh 3HaYeHUEe ago (Ha3aj) UiIu ObITh IyCTHIM. 3HAK Q@ SB-
JisieTCcs HeoOs13aTeNbHEIM. Bce 3alaHHbIe BEJIMUUHEI PA3/IUYHBIX e QUHUL] CYMMUPYIOTCS BMECTE C YUETOM
3HaKa 4yuceJl. YKa3daHue ago MEHSEeT 3HaK BCeX M0JIed Ha MPOTUBOIMOIOXKHBIM. DTOT CHHTAaKCHUC TaKXKe MC-
TI0JIb3yEeTCS IIPU BRIBOAE MHTEPBAasa, ecinu nmapaMeTp IntervalStyle umMeeT 3HaueHue postgres_verbose.

KonuuecTBa gHEN, 4acoB, MUHYT M CEKYHI MOXHO OIIPEEeJINTh, He yKa3bkiBasd SBHO COOTBETCTBYIOILME
enuHULE. HampumMep, 3a0uck '1 12:59:10' paBHO3HA4YHa 'l day 12 hours 59 min 10 sec'.CodeTaHue
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rofja M Mecslla TaKXKe MOXKHO 3allucaTh Yepe3 MUHYC; HallpuMep '200-10' o3HadaeT TO, 3Ke 4TO U '200
yvears 10 months'. (Ha camoM pgesie TONIBKO 3TH KpaTKue (pOpMBI pa3penieHsl cTaHgapToM SQL u oHU
HCIOJIB3YIOTCS IIPU BBIBOME, KOTfla IntervalStyle UMeeT 3HaYeHUe sql_standard.)

HNHTepBambl MOXKHO TakKKe 3allMChIBaTh B BUfe, onpenenénuHoM B ISO 8601, nubo B «hopMaTe C KogaMu»,
OIMMCAaHHOM B pa3mene 4.4.3.2 9Toro craHgapTa, 1100 B «albTePHATUBHOM (opMaTe», OMUCAHHOM B pa3-
mene 4.4.3.3. ®opMaT ¢ KOgaMH BBHITTISIOUT TakK:

P xomuuecTBO emHHHIIA [ KONHYECTBO e€OHHHNA ...] [ T [ KONHYECTBO €IHHHIA ...]]

CTpOKa OOJI2KHa HAYMHATHCA C CUMBOJIa P 1 MO2KeT BKJIIOYATh TaKXKe T r1epen BpeMeHeM CYTOK. HOHyCTI/I-
MEBI€ KOOEI €EOWHUII IIEPEYUCIIEHEI B Ta61mue 8.16. Kogbl emUHUI] MOXKHO OIIYCTUTH UJIX YKa3aThk B nr000M
IIopsAgKe, HO KOMIIOHEHThI BpeMEeHH CYTOK OOJIZKHBI UATH II0CJIe CUMBOJIa T. B wacTHOCTH, 3HaYeHUE KOfa
M 3aBHCHUT OT TOI'O, pacCIiojlaraeTcs JIi OH OO HUJIU IIOoCJie T.

Ta6auma 8.16. Koabl eTHHHUIT BpeMeHHBIX HHTepBasioB ISO 8601

Kop 3HaueHHe

Y TOOBI

M MecsIH (B maTe)

Y Henenu

D OHU

H 9acel

M MUHYTH (BO BDEMEHU)
S CEeKyHIHI

B anbTepHaTUBHOM opMare:

P [ rog—wmecgny—nmeHbr | [ T dYacel:MHHYTH:CEKYHIObl |

CTPOKAa OOJI?KHA HAYMHATHCSA C P, a T pa3aessieT KOMIOHEHTH JaThl U BpeMeHU. 3HAaUeHUs BhIPAXKal0TCs
YyCJIaMHU TaK e, KakK 1 B gatax ISO 8601.

ITpu 3anucu MHTEPBAJILHOM KOHCTAHTHL C YKa3aHUEM roses WX NMPUCBAaUBaHUU CTONOIY Tuma interval
CTPOKH C nongmMH, HHTEPIIPeTallusi HeIIOMe4YeHHBIX BeJINYUH 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 3HAYAIIlero I0JIsi, 3aJITaHHOT0 B OIPENEIeHUU noret, IPOCTO oTOpackiBaoTCs. Hampumep,
B 3aIucu INTERVAL 'l day 2:03:04' HOUR TO MINUTE GYJIYT OT6p0U_IeHbI CEeKYHIEI, HO HE JEHBb.

CormacHo ctaamapTty SQL, Bce KOMIIOHEHTH 3HaYeHUs interval qoKHEI OBITH OMHOT0 3HAKa, ¥ BEAYIIINHI
MUHYC IPUMEHSIETCS KO BCEM KOMIIOHEHTaM; HalpuMep, MUHYC B 3aIllUCHh '-1 2:03:04' IIPUMEHSIETCS
U K OHIO, U K YyacaM/MuHyTaM/ceKyHmaM. PostgreSQL mo3BomsieT 3amaBaTh [T PA3HBIX KOMIIOHEHTOB
pa3Hble 3HAKU U TPAOUIIMOHHO oOpabaThiBaeT 3HAK KaxKOOTr0 KOMIIOHEHTA B TEKCTOBOM MpPENCTaBIIEHUN
OTHEJIbHO OT APYruX, TaK YTO B JAHHOM CJIy4Yae 4YacChl/MUHYTHI/CEKYHOL OYOYT CUUTATHCS ITOIOKHUTEITh-
HbeIMU. Ecniu mapaMeTp IntervalStyle MMeeT 3HaYeHUE sqgl_standard, BeOyIIU¥M 3HAK IIPUMEHSETCS
KO BCeM KOMIIOHEHTaM (HO TOJIbKO eCJIM OHHM He cOomepzKaT 3HaKHU sIBHO). B IPOTHBHOM Cilydae OelCTBY-
0T TPaguIMOHHLEIEe mpaBuna PostgreSQL. Bo n3bezkaHrue HEOTHO3HAYHOCTH PEKOMEHOyeTCs m00aBIsATh
3HAK K KaXI0My KOMIOHEHTY C OTPHUIATeJIbHEIM 3HaYeHHEM.

3HaYeHUs IOJIell MOTYT CofepzKaTh OPOOHYI0 YacTh: HAIpUMep, '1.5 weeks' MM '01: 02: 03.45'.
OpHakKO MOCKOIBbKY MHTEPBAJl COIEPKUT TOJILKO TPU IEJIBIX eOUHUIIH (MeCSIIbl, DHU, MUKPOCEKYHOHI),
OpoOHBIE eIMHUIIL OOJIXKHEI OLITh Pa3deieHkl Ha 60jiee MeJIKue eOUHUIEL. [IpoOHbIe YaCTH eQUHHUII, IIpe-
BBIIIIQIOIAX MECSIIIEI, YCEKAIOTCS [0 IEI0T0 YKUCJIa MECSIIEB, HAITpUMep '1.5 years' npeodpal3yeTcsB '1
year 6 mons'. IpoOHBIE YaCTH HEEIb U MHEN IIePEeCUYUTHIBAIOTCS B LIeJI0€ YHUC/I0 OHEeN U MUKPOCEKYH],
u3 pacuéTa, 4To B Mecaue 30 gHel, a B cyTKax — 24 4Yaca, Hanpumep, '1.75 months' CTAHOBUTCSA 1 mon
22 days 12:00:00. Ha BEIXOZEe TOJTBKO CEKYHBI MOTYT UMETh OAPOOHYIO YaCTh.

B Tab6mu1ie 8.17 moka3aHO HECKOIBKO ITPUMEPOB [IOIYCTUMBIX BBOOUMBIX 3HAYEHHUU THUIIA interval.
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Ta6auma 8.17. BBoag HHTEepBaIOB

IIpumep Onucanue

1-2 CranpmaptHbif dopmaT SQL: 1 roxg u 2 Mecsiia

3 4:05:06 Cranpaptubii popmaTt SQL: 3 oA 4 yaca 5 MUHYT
6 CExKyH[

1 year 2 months 3 days 4 hours 5 minutes 6 seconds| Tpaguuuousasil popmaT Postgres: 1 rom 2 mecsiia
3 oHa 4 yaca 5 MUHYT 6 CEKYyHT

P1Y2M3DT4H5M6S «®opMmaT ¢ komamu» ISO 8601: To Ke 3HaUYEHUE,
YTO U BBHIIIE
P0001-02-03T04:05:06 «AnbTepHaTuBHBIN ¢popmaT» ISO 8601: To Xe 3Ha-

YEeHHEe, 4YTO U BHIIIE

Tun interval IpencTaBlieH BHYTPU B BUIE OTHOENILHBEIX 3HAYEHUU MeCSIEeB, JHEU ¥ MUKPOCEKYHO. ITO
00BSICHSIETCSI TEM, YTO YHCJIO MHEU B MecCslle MOXKeT ObITh Pa3HBIM, a B CYTKaxX MOXKeET OBITh U 23, u 25
4YaCcoOB B [IHM Ilepexofla Ha JIeTHee/3UMHee BpeMsi. 3JHaUeHUsI MeCSIeB M OHEM IIpedCcTaBlIeHbl 1eJIbIMU
YHCJIaM¥, @ B MUKPOCEKYHAaX MOTYT IPEACTaBIIATECSA CEKYH/EI C APOOHOM YacThI0. Tak KakK MHTEPBaIbl
OOBIYHO TTOTYYalOTCS U3 CTPOKOBBIX KOHCTAHT MU HNPU BHIYMTAHUU TUIMOB timestamp, 9TOT cIocob Xpa-
HeHUs 3¢pdekTrBeH B OONBIINHCTBE CIIyYaeB, HO MOXKET IaBaTb HEOXUOAaHHbLIE PEe3YIbTaThI:

SELECT EXTRACT (hours from '80 minutes'::interval);
date_part

SELECT EXTRACT (days from '80 hours'::interval);
date_part

,HHE[ KOPPEKTHUPOBKHU YHUCJIa HHeﬁ 1 9aCOB, KOI'Jja OHU BHIXOOAT 3a OOBIYHEIE I'PaHUIIEI, €CTh CIIeIIUaJIbHEIE
byHKIUYM justify_days M justify_hours.

8.5.5. BbiBOA MHTEepBaJsioB

dopMmaT BhHIBOZa THuIla interval MoXeT ONIpemesnsiTbCA OOHUM U3 YETHIPEX CTUJeM: sgl_standard,
postgres, postgres_verbose HM iso_8601. BpIOpaTh HYXXHBIM CTHJIb IIO3BOJIIeT KOMaHOa SET

intervalstyle (II0 YMOJTYaHUIO BHIOpAH postgres). [IpuMepsl GOpMaTOB pa3HBIX CTUJIEN IMOKa3aHBI B
Tab6muie 8.18.

Ctunb sql_standard BEIIAET pe3yIbTaT, COOTBETCTBYIOIIMY cTaHmapTy SQL, ecnu 3HauyeHNe MHTepBasa
VIOBJIETBOPSIET OrPAaHUYEHUAM CTaHapTa (1 comepKUT Iub0 TOJIBKO I'of U Mecsll, 1160 TOJIBKO IeHb U
BpPEMs, U IIPU 9TOM BCE €I0 KOMIIOHEHTHI OOHOTO 3HaKa). B MpoTHBHOM Cciydae BEIBOOUTCS TOLO-MeCsdll, 3a
KOTODPBIM UAET JaTa-BpeMs, @ B KOMIIOHEHTH! [JIs1 OMHO3HAYHOCTH SIBHO NO0OABIISIOTCS 3HAKH.

BEBIBO B CTHIIE postgres COOTBETCTBYET (popMaTy, KOTOPBIHM Ol mpuHST B PostgreSQL mo Bepcuwm 8.4,
Korga nmapametp DateStyle umesn 3HaueHue IS0.

BEIBOA B cTHJIE postgres_verbose COOTBETCTBYET (popmMaTy, KOTOPHIH Ob1T MpuHAT B PostgreSQL mo Bep-
cuu 8.4, Korfa 3HaueHUeM ITapaMeTpPoM DateStyle OBIIO HE ISO.

BriBOm B cTUIE iso_8601 COOTBETCTBYET «hopMaTy C KogaMu» ONMCaHHOMY B pa3zene 4.4.3.2 ¢opmMmaTta
ISO 8601.

TaOauma 8.18. IlpumMepsl CTU/IeH BHIBOA HHTEPBAIOB

Ctunpb HHTepBai roa-Mmecsiny |[MAHTEpBayl OeHb-Bpe- CMemIaHHBIH HHTEp-
M BaJl
sql_standard 1-2 3 4:05:06 -1-2 43 -4:05:06

137



Tunel JaHHBIX

Ctuwib HUurepBayu rog-mecsan |[HHTepBan peHb-Bpe- CMeIIaHHBIA HHTeEp-
Mt BaJI
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. Jlormueckum TMn

B PostgreSQL ectsb cTanmapTHBIHE SQL-THII boolean; cM. Tabmuiry 8.19. Tum boolean MOXKET UMETH CIIe-
Oyiomire coctosHus: «true», «false» u Tpetbe cocTosiHue, «unknown», KoTopoe npencraBnseTcs SQL-
3”Hauenuem NULL.

Taoaumna 8.19. JIoruyecKUH THII JaHHBIX

HUmsn Pasmep Onucanue

boolean 1 6auT COCTOSIHUE: UCTHUHA UJIU JIOXKDb

Jlornueckue KOHCTAHTEI MOT'YT IIPEOCTAaBIIATBECA B SQL-3anpocaX ClIeOyIIMUMHU KIIIOYE€BBEIMU CJIOBAMMU
SQL: TRUE, FALSE 1 NULL.

Q)YHK]_[I/ISI BBOJA OJAaHHEIX TUIIA boolean BOCIIpMHHUMaET cneny}oume CTPOKOBEI€ IIpeaCTaBJIEHUA COCTOsA-
HUA «true»:

true
yes
on

1

U criemylolue mpeacTaBieHus cocTosaHus «false»:

false
no
off

0

Takxke BOCIPUHUMAIOTCS YHUKAIbHEIE ITPe(UKCH 9TUX CTPOK, HAITPUMED t HJIH n. PErUCTP CUMBOJIOB HE
UMeeT 3HaUYeHusI, a IpoOeTbHBIe CUMBOJIBL B HaYasie ¥ B KOHIIE CTPOKY UTHOPHUPYIOTCH.

OyHKIMS BEIBOAA MAaHHBIX THUIA boolean BCETAa BHIIAET t MJIM f, KaK MOKa3aHo B [Ipumepe 8.2.

IIpumep 8.2. Ucnnonb30BaHue 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;

a | b
S,

t | sic est

f | non est

SELECT * FROM testl WHERE a;
a |

sic est

KmtoueBrle cimoBa TRUE U FALSE SIBISIIOTCS NMPEAIIOYTUTENBHBIMU (COOTBETCTBYIOIIMMHU CTaHOapTy SQL)
IOJISI 3allMCU JIOTUYeCKUX KOHCTAHT B SQL-3ampocax. Ho BBl TakKe MOXKeTe MCIOJIb30BaTh CTPOKO-
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BbI€ IIPEeOCTaBJIEHUA, KOTOPHBIE OOIIYCKA€T CHMHTAKCHUC CTPOKOBBIX KOHCTAHT, OIIMCaHHLIA B HOHpa3He'
ne 4.1.2.7, Haupumep, 'yes'::boolean.

3aMeTBTe, 4YTO IIPHU aHaIM3e 3alpoca TRUE M FALSE aBTOMATH4YE€CKH CYHTAIOTCS 3HAYEHUSIMH THIIA
boolean, HO OJid NULL 3TO He TaK, IIOTOMY 4YTO €My MOZXKeT COOTBETCTBOBATH 1000 THII. HOI—)TOMY B
HEKOTOPBIX KOHTEKCTaX MOZXKeET HOTpe6OBaTbCﬂ IIpUBEeCTH NULL K THIIY boolean SIBHO, HalIlppuMep TakK:
NULL: :boolean. C gpyTro¥ CTOPOHE], IPUBEOEHNE CTPOKOBOM KOHCTAHTHI K JIOTUYECKOMY THUIY MOIKHO
OIIYCTHUTBE B T€X KOHTEKCTaX, I'l€ aHaJIn3aTOpP 3aIlIpoCa MOXKET IIOHATEL, YTO 6yKBaanoe 3Ha4YeHue OOJIXK-
HO UMETH THUII boolean.

8.7. Tunbl Nnepe4yuncsieHnm

Tumnel mepeyncieHui (enum) onpenensaioT CTaTUYeCKUH YIIOPSIOOYeHHbH HaOop 3HaYeHUH, TaK XKe KakK
U TUIEB enum, CyIIECTBYIOIIHE B pPsfe sS3BIKOB IPOrpaMMHUPOBaHMUS. B KadecTBe mepeducIeHuss MOKHO
MIPUBECTY OHU HeOeIu UK Habop COCTOSHUM.

8.7.1. ObbaBNEeHMe NnepeyncyiieHun

Tun mepeuncneHul co3gaioTcs ¢ nomoIkio Komauasl CREATE TYPE, HanipuMep Tak:
CREATE TYPE mood AS ENUM ('sad', 'ok', 'happy'):;
Co3pmaHHbBIE TUIIE enum MOXKHO MCIIOIL30BATh B OIIpeIeneHuIX Tabaui u QYHKIINY, KaK 1 JIIoOble Ipyrue:

CREATE TYPE mood AS ENUM ('sad', 'ok', 'happy'):;
CREATE TABLE person (

name text,

current_mood mood

)i

INSERT INTO person VALUES ('Moe', 'happy'):;

SELECT * FROM person WHERE current_mood = 'happy';
name | current_mood

______ +______________

Moe | happy

(1 row)

8.7.2. MNopapok

IMopsimok 3Ha4YEeHUM B IIEPEYUCIIEHUN ONpPENEIeTCs MOCIeN0BaTeIbHOCTHIO, B KOTOPOM OBIJIM yKa3aHHI
3Ha4YeHUs IIPU CO3[aHUM TUIla. [lepedncieHus NOOOEePKUBAIOTCSI BCEMU CTaHOAPTHHEIMU OllepaTopaMu
CpaBHEHUS U CBSI3aHHBIMU arperaTHeIMU (GyHKIUIMU. Hanpumep:

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
_______ +______________
Curly | ok

Moe | happy

(2 rows)

SELECT name
FROM person
WHERE current_mood = (SELECT MIN (current_mood) FROM person);
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8.7.3. be3onacHOCTb TUNa

Bce Tumnst Hepe‘-II/ICJ'IeHI/Iﬁ CUHUTAITCA YHUKAJIBHBIMU U IIO3TOMY 3HAYEHHUA PA3HBIX TUIIOB HEJIE34d CpaB-
HHUBaTh. B3rnsHuTe Ha 3TOT IIpuMep:

CREATE TYPE happiness AS ENUM ('happy', 'very happy', 'ecstatic');
CREATE TABLE holidays (

num_weeks integer,

happiness happiness
)
INSERT INTO holidays (num_weeks, happiness) VALUES (4, 'happy');
INSERT INTO holidays (num_weeks, happiness) VALUES (6, 'very happy');
INSERT INTO holidays (num_weeks, happiness) VALUES (8, 'ecstatic');
INSERT INTO holidays (num_weeks, happiness) VALUES (2, 'sad');
OUIMBKA: HeBepHOe 3HAUYEHHUEe IOId NepeuucineHud happiness: "sad"
SELECT person.name, holidays.num_weeks FROM person, holidays

WHERE person.current_mood = holidays.happiness;

OUIMBKA: omnepaTop He cymecTByeT: mood = happiness

Ecnu BaM me#icTBUTENIBbHO HYXKHO CIeJIaTh YTO-TO II0H00HO0e, BE MOXKeTe TH00 peaim30BaTh COOCTBEHHBIHN
omepartop, 1160 TBHO MIpeobpa30oBaTh TUIL B 3aIIPOCE:

SELECT person.name, holidays.num_weeks FROM person, holidays
WHERE person.current_mood::text = holidays.happiness::text;
name | num_weeks

8.7.4. TOHKOCTU peasim3auum

B mMeTkax 3HaUYEeHUM PETUCTP UMEET 3HadYeHHUe, T. €. 'happy' U '"HAPPY' — He OOHO U TO XKe. TakXe B
MeTKaX UMEeIOT 3HaYeHue MPOoOeTk.

XOTsI TUNH-TIePEeUYHCIIeHN IpedHa3HaYeHkl Tpexae BCero OJisi CTaTUYeCKuX HaOOpoB 3HAYEHUH, UMeeT-
CsI BO3MOXKHOCTh I00OaBJISITh HOBBIE 3HAYEHHUS B CYIIECTBYIOIIUY THII-TIEPEYNCIIEHNE U IIePEeMEHOBBIBATh
3HayeHusa (cM. ALTER TYPE). OgHako yOasnsiTh CYILIEeCTBYIOUIMEe 3HaUYEHUS U3 IIePedYrCcIIeHus, a TaKXe
U3MEHATH UX OPANOK, HENIb351 — AJISA IOJTYYeHUsI Hy?KHOTr'0 pe3ynbTaTa IIPUOETCS YOAIUTh U BOCCO3TaTh
39TO epevuciieHue.

3HaueHHe enum 3aHUMaeT Ha Oucke 4 0aiTa. [IIMHA TEKCTOBOM METKH 3HAUYEeHUS OrpaHnYeHa IrapaMeT-
POM KOMITHUIALIMYU NAMEDATALEN; B CTaHOapTHHIX cOopkax PostgreSQL oH orpaHmyuBaeT OyMHy 63 Oati-
TaMHu.

ComnocTaBlIeHUS BHYTPEHHUX 3HAQYEeHUH enum C TeKCTOBLIMU METKaMU XPaHATCA B CUCTEMHOM KaTaJiore
pg_enum. OH MOXKeT OBLITh II0JIE3€H B Psife CIIy4Yaes.

8.8. l’eoMeTpuyeckue Tunol

l'eoMeTpuyecKue TUMIH JaHHBIX NPECTABIIAIOT 00BEKTH B IBYMEPHOM IPOCTPaHCTBe. Bce cyllecTByIo-
mue B PostgreSQL reoMmeTpudeckue TUITH Ilepedncientl B Tabnuie 8.20.

Ta6auna 8.20. 'eoMmeTpuYeCKHe THIBI

Hmsna Pazmep Onucanue IIpencraBienue

point 16 6auT Touka Ha IJIOCKOCTH (x,y)
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HNmsa Pa3zmep Onucanue IIpencraBinenue
line 32 OariTa BeckoneuyHnas npsamas {A,B,C}
lseg 32 OatiTa OTpe30k ((x1,y1),(x2,y2))
box 32 Oarita [TpsaMoyronbHUK ((x1,y1),(x2,y2))
path 16+16n OauT 3akpuITHHE TyTh (10mo06-|((x1,y1),...)

HBI MHOTOYTOJILHUKY)
path 16+16n 6auT OTKpPBITBHIU IIYTh [(x1,y1),...]
polygon 40+16n 6aiT MuoroyromsHuK (1mogo6-|((x1,y1),...)

HBIY 3aKPBITOMY IIYTH)

circle 24 b6anTta OKpY>KHOCTb <(x,y),r> (IeHTp OKpPyX-
HOCTH U paguyc)

[I71s1 BEITTOTHEHUS PA3IUYHBIX T€eOMEeTPUYECKUX OIlepallnii, B YaCTHOCTH MacIITaOWpPOBaHUsI, BpallleHUsI
¥ ompeneneHus nepecedeHuii, PostgreSQL mpemnaraer 6oraTeidi Ha60op QYHKIUN U omepaTopoB. OHU
paccmaTtpuBaloTca B Pasmene 9.11.

8.8.1. Toukm

Toukyr — 3TO OCHOBHOU 3JIEMEHT, Ha 0a3e KOTOPOTO CTPOSITCS BCE OCTalIbHEIE T€OMETPUYECKUE THUIIHL.
3Ha4yeHUs TUIIA point 3alUCHIBAIOTCS B OOHOM K3 OBYX (OPMAaTOB:

Irne x 1 y — KOOPAWHATEI TOYKHU Ha IIJIOCKOCTH, BEIPA2XKEHHEBIE YHUCJIaMU C HJ'IaBaIOH_Ieﬁ TOYKOM.

BEIBOOSITCS TOYKH B IIepBOM opMarTe.

8.8.2. NpamMmbie

[TpsiMble TIPeOCTaBISIOTCS JTUHENHLIM ypaBHEeHHEM AX + By + ¢ = 0, rme A ¥ B He MOTYT OBITh paBHHI 0
OOHOBPEMEHHO. 3HayeHus TUIIA line BBOOATCSA U BEIBOOATCSA B CIIEOAYIOIIEM BUOE:

{4, B, C}

Kpome Toro, miis BBOia MOZKET MCIIOJIE30BATHLCS JII00ast M3 9TUX (GOpPM:

[ (x1 , y1) , (x2, y2) ]
( (x1, y1) , (x2, y2) )
( x1 , Yl ) . ( x2, _y2 )
x1 , yl , x2 , y2
roe (x1,yl) U (x2,y2) — OBe pa3JInNuHbBIE TOYKHU Ha JaHHOW IPSMOM.

8.8.3. OTpe3ku

OTpe30K IIPeOCcTaBIsSeTCs IIapoi TOYeK, ONpPemeIsaiolinX KOHITE OTpe3Ka. SHAaYeHUs THIA 1seg 3aIUCHI-
BAIOTCS B OMHOM U3 CIEAYIOIUX GopM:

[ ( x1, y1) , (x2, y2) ]
( (x1, y1) , (x2, y2))
(x1 , y1) , ( x2, y2)
x1 , vyl , x2 , y2

roe (x1,yl) U (x2,y2) — KOHIIEI OTPE3Ka.

BriBomsiTCSt OTPE3KM B IIEPBOM (hOpPMATE.

8.8.4. MNpaMOYrosibHUKH
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[TpsiMOYTOIbHUK IPEOCTABIIAETCS OABYMSI TOYKAMU, HaXOOSIIIIMMUCS B TPOTHUBOIIOIOXKHEIX €TI0 yrilax. 3Ha-
YeHHUS TUIIa box 3alIHMCHEIBAIOTCS B OOHOM U3 CJIemyIomux GopmM:

( (x1, y1) , (x2, y2))
(x1, y1) , (x2, y2)
x1 , vyl p x2 , y2
roe (Xl,yl) n (X2,y2) — IIPOTHUBOIIOJIOZKHEIE YI'JIBI ITPAMOYI'OJIBHUKA.

BriBomsATCS IPSIMOYTOIBHUKYM BO BTOPOM popMe.

Bo BBOOMMOM 3HAYEHUU MOTyT OBITH YKa3aHHEI 1001 OBa IMTPOTUBOIIOJIOZXKHEIX yI'JIa, HO 3aTéM OHHU 6YJIYT
YIIOPAOOYEeHEBI, TaK YTO BHYTPH COXPAaHATCA HpaBLIﬁ BerHHfI U JIEBLIM HUXHUHI YI'JIBI, B TAKOM IIOPAOKE.

8.8.5. Nyt

HYTI/I IIpencTaBIIdAl0T Cco00M CIIMCKHU COGI[I/IHéHHbIX TO4YEK. HYTI/I MOT'yT OBITH 3dKpblmuviMu, KOrga mogpa-
3yMeBaeTCd, YTO I1epBasi U IIOCJIeAHsAsA TOYKa B CIIMCKE COeTUHEHEI, UJIM OMKpPblMbIMU, B IPOTUBHOM CJIYy-
qae.

3HaYeHU THUIIA path 3aIKMCHIBAIOTCS B OMHOM M3 CIEOYIOIIUX (GOpPM:

[ (x1, y1 ), ..., (xn, yn) ]
((xt, y1 ), ..., (xn, yn) )
(xt, yv1), ..., (xn, yn)
( x1 , y1 ;e xn , yn )
x1 , yl ;e xn , yn

T7ie TOYKH 3a[aioT Y3/Ibl CETMEHTOB, COCTABIISIONIUX ITyTh. KBagpaTHBIE CKOOKY ( [ ] ) YKa3bIBAIOT, YTO Iy Th
OTKPHITHIM, @ KPYTJIbIe ( () ) — 3aKpHITHIN. Korga BHEITHUE CKOOKM OIYCKalOTCsI, KakK B ITIOKa3aHHBIX BHIIIIE
ocegHUX TPEX hopMax, CUUTAETCS, YTO IIYTh 3aKPHITHIM.

ITyTu BRIBOOSITCSI B IEPBOU MJIM BTOPOM (hOPME, B COOTBETCTBUU C TUIIOM.

8.8.6. MHOroyrosibHUKHU

MHOTOyTOJILHUKY ITPEACTABISIOTCS CIIMCKAaMHU TOYEK (BEPIINH). MHOTOYTOIbHUKY MOX0KHY Ha 3aKPHITHIE
IIyTH, HO XPaHATCS B IPYTOM BHUfE U [y paboTH C HUMHU ITpeqHa3HaYeH OTHeIbHBIN Habop QyHKIIUHI.

3HaueHUS TUIIA polygon 3aIllMCBIBAIOTCSI B OOHOU U3 CJIeIYIOIIUX (I)OpM:

((x1, y1) , ..., (xn, yn) )
(x1 , y1 ), ..., (xn, yn)
(x1, y1 roeee g xn , yn )
x1 , yl roeee g xn , yn

roe TOYKHU 3aJal0T Y3JIbl CE(rMEHTOB, 06pa3y101.u;1/1x I'paHUIy MHOI'OYT'OJIBHHUKA.

BrIBOSITCSI MHOTOYTOJIBHUKY B IIePBOM ¢opMare.

8.8.7. OKpYy>XHOCTH

OKpPYKHOCTHY 3afal0TCSd KOOPOWHATAMH IIeHTPa ¥ PafuycoM. 3HAYEHUS THUMA circle 3alMCHIBAIOTCS B
OOHOM U3 CleAyronux ¢bopMaToB:

>

)

P Y )

P Y )

P Y )
y

14

< |
(
(

XX XX
NN

14

roe (x,y) — LeHTP OKPYXKHOCTH, a r — €€ pajuyc.

BEIBOOSITCST OKPYZ2KHOCTH B IIEPBOM (hopMarTe.
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8.9. Tunsbl, onucobiBaoLLue CeTeBble agpeca

PostgreSQL mpepnnaraeT TUIB JaHHBIX [/ XpaHeHus agpecoB IPv4, IPv6 u MAC, moka3aHHBIe B Tab-
nuue 8.21. [l XpaHEHHUs CETEBBIX afpEeCOB JIy4Ille UCIOIb30BaTh 9TU TUIIH], @ HE IIPOCTEIE TEKCTOBLIE
CTPOKH, Tak Kak PostgreSQL nmpoBepsieT BBOOUMEBIE 3HAYEHUS OAHHBIX TUIIOB U IIPEOOCTABIAET Clenua-
JIN3UPOBAHHBIE OIIEPATOPHI M QYHKIMY it paboThl ¢ HUMHU (cM. Pasmen 9.12).

Ta6auna 8.21. Tunbl, ONIHCHIBAIOIIHE CeTEeBbIe aJapeca

Hms Pazmep OnucaHue

cidr 7 unu 19 GauT Cetu IPv4 u IPv6

inet 7 unu 19 GauT Vanw u cetu IPv4 u IPv6
macaddr 6 GauT MAC-aapeca

macaddrs8 8 bauT MAC-ampeca (B popmaTe EUI-64)

[Tpu copTuUpOBKE TUIIOB inet W cidr, agpeca IPv4 Bcerpa unyT go agpecos IPv6, B ToM 4ucie agpeca
IPv4, Bkntoy€HHBIE B [PV6 UK commocTaBiieHHBIe ¢ HUMH, HanmpuMmep ::10.2.3.4 unu ::ffff:10.4.3.2.

8.9.1. inet

Tun inet comepxkut IPv4- unu IPv6-ampec y3/1a U MOXKeT TakKe COOepzKaTh ero MOACEeTh, BCE B OOHOM
none. [TomceTh mpeACcTaBIIAETCSA YUCIIOM OUT, OIPEHENSIONINX afpec CeTH B afpece y3na (UM «MacKy
cetu»). Ecnu Mmacka cetu paBHa 32 ais agpeca IPv4, Takoe 3HaueHUe IIpeCcTaBasgeT He IOACETh, a onpe-
OeneéHHbIN y3en. Agpeca IPv6 umetoT gnunHy 128 6UT, m03TOMY YHUKaIbHBIN afpec y3/aa 3agaeTcs C Mac-
Kou 128 6uT. 3aMeTbTe, YTO KOTOa HY2KHO, YTOOBI IIPUHUMAJIUCEH TOJIFKO afipeca CeTel, ClIeayeT UCIIOIb-
30BaTh TUII cidr, a HE inet.

BBoguMeble 3HaYEeHUS TAKOI'0 TUIIA OOXKHE UMeTh popMaT IP-anpec/y, TOe IP-anpec — agpec IPv4 unu
IPv6, a y — uncno 6uT B MacKe ceTH. ECI KOMIIOHEHT /y OTCYTCTBYEeT, MacKa CETH CYUTAETCS PaBHOU 32
st IPv4 u 128 g IPv6, Tak 4To 3TO 3HaYeHue OyeT IPeacTaBIsATh OOUH y3ei. [Ipu BEIBOOEe KOMIIOHEHT
/y OIIYCKaeTCs, eCNIM CeTeBOU afpec onpenesseT agpec OOHOTIO y3a.

8.9.2. cidr

Tun cidr comepzKUT onpenenenue cetu IPv4d unu IPv6. BxogHble M BEIXOOHBEIE OPMATH COOTBETCTBY-
1ot cornamenusM CIDR (Classless Internet Domain Routing, BecknaccoBas MexceTeBasd agpecalius).
OmnpepesnieHne CeTH 3allUCHIBAETCA B popMaTe IP-agpec/y, TOe IP-anpec — afgpec cetu IPv4 unu IPv6, a
y — 4ucIio O6UT B MacKe ceTu. ECu y He YKa3hIBaeTCsI, 3TO 3HAUEHME BLIYHNCIISIETCS 110 CTapoi KJIaCCOBOM
cxXeMe HyMepalluu CeTel, HO IPU 9TOM OHO MOXKET OBITh YBEJIMYEeHO, YTOOBl B HEro BOIIIM BCe OAMTHI
BBEIEHHOTO afmpeca. Eciu B ceTeBOM afpece cIpaBa OT MAaCKM CETH OKaXKyTCsI OUTHI CO 3HaYeHUeM 1,
OH OyIeT CUUTATHCS OIIMOOYHBIM.

B Ta6mnurie 8.22 moka3aHbl HECKOJIBKO IIPUMEPOB afpecoB.

TaOauma 8.22. IlpuMephl JOIMYCTHMbIX 3HAYEHHH THIIA cidr

BroguMoe 3HaYeHHEe cidr BsiBOguMOe 3HaY€HHE cidr abbrev ( cidr)
192.168.100.128/25 192.168.100.128/25 192.168.100.128/25
192.168/24 192.168.0.0/24 192.168.0/24
192.168/25 192.168.0.0/25 192.168.0.0/25
192.168.1 192.168.1.0/24 192.168.1/24
192.168 192.168.0.0/24 192.168.0/24

128.1 128.1.0.0/16 128.1/16

128 128.0.0.0/16 128.0/16

128.1.2 128.1.2.0/24 128.1.2/24
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BBOHHMOE 3Ha4YeHue cidr BLIBOJII/IMoe 3Ha4YeHHue cidr abbrev ( cidr)

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

2001:4£8:3:ba::/64 2001:4f8:3:ba::/64 2001:4£8:3:ba::/64
2001:418:3:ba:2e0:81ff:fe22: 2001:418:3:ba:2e0:81ff:fe22: 2001:418:3:ba:2e0:81ff:fe22:d1f1
d1f1/128 d1£1/128

::ffff:1.2.3.0/120 ::ffff:1.2.3.0/120 :ffff:1.2.3/120

ffff:1.2.3.0/128 ::ffff:1.2.3.0/128 ffff:1.2.3.0/128

8.9.3. Paznmuma inet M cidr

Cy'I_T_IeCTBeHHBIM pa3nuyueM TUIIOB JAaHHBIX inet M cidr ABJISETCS TO, YTO inet INIPUHHUMAET 3HAYEHUS
C HEeHYJIEBBIMU ouTaMu CIIpaBa OT MACKH CeTH, a cidr — HeT. HaanMep, 3Ha4YeHUue 192.168.0.1/24
SIBJII€TCSI JOIIYCTUMBIM IJId THUIIA inet, HO He OJId cidr.

ITogcka3ka

Ecnu Bac He ycTpauBaeT BLIXOHOM ¢opMaT 3HAYEHUH inet UH cidr, HONPOOyHTe GYHKINU host,
text U abbrev.

8.9.4. macaddr

Tun macaddr mpenHa3HadeH OJid xpaHeHuss MAC-agpeca, IpUMEPOM KOTOPOT'O SIBIISIETCS aJlpeCc CETEBOM
nnatel Ethernet (xots MAC-agpeca IpUMEHSIOTCS U OJIs OPYTUX Henel). BBoguMble 3HaQUEHUS MOTYT
3amaBaThCA B CleAyomux popmarax:

'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 mpuMepEl OITpenessiioT OOUH U TOT XKe agpec. lllecTHaaaTepuyHbIe MTUGPHI OT a A0 £ MOTYT OBITH
U B HUXKHEM, U B BepxHeM peructpe. BeiBogsitcsi MAC-ampeca Bcerga B IepBoii popme.

Crarpapt [EEE 802-2001 cumtaeT kKaHOHMYeCKOU ¢popmor MAC-agpecoB BTOPYIO (C MHHyCaMH), a B
epBo¥ (C ABOETOUMSIMM) HpefnojiaraeT oOpaTHHIN MOPSIOOK OUT, OT CTApIIero K MaflieMy, TaK YTO
08-00-2b-01-02-03 = 10:00:D4:80:40:C0. B HacToslIee BpeMs 3TOMY COTIAlIEeHNUIO IPaKTUYEeCKU HUKTO
He cJIefiyeT, U YMeCTHO OHO OBIJIO TOJILKO IIJI YCTapeBIINX CETEBHIX IIPOTOKOJIOB (Takux Kak Token Ring).
PostgreSQL He MeHsSIET MOPSIOK OUT U BO BCeX IPUHUMAaEMEIX hopMaTax IopasyMeBaeTCs TPpagUuIlnoH-
HEIU nopsAazok LSB.

I[TocnegHMe ONATH BXOOHEIX (bOpMaTOB He OIIMCAHBl HU B KAKOM CTaHOApTe.

8.9.5. macaddrs8

Tun macaddrs8 xpaaut MAC-agpeca B ¢popmate EUI-64, mpuMeHSONINECs, HAIIpUMED, IS alllapaTHBIX
ampecos maT Ethernet (xors MAC-agpeca UCIIONB3YIOTCS U OJI OPYTUX Ilefiel). OTOT TUII MOXKET IIPU-
HSTh U 6-OaiiToBEIe, 1 8-0aliToBRIe agpeca MAC u coxpaHseT ux B 8 6aiitax. MAC-agpeca, 3agaHHEIE
B 6-OaiiToBOM (hopmMaTe, XpaHsaTcsa B ¢popMaTe 8 6aliT, a 4-bi u 5-HIi 6aiiT comepxkaT FF u FE, cooTBeT-
CTBEHHO. 3aMeTbTe, uTO mjis IPv6 ucnonb3lyercss momudunupoBaHHbill ¢opMmat EUI-64, B KoTOpoM 7-0H

144



Tunel JaHHBIX

OUT moiKeH OBITH yCTaHOBJIEH B 1 mocie npeobpa3oBanus u3 EUI-48. [ BLIIOTHEHUS 3TOT0 U3MEHe-
HUS IpenocTaBiseTcs QyHKINS macaddr8_set7bit. Boobie roBops, 9TOT THII IPUHUMAET JII00bIE CTPO-
KM, COCTOSIINE U3 I1ap IIeCTHAAIlaTEPUYHBIX IIH(}P (BEIPOBHEHHHIX O T'PaHUIlaM 0alT), KOTOPEIE MOTYT
COTJIaCOBAaHHO pa3OesiiThCa OOUHAKOBHIMU CHMBOJAMu ':', '-' unu '.'. lllecTHaOgmaTepUUHBIX U
IoJIKHO OBITH OO0 16 (8 GatiT), 6o 12 (6 GaiiT). Benyiue 1 3aMbIKalonme Ipodesbl UTHOPUPYIOTCS.
HuxXe moka3aHbl IPUMEPHI JOITYCTUMBIX BXOOHBIX CTPOK:

'08:00:2b:01:02:03:04:05"
'08-00-2b-01-02-03-04-05"
'08002b:0102030405"
'08002b-0102030405"
'0800.2b01.0203.0405"
'0800-2b01-0203-0405"
'08002b01:02030405"
'08002b0102030405"

Bo Bcex aTux mpuMepax 3afaéTcsa OOUH M TOT XKe aapec. I mudp ¢ a Mo £ TPUHUMAIOTCSI OYKBH U B
BEpXHEeM, U B HUXKHEM perucrtpe. BrIBox Bcerpga mpencTaBigeTCcsl B IEPBOM U3 ITOKa3aHHBIX HOPMAaTOB.
IMocnenHue 11eCTh BXOOHBIX (POPMATOB, TOKa3aHHBIX BHIIE, HE ABJIAIOTCA CTaHAAPTU3UPOBAaHHBIMU. YTO-
OBl Ipeobpa3oBaTh TpamgulUOHHBIN 48-0uTHb MAC-agpec B popmarte EUI-48 B MomguduIIMpoBaHHEBIM
dopmat EUI-64 pns BKIIOYEHUS B cOCTaB afpeca IPv6 B KauecTBe agpeca y3ia, UCTIOJIb3yiTe GYHKIMIO
macaddr8_set7bit:

SELECT macaddr8_set7bit ('08:00:2b:01:02:03");

macaddr8_set7bit

0a:00:2b:ff:fe:01:02:03
(1 row)

8.10. buTOoBbIEe CTPOKH

BuTOBBEIE CTPOKYU TIPEMACTABASIOT Cc000# mocmenoBaTenbHoCTH 3 1 u 0. X MOXKHO MCHONMb30BaTh OJIS
XpaHEHUS UK 0TOOpaxKeHus: 6UTOBEIX Macok. B SQL ecTs mBa GUTOBBLIX THIIA: bit (n) M bit varying(n),
T7ie n — MOJOXKUTEIIbHOE IIeJI0e YHCIIO.

[InvHa 3HaYEeHUS TUIA bit MONXKHA B TOUHOCTY PABHATHCS n; IIPHU IOIBITKE COXPAHUTD MaHHbIE IIINHHEE
WM KOpoYe MPOM30UAET omubKa. [laHHbIe TUIA bit varying MOTYT HMETh IePeMEeHHYIO OJIMHY, HO He
MTPEBBIIIAIONTYIO n; CTPOKM OOJIBINEH ATUHEL He OyAyT NPUHSATHL. 3aluch bit 63 yKa3aHus OJIUHBI PaBHO-
3HaYHa 3alMCHU bit (1), TOrda Kak bit varying 6e3 yKalaHUs OJIUHBI IOpa3yMeBaeT CTPOKY Heorpa-
HUYEHHOM [JINHEI.

IIpumMeuyaHnue

ITpu mOWBITKE IPUBECTU 3HAYEHUE OUTOBOM CTPOKU K THUILY bit (n), OHO OymeT yCedeHO UIIU [O-
TOJITHEHO HYJISIMU CIpaBa A0 OJIMHBLI POBHO n OUT, omubKU npu 3ToM He Oymet. [TomoO6HBIM oOpa-
30M, eCJIM SIBHO IIPUBECTU 3Ha4YeHUE OUTOBOM CTPOKHU K TUNY bit varying (n), oHa OymeT ycedeHa
CIIpaBa, ecjiy e€ [OJIMHAa IIpeBhIIIaeT n OUT.

CuHTaAKCUC KOHCTAHT OUTOBHLIX CTPOK omucaH B [logpa3merne 4.1.2.5, a Bce HOCTynHbLIE OUTOBLIE OIlepa-
TOPHI U QYHKIIUU NepeuunciieHtl B Pa3gere 9.6.

IIpumep 8.3. Ucnosib30BaHUE OUTOBBIX CTPOK

CREATE TABLE test (a BIT(3), b BIT VARYING(S));
INSERT INTO test VALUES (B'101', B'00'");
INSERT INTO test VALUES (B'10', B'101'");
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OIMBKA: nminuHa OUTOBOHM CTPOKH (2) HEe COOTBETCTByeT Tuly bit (3)

INSERT INTO test VALUES (B'10'::bit(3), B'101');
SELECT * FROM test;

a \ b
_____ +_____

101 | 00

100 101

[nst xpaHeHUst GUTOBOM CTPOKU MCIOMb3yeTcs Mo 1 6aiTy mis KaXKAOoW TPynmel u3d 8 OUT, III0C 5 umn
8 6aliT MOTOTHUTETLHO B 3aBUCUMOCTH OT OJIMHBEI CTPOKHU (HO OJIMHHBIE CTPOKU MOTYT OBITH CXKATHI UITU
BEIHECEHEI OTHeJIbHO, KaK onucaHo B Pasnerne 8.3 MpUMEHUTENIBHO K CUMBOJIBHEIM CTPOKaM).

8.11. Tunbl, NnpeaHa3Ha4YeHHble AJI1 TeKCTOBOro NnoMcka

PostgreSQL mpepmocTaBisieT ABa TUIla ODAHHBIX [/ IIOOOEPKKHU ITOTHOTEKCTOBOTO ITOMCKA. TeKCTOBHIM
IIOMCKOM Ha3bIBAETCH ONepalus aHanu3a Habopa 0OKyMeHmMoe C TEKCTOM Ha eCTeCTBeHHOM SI3HIKE, B pe-
3yJIbTaTe KOTOPOM HaXOASITCS (hparMeHThl, HanboJjiee COOTBETCTBYIOIIHUE 3anpocy. Tuml tsvector mpef-
CTaBJIsI€T OOKYMEHT B BH€E, OIITUMHU3UPOBAHHOM [OJId TEKCTOBOI'O IIOMCKA, a tsquery IIPeaCcTaBId€eT 3a-
POC TEeKCTOBOT'O MOMCKa B momgoOHoM Bume. bomee mogpoOHO 9TO omuckiBaeTcs B ['1aBe 12, a BCe CBsI-
3aHHBIe (QYHKIINU U OepaTOpHl epedncsieHsl B Pazoene 9.13.

8.11.1. tsvector

3HaYeHWEe THUIA tsvector COOEPZKUT OTCOPTUPOBAHHLIN CIIMCOK HEIIOBTOPSIOUINXCS /€KCeM, T. €. CIOB,
HOPMA/IU308dHHbIX TaK, YTO BCe CIIOBOMOPMEI CBOISITCS K OOHOI (mogpoOHee 3TO omucaHo B I'maBe 12).
COpTHpOBKa " UCKIIIOYEeHNE ITIOBTOPAIIIUXCS CJIOB IIPOMU3BOIUTCA aBTOMaTUY€CKHU IIPHU BBOJE 3HAYEHU,
KakK II0Ka3aHO 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'

151 mpeOcTaBiIeHUSA B BUOE JIeKCeM HmpoOesioB MIIM 3HAKOB IIPENUHAHUS WX HYXKHO 3aK/IIOYUTh B allo-
CTPO®BHI:

SELECT $Sthe lexeme ' ' contains spaces$$::tsvector;
tsvector

! ' 'contains' 'lexeme' 'spaces' 'the'

(B maHHOM U CJIEeOyIOWINX TIPUMEpPax MbI UCIOIb3YEM CTPOKY B AOJJIapax, 4TOOB He myOGIMpoBaTh BCE
amocTpodbl B TAKUX CTPOKax.) ITpu 3TOM BKIIOYAEeMBIH anmocTpod umm o6paTHYIO KOCYIO YepPTy HYXKHO
mpony6IupoOBaTh:

SELECT $Sthe lexeme 'Joe''s' contains a quote$$::tsvector;
tsvector

'Joe''s' 'a' 'contains' 'lexeme' 'quote' 'the'
Takxke OJId JIEKCeM MOZKHO YKa3aThb UX IEeJIOYUCIJIEHHBIE 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
IMo3umus oGEYHO YKa3hIBAaeT IIOI0KEHHEe MCXOIHOI0 CJIOBa B MOKyMeHTe. MHdopMalus o0 pacmosioxke-
HHHK CJIOB 3aTe€M MOZKEeT HCIIOJIb30BaThCA OJIA OUEHKU 61u3ocmu. HOBI/IHI/IH MOXKeT 3aaBaThbCs YU CJIOM
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oT 1 mo 16383; GosbIre 3HAYEHUS IPOCTO 3aMeHsI0TCs Ha 16383. Eciu Oyist omHOM JIeKCeMBl OBazKIobl
yYKa3bIBAeTCSI OMHO IMIOJI0OXKEHHEe, TaKoe ITOBTOpPeHue 0TOPaCckIBaeTCH.

Jlekcemawm, Oiis KOTOPBHIX 3aaHbl IIO3HUIINH, TaK2XKe MOZ2KHO Ha3HA4YUTh 8€ecC, Bblpa}KeHHbII;'I 6YKBaMI/I A, B,
c unu D. Bec D II0OpPa3yMeBa€eTCs 110 YMOJIYAaHUIO U IIO3TOMY OH HE€ IIOKA3bIBAETCs IIPU BEIBOOE:

SELECT 'a:1A fat:2B,4C cat:5D'::tsvector;
tsvector

'a':1A 'cat':5 '"fat':2B, 4C

Beca 0OBIYHO TPUMEHSIOTCS OJISI OTPAaXKEeHUSI CTPYKTYPH MOKyMEHTAa, HallpuMeD /s IPUOaHus 0Co0060To
3HAYEHMs CJIOBAM B 3arojIOBKe II0 CPAaBHEHHIO CO CIOBaMM B OOBIYHOM TeKcTe. Ha3HadyeHHBIM BecaM
MOZKHO COIIOCTAaBUTh YHCJIOBBIE IIPUOPUTETH B (GYHKIUMSIX PAHKHUPOBAHUSA PE3YIbTATOB.

BaxkHO0 MOHMMATD, UTO THII t svector caM I10 cebe He BBHITIOIHSAET HOPMaIn3alluio CJIOB; ITPeAIIoaraeTcs,
YTO B COXpPaHsIeMOM 3HAYEHUH CJIOBA y2Ke HOPMaJIM30BaHBI IIPUI0XKeHneM. Hampumep:

SELECT 'The Fat Rats'::tsvector;
tsvector

'Fat' 'Rats' 'The'

It GONBITMHCTBA AHTJIOSA3bIYHBIX IIPUIOKEHUH TPUBEIEHHEIE BHIIIE CI0BA OYOYT CYUTATHLCS HEHOPMa-
JIN30BaHHBIMHU, HO OJIS t svector 3TO He BaXKHO. [I03TOMY UCXOOHBIN MOKYMEHT 0OBIYHO ciiegyeT o6pabo-
TaTh QyHKIUEH to_tsvector, HOPMaIU3YIOIIe# CjI0Ba OIS TOUCKa:

SELECT to_tsvector('english', 'The Fat Rats');
to_tsvector

'fat':2 'rat':3

U sTo mogpobHee omnucaHo B ['11aBe 12.

8.11.2. tsquery

3HaUeHue tsquery COMEPKUT UCKOMEIE JIEKCEMEBI, OObeIuHsIEMBIE JIOTUYECKUMHU onepaTopamu s (M), |
(UJIN) u ! (HE), a TakXe omepaTopoM moucka ¢pas <-> (ITPEINIIECTBYET). TakXke OoIIyCKaeTCs BapHu-
amusa omnepartopa [TIPENIIIECTBYET Buma <N>, roge N — IleJIOUYMCJIeHHass KOHCTaHTa, 3afalomnias pacCTos-
HUe MeXOy OBYMs MCKOMBIMU JIeKCeMaMU. 3alliCh ollepaTopa <—> paBHO3Ha4Ha <1>.

[T TPYIIIMPOBKY OIIEPATOPOB MOTYT MCIIOJIE30BAThCSA CKOOKH. Be3 CKOGOK 3TH omlepaTophl UMEIOT pas-
HBIE TIPUOPUTETHI, B Topsanke yorBauus: | (HE), <-> (ITPEOIIECTBYET), « (1) u | (UJIN).

HeckonbpKO IpUMEpPOB:

SELECT 'fat & rat'::tsquery;
tsquery

SELECT 'fat & (rat | cat)'::tsquery;
tsquery
'fat' & ( 'rat' | 'cat' )

SELECT 'fat & rat & ! cat'::tsquery;
tsquery

'fat' & 'rat' & !'cat'

JlekceMaM B tsquery MOXKHO AOTIOJITHUTETBHO COMIOCTAaBUTh OYKBHI BECOB, TIPU 3TOM OHU OYOYT COOTBET-
CTBOBATh TOJIBKO TE€M JIEKCEMAaM B t svector, KOTOPBEIE UMEIOT KaKOU-TH00 U3 3TUX BECOB:
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SELECT 'fat:ab & cat'::tsquery;
tsquery

Kpome Toro, B TIeKceMax t squery MOZKHO HCIIOIb30BAaTh 3HAK * OJIS ITOHMCKA M0 MPedUKCY:

SELECT 'super:*'::tsquery;
tsquery

'super':*

DTOT 3aIIpoc HaAWOET BCE CIIOBA B tsvector, HAUYNHAIOIINECS C IPUCTABKU «SUPET>.

AnocTpodr! B leKCeMax 3TOr0 THITa MOXKHO HMCIIOIL30BaTh TaK JKe, KaK U B JIeKCeMax B tsvector; M TaK
XKe, KaK 4 OJId TUuIla tsvector, HeOﬁXOHI/IMaH HOPpMaJIn3allvs CJIOBA OOJIZKHA BHEIIIOJIHATHECA 00 IIPUBEIEHUA
3HAYEHUs K TUIY tsquery. [IJIT TAaKOM HOPMalU3alU¥ yIOOHO UCIIOIH30BaTh PYHKIIUIO to_tsquery:

SELECT to_tsquery('Fat:ab & Cats');
to_tsquery

3aMeThTe, 4TO QYHKIUS to_tsquery OymeT oOpabaTeiBaTh IPe@UKCH ITOJ0OHO IPYTHUM CII0BaM, IIO3TOMY
clenyoolee CpaBHeHHe BO3BpalllaeT true:

SELECT to_tsvector( 'postgraduate' ) (@@ to_tsquery( 'postgres:*' );
?column?

TaK KakK postgres npe06pa3yeTCﬂ CTeMMEepPOM B postgr:

SELECT to_tsvector( 'postgraduate' ), to_tsquery( 'postgres:*' );
to_tsvector | to_tsquery

_______________ e
'postgradu':1 | 'postgr':*

¥ 9Ta IMIPUCTaBKa HaXOOUTCS B IIpeoOpa30BaHHOM GopMe CJIoBa postgraduate.

8.12. Tun UUID

Tun paHHBIX uuid COXpaHSET YHUBepCallbHble YHUKalbHble upaeHTudukKatophl (Universally Unique
Identifiers, UUID), onpenenénnsie B RFC 4122, ISO/IEC 9834-8:2005 u cBsi3aHHHIX cTaHOapTax. (B Heko-
TOPBIX cucTeMax 3TO Has3eiBaeTcss GUID, rio6anmbHEIM YHUKATBHBIM UOEHTU(PUKATOPOM.) DTOT UOEHTHU-
¢ukaTop npencrasnseT coboi 128-6uTHOe 3HAYEHNE, TeHEePUPYEeMOe CIIeIiaIbHbIM aJIrOPUTMOM, IpPaK-
TUYECKHU TapaHTHUPYIOIIUM, YTO 3THM XK€ aJITOPUTMOM OHO He OymeT IIOoJIydeHO OOJbIlle HUTIE B MHpeE.
TakuM 00pa3oM, 3T UOeHTU(PHUKATOPHI OyOyT YHUKAIbHEIMU U B PacIpeneéHHBIX CHCTEeMaX, a He TOJIb-
KO B eIMHCTBEHHOI 0a3e MaHHBIX, KaK 3HAYEeHUs TeHepaTOPOB MOCIeO0BaTEIbHOCTEH.

UUID 3anucwIBaeTCcA B BUIE ITOCNIENOBAaTEIbHOCTH IIIeCTHAAIIaTEPUYHEIX TM(P B HUXKHEM PETUCTPE, Pas-
IeJIEHHBIX 3HaKaMU MUHYCa Ha HECKOJIBKO I'PYIII, B TAKOM IOpSANKe: Trpymnna u3 8 nudp, 3a Hel Tpu rpyI-
el U3 4 nudp 1, HaKoHeIl, rpynna u3 12 uudp, 94To B cyMMe cocTaBnsgeT 32 nudpwl 1 npencrasuseT 128
out. I[Ipumep UUID B 3TOM CTaHOAapTHOM BUIE:

aleebc99-9c0b-4ef8-bb6d-6bb9%bd380all

PostgreSQL Takke MpUHMUMAaET albTePHATUBHLIE BAPUAHTH: IU(PHI B BEPXHEM PETUCTPE, CTaHOAPTHYIO
3amnuch, 3aKJII0YEHHYIO B GUTYPHBIE CKOOKM, 3amTich 6€3 MUHYCOB UJIM C MUHYCaMU, Pa3fesionuMu JIo-
Oble TpynIILl U3 YeThHpeX nudp. Hanpumep:

AOEEBC99-9C0B-4EF8-BB6D-6BB9BD380A11
{a0eebc99-9c0b-4ef8-bb6d-6bb9%bd380all}
aleebc999c0bdef8bbb6debb9bd380all
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alee-bc99-9c0b-4ef8-bb6d-6bb9-bd38-0all
{a0eebc99-9c0b4ef8-bb6d6bb9-bd380all}

BriBomuTCst 3HaYeHNe 3TOr0 THIIa BCeryia B CTaHIapTHOM BHIE.

B PostgreSQL BcTpoeHH QyHKIMM XpaHeHUs U cpaBHeHUS ugeHTudukatopoB UUID, HO HET BHYTPEHHEH
¢dyukuum reaepupoBanus UUID, moToMy 9TO He CyIIeCTBYeT KaKOI'0-TO €AMHCTBEHHOI'O aJIrOPUTMa, IToA-
XOOsIIero ans Bcex npunoxenui. CregepupoBaTth UUID MOXKHO C IIOMOIIBIO AOIIOJTHUTEILHOTO MOLYJIS
uuid-ossp, B KOTOPOM peasyin30BaHbl HECKOJIBKO CTaHAapPTHHIX aJIfOPUTMOB, @ MOXKHO BOCIIOJIb30BaThCS
MOAyJeM pgcrypto, roe Toxke ecTh QyHKINS reHepupoBadus ciaydarHeix UUID. KpoMme Toro, MOXKHO che-
JIaTh 3TO B KJIMEHTCKOM ITPUIIOKEHUY UJIH B OPYyroi 6ubImoTeKe, MOAKITIIOYEHHOW HA CTOPOHE CepBepa.

8.13. Tun XML

Tun xml OpegHa3HaveH Oy XxpaHeHuss XML-gaHHBIX. Ero MperMyIecTBO 0 CPaBHEHUIO C OOBLIYHEIM TH-
IIOM text B TOM, YTO OH IIPOBEPsSieT BBOOUMEIE 3HAUYEHHUS Ha AOIIyCTUMOCTH IO IIpaBuilaM XML u gmns
paboThHl ¢ HUM ecTh TuIoOe3omacHbie GpyHKIMH; cM. Pasmen 9.14. 11 UCIIOIb30BaHUs 3TOr0 THUIIA IHC-
TPUOYTHUB [ONXKEH ObITH CKOMIIMJIMPOBAH B KOHPUTYpAIIUU configure —-with-1libxml.

Tuno xml MOXKeT COXPAaHATH IIPABUJIBHO OCI)OpMJ'IeHHLIe «OOKYMEHTEI», B COOTBETCTBHU CO CTAaHOAPTOM
XML, a Tak¥ke pparMeHTH «COTEPKUMOTO», OTpeAensieMble KaK MeHee OTPaHuYeHHbBIe «Y3/1bl 0OKYMeH-
ma» B Mmogenu gauHbx XQuery u XPath. [Ipyrumu ciioBaMu, 3TO 03Ha4YaeT, YTO BO PparMeHTax COOepKu-
MOTO MOXKET OLITh HECKOJIBKO 3JIEMEHTOB BEPXHEIr 0 YPOBHA UJIM TEKCTOBEBIX Y3JIOB. fABnseTcs nu HEKOTO-
poe 3HaueHue THUIla xml IIOJIHBIM JOKYMEHTOM HIIN (bpal"MeHTOM COOEepP2KUMOTIO, IIO3BOJIAET OIIPpenelIuThb
BBIPAXKEHUEe xml-3gaveHue 1S DOCUMENT.

HNudopmalinio 0 COBMECTUMOCTH U OTPAaHUYEHHUSIX TUIlA MJaHHBIX xml MOXKHO HaWTu B Pa3memne D.3.

8.13.1. CozpaHue XML-3HauyeHuH

YToOBI TONYYUTH 3HAUEHHUE TUNA xm] U3 TEKCTOBOU CTPOKU, UCIIOIb3yUTE PYHKIIUIO xmlparse:
XMLPARSE ( { DOCUMENT | CONTENT } value)
[Tpumepsr:

XMLPARSE (DOCUMENT '<?xml version="1.0"?><book><title>Manual</title><chapter>...</
chapter></book>")
XMLPARSE (CONTENT 'abc<foo>bar</foo><bar>foo</bar>")

XoTs B cranmapTe SQL ommrcaH TOMBLKO OMH CI10co0 mpeoOpa30BaHUsI TEKCTOBLIX CTPOK B XML-3HaueHUs,
cunemnudruyeckud cuntakcuc PostgreSQL:

xml '<foo>bar</foo>'
'<foo>bar</foo>"::xml

TOXKe ONOIIyCTUM.

Tun xml He IPoOBepPsSeT BBoOuMEIe 3HaueHusA 1o cxeMe DTD (Document Type Declaration, O0bsBnEHUS
TUIIa JOKyYMEHTAa), JaXke eClId B HUX IPUCYTCTBYIOT cchika Ha DTD. B HacTosiee Bpems B PostgreSQL
Tak’kKe HeT BCTPOEHHOU NMOAEePKKU OPYTUX pa3HOBUAHOCTEeN cxeM, HanpuMmep XML Schema.

O6paTHa${ ommepanud, IIOJIydeHHue TEKCTOBOU CTPOKHU H3 xml, BBIIIOJIHAETCSI C IIOMOIIIBIO (bYHKLII/II/I
xmlserialize:

XMLSERIALIZE ( { DOCUMENT | CONTENT } sHavenwme AS THIO )

3mech OONYCTUMEIN Tun — character, character varying WU text (MU UX IICEBOOHUMEI). Y1 B JaHHOM
cinyuyae craugapT SQL mpemycMaTpuBaeT TOJIBKO OOUH CIIOCO0 ImpeoOpa30BaHUS xml B THUI TEKCTOBBIX
CTPOK, HO PostgreSQL 1mmo3BoJIsIeT MPOCTO IIPUBECTH 3HAUYEHHNE K HY:KHOMY THUITY.

IIpu mpeob6pa30BaHUM TEKCTOBOM CTPOKM B TUMI xml WUIM HAoO0poT 06e3 HCIIOJIb30BaHUSA (GYHKIIUN
XMLPARSE M XMLSERIALIZE, BEIOOP pexkuMa DOCUMENT MM CONTENT OIpemesseTcs IIapaMeTpoM KOHGU-
rypaumm ceanca «XML option», yCTaHOBUTH KOTOPEIM MOXKHO CJIEAVIOIIEN CTaHZAPTHON KOMaHOOM:
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SET XML OPTION { DOCUMENT | CONTENT };
UM TakKou KoMaHIou B oyxe PostgreSQL:
SET xmloption TO { DOCUMENT | CONTENT };

ITo yMom4aHH1IO 9TOT ITapaMeTp UMeeT 3HaueHHe CONTENT, TakK 4YTO AOIIyCcKaioTcs Bce popMel XML-maH-
HBIX.

8.13.2. O6paboTka KOAUPOBKHM

Ecnu Ha cTOpoHE cepBepa U KinrueHTa ¥ B XML-maHHBIX MCIONB3YIOTCSA Pa3HBEle KOOUPOBKM CHUMBOJIOB, C
9TUM MOTYT BO3HHKATh mpobnemel. Korma 3ampock TepearTcs Ha CEPBEP, a UX Pe3yIbTaThl BO3BpAlIla-
IOTCSI KJIMEHTY B 0OBIYHOM TEKCTOBOM pexkuMe, PostgreSQL nmpeobpa3yeT Bce epeaBaeMble TEKCTOBHIE
OaHHBIe B KOOMPOBKY IJIS COOTBETCTBYIOLIEN CTOPOHEL; cM. Pa3men 23.3. B ToM 4ucie 3TO IPOUCXOOUT
¥ CO CTPOKOBBIMHM IIpeAcTaBIeHusIMU XML-TaHHBIX, TOOOOHBIMH TEM, YTO ITOKA3aHbI B IPEIBIAYIINUX IIPH-
Mepax. OGBIYHO 3TO O3HAYAEeT, YTO OOBSIBIEHUS KOOUPOBKHU, comepzxKalruecs B XML-maHHBEIX, MOTYT HeE
COOTBETCTBOBATh HEHUCTBUTEIILHOCTH, KOT{Ia TEKCTOBAsI CTPOKA IIpeoOpa3yeTcs U3 OJHOM KOJUPOBKU B
OPYTYIO IIPH Ilepefade ODaHHBIX MeXAy KJIMEHTOM U CepPBEePOM, TaK KakK IOJoOHbIe BKIIOYEHHLIE B JaH-
HBIe 00BSBIEHUS He OyOyT M3MEHEHBl aBTOMATHUYeCKH. [IJI pelreHus: 3TOU mpo0ieMbl 0ObSIBIEHUS KO-
OUPOBKH, CcomepzxKalluecCd B TEKCTOBEIX CTPOKaX, BBOOUMEIX B THUIIL xml, IIPOCTO uUZ2Hopupyromcs u Ipen-
nonaraetcs, 4To XML-cogepKUMoe IIpencTaBIeHO B TEKyIleld KOOUPOBKe cepBepa. Kak ciencreue, Ons
TPaBUIBLHOM 06PaboTKY TaKuX CTPOK ¢ XML-maHHBIMU KJIMEHT IOJIJKEH IepefiaBaTh UX B CBOEM TeKyllei
KomupoBke. [[71g cepBepa He BaXXHO, OyAET JIM KJIUEHT [JIs 3TOr0 IIpeobpa30BLIBaTh JOKYMEHTHL B CBOIO
KOIVPOBKY, MJIM U3MEHUT €€, NIpeXkIe ueM IepefaBaTh eMy maHHble. [Ipu BEIBOOE 3HAUEHUS TUMA xml
He comepxXaT 00bSIBIEHNUS KOOUPOBKY, a KJIMEHT OOJIXKEH IIpeArojaraTth, YTO BCe JaHHBIE ITOCTYIAIOT B
€ro TeKylIleu KOOUPOBKeE.

Ecnu mapaMeTphl 3alrpoca IepenainTcs Ha CepBep W OH BO3BpAIllaeT Pe3yabTaThl KIUEHTY B IBOMYHOM
pexuMe, KOOUPOBKAa CHMBOJIOB He ITpeo0pa3yeTcs, TAK YTO BO3HUKAET Opyras CUTyalus. B aToM ciydae
00bsBII€EHHE KOOUPOBKH B XML IpuHMMaeTCs BO BHUMaHKE, a eCJIM ero HeT, TO HMPeaIoaraeTcs, 4To
maHHble 3aKoaupoBaHbl B UTF-8 (3T0 COOTBETCTBYET cTaHOapTy XML; 3ameThTe, uTo PostgreSQL He mop-
mepxkuBaeT UTF-16). [Ipu BEIBOoOe B maHHBIE OymeT moOaBlIeHO OOBbSIBIEHWE KOOWPOBKU, BEIOPAHHON Ha
cTopoHe KnueHTa (Ho eciu 3To UTF-8, 06bsiBIeHue OyOeT OmMyIIeHo).

Camo co6oit, XML-gaunbie B PostgreSQL 6ynyT o6pabaTreiBaThCs ropa3no 3¢ dekTuBHee, Korga 1 B XML-
OaHHBIX, U Ha CTOPOHE KJIMEHTa, U Ha CTOPOHE CepBepa MCIIOJIb3yeTCs OfHa KOOUPOBKa. Tak KaK BHYT-
pu XML-mauueie npeactasnsiorcs B UTF-8, onTuManbHBIM BapuaHT, KOTa Ha CEPBEpPe TaKxKe BhIOpaHa
kogupoBka UTF-8.

BHHUMaHue

HexkoTtoprie XML-pyHKIIMH CITOCOOHBI paboTaTh UCKITIOUUTEIFHO C ASCII-qaHHBIMY, €CJTH KOOUPOB-
Ka cepBepa He UTF-8. B wuacTHOCTH, 9TO U3BeCTHas 0COOEHHOCTh QYHKIMM xmltable () U xpath ().

8.13.3. ObpaweHme K XML-3Ha4YeHuaMm

Tun xml oTIM4aeTcsa OT OPYIrUX TeM, UYTO IS HEero He OIIpeflefieHbl HUKaKue OllepaTOphl CPaBHEHU, TaK
KaK 4YETKO OIIpPeNesIEHHOTO U YHUBEPCAJIbHOIO aJirOpuTMa cpaBHeHUsI XML-maHHBIX He cyliecTByeT. Of-
HO U3 CJIEACTBUM 3TOr0 — HEeNb3sI OTPUILTPOBATh CTPOKM TAaOIUITL, CPABHUB CTOI0EI] xml C UCKOMBIM
3HaueHueM. [ToaTomy o6buHO XML-3HaUYEHUS OOJIKHEL IOTIOJIHSITHCS OTAEIbHBIM KJTIOYEBEIM ITI0JIEM, Ha-
npumep ID. MoxkHO Takke cpaBHUBaTh XML-3HaueHUs, IpeoOpa30BaB UX CHaudaja B TEKCTOBBLIE CTPOKH,
HO 3aMeThTe, YTO C yu4€ToM cuenuduku XML-TaHHEIX 3TOT MeTO[ IPaKTU4YeCKU OeCIIoJIe3€eH.

H3-3a OTCYTCTBUS OIEPAaTOPOB CPAaBHEHMUS [JIsI THIIA xml, OJIS CTOJIOIIA 3TOT0 TUIIA TaKKe Hejlb3s CO30aTh
uHpgekc. [ToaToMmy, Korga TpebyeTcst OBICTPHIM mOMCK B XML maHHBIX, 000MTH 3TO OrpaHHYEeHNe MOXKHO,
MIpUBENsI MaHHBIE K THUILy TEKCTOBOM CTPOKU U IIPOMHOEKCHUPOBAB 3TH CTPOKH, MO0 MPOUHOEKCHUPOBAB
BrIpaxkeHue XPath. KoHeuHO caM 3ampoc mpu 3TOM CJiefyeT M3MEHUTh, YTOOBI ITIOMCK BBITIOIHSJICS IO
UHOEKCUPOBAHHOMY BHIPazKeHUIO.
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g yckopeHus noucka B XML-maHHBIX TaKKe MOXKHO MCIIOIb30BaTh PYHKIMU ITIOTHOTEKCTOBOTO ITIOKCKa
B PostgreSQL. OpHako 3T0 TpebyeT ompenesIEHHON ITOATOTOBKH JaHHBIX, 4TO OUCTpuOyTuB PostgreSQL
TI0Ka He MoAmep>KUBaerT.

8.14. Tunbl JSON

Tumnwr JSON npenHa3HaueHH ais XxpaHeHus maHHBIX JSON (JavaScript Object Notation, 3anuces o6bpekTa
JavaScript) cornmacHo ctangapty RFC 7159. Takue JaHHBIE MOKHO XPaHUTD U B TUIIE text, HO TUIH JSON
JIy4Ille TeM, YTO IIPOBEPSIOT, COOTBETCTBYET JI BBoguMoe 3HadeHue ¢popmaty JSON. [Ins paboTsl ¢ HUMU
€CTh TaKXke HEeCKOJIbKO CIleITialIbHEIX GYHKIUHN U ollepaTopoB; cM. Pa3gen 9.15.

CymiecTBYIOT OBa Tuma gaHHBIX JSON: json ¥ jsonb. OHM NPUHUMAIOT Ha BXOJ NOYMU OONHAKOBHIE Ha-
OOpHI 3HAYEHUIH, a OTJIMYAIOTCS TJIaBHBIM 00Pa30M C TOUKM 3peHua 3PHEeKTHUBHOCTH. THI json COXPaHS-
eT TOYHYIO KOITHI0 BBEIEHHOTO TEKCTa, KOTOPYIO GYHKIMKU 00paboTKU MOIXKHBEI pa3dupaTh 3aHOBO IIPHU
KaXXIOM BBIITOJTHEHUH 3aIpoca, TOrfa KakK JaHHBIe jsonb COXPaAHSIOTCS B Pa300paHHOM OBOMYHOM (op-
MaTe, YTO HECKOJIbKO 3aMe[JisgeT BBOM M3-3a IIpeoOpa30BaHUs, HO 3HAUUTEJIBHO YCKOpseT 00paboTKy,
He TpebOyss MHOTOKpPaTHOTO pa3bopa TekcTa. KpoMe Toro, jsonb mmogmepKuBaeT UHAEKCAIINIO, YTO TOXKE
MOKeT OLITH OYEeHb IOJIe3HO.

Tak Kak Tul json COXpPaHsAEeT TOYHYIO KOIIUIO BBeHéHHOFO TEKCTa, OH COXPaHdAeT CEMaHTHU4YEeCKH He3Ha-
yarmue npoOesIbl MeXay 3J1eMeHTaMM, a Takzke nopsaaok kKiodyed B JSON-o6bektax. M ecniu JSON-06B-
€KT BHYTPH COOEPZKUT IMOBTOPAOIIMECS KIJIIOYH, 3TOT THUII COXPAHUT BCE IIAapPHI KJ'[IO‘I/3Ha‘-IeHI/Ie. (qDYHK-
1uu 06paboTKu OYOyT CUUTATh AEeNCTBUTEJILHOM IOCJIeHIO0 Mapy.) TUIT jsonb, HAITPOTUB, HE COXPaHSIET
npo6erbl, TOPSOOK KIIoUel U 3HaUeHUs C OyOmupyIoIuMUCs KnodyaMu. ECcIu BO BXOOHBIX JaHHBIX OKa-
3BIBAQIOTCA OYyOJIMPYIOUIMECS KIII0YM, COXPaHAETCS TOIbKO MoCiefHee 3HaYeHNe.

5151 GONBIIMHCTBA NPUJIOKEHUN NPEANOoUYTUTENIbHEee XpaHUTh maHHble JSON B TuUIle jsonb (eciu HeET
0COOBIX MPOTHUBOIIOKA3aHUM, HallpuMeP BaKHEI IIPEXKHME MPETI0IOKEHNUS O TOPSAOKE KIl04Ye 00 bEKTOB).

PostgreSQL mo3BosisieT UCHOIb30BaTh TOJIBKO OOHY KOOUPOBKY CHMBOJIOB B 0a3e JaHHEIX, I03TOMY HAaH-
Hele JSON He OyOyT IIOJTHOCTHIO COOTBETCTBOBATH CHEIU(UKAIIWY, €CNTM KOOWPOBKA 0a3bl JaHHEIX HE
UTF-8. IIpu aToM Henb3s 6yOeT BCTaBUTh CUMBOJIEI, HEIIPEICTAaBUMbIE B KOOUPOBKE CEPBEPA, ¥ HA000POT,
OOIIYCTUMBIMHU OYIYT CUMBOJIBI, IIPECTABUMEIE B KOOUPOBKE cepBepa, HO He B UTF-8.

RFC 7159 pa3spemaetr BkIo4yaTh B cTpoku JSON cmemmnocnenoBaTebHOCTH Unicode B Bume \uxxxX. B
¢yHK1IMIO BBOZA [OJIA THUIA json 9TH CIIEIOCJIef0BaTEIbHOCTH OONYyCKAalOTCSA BHE 3aBUCUMOCTH OT KOIU-
PoBKY 0a3bl MAaHHEIX, U IPOBEPSIETCS TOJNLKO IIPAaBUJIBHOCTh MX CMHTAKCHCA (3a \u HOJIXKHEI CJIeOBaTh
YyeThIpe IIecTHaAIaTepuyYHLIX Mudpe). OmHako GYHKIIWS BBOMA IJIsI THUMNA jsonb 00jiee cTporasi: oHa He
IomyckaeT cruenmnocienoBatenbHoCcTH Unicode gmnst He ASCII-cuMBOJI0B (CUMBOJIOB ITOCHIE U+007F), €ClIu
KogupoBKa 0a3wl maHHBIX He UTF8. Tun jsonb TakXke He MpuHMMaeT \u0000 (TakK KakK 9TO 3Ha4YeHUe He
MOZKeT OBITh IIPEeNCTaBJIeHO B TUlle text PostgreSQL) u TpebyeT, uTOOH cypporatHeie mapkl Unicode
HUCIIOIb30BaJIUCh 01 IPEeACTaBIeHUS CUMBOJIOB BHE OCHOBHOW MHOT0OS3BIKOBOU ITocKocTu (BMP) npa-
BunbHO. KoppekTHEIe criennocienoBaTebHoCcTy Unicode mpeobpas3yioTcs [jisi XpaHEeHUsI B COOTBETCTBY-
o cuMmBosI ASCII unu UTF8 (310 mompa3syMeBaeT CBOpadUBaHMe CYPPOTATHBIX IIap B OOMH CUMBOJI).

IIpuMmeyanue

Muorue u3 ¢pyHkiui o6padoTtku JSON, omucanHble B Pasmene 9.15, mpeo6pas3yioT CIIEInociIeno-
BaTesbHOCTH Unicode B 0OBIYHBIE CHMBOJIBI, II0O3TOMY MOTYT BhIOaBaTh MOOOOHEIE OIMMOKM, HaxKe
€CJI¥ UM Ha BXO[I IIOCTYHaeT THII json, @ HEe jsonb. To, 4TO GYHKIMS BBOIA B THUII json HE IPOU3-
BOOUT 3THUX IIPOBEPOK, MOXKHO CYHUTATh UCTOPUYECKHM apTe(dakKTOM, XOTS 3TO U II03BOJISIET IIPO-
CTO COXpaHATh (HO He oOpabaTeiBaTh) B JSON cmenkonbl Unicode B 6a3e maHHEIX C KOOTHUPOBKOM HE
UTF8. Boob1re ke, 110 BO3MOXKHOCTHU ciienyeT u3berats cmelnenus crenkonoB Unicode B JSON ¢
KOOUPOBKOI 6a3oi manuberx He UTFS.

ITpu mpeobGpa3oBaHuKM BBOOUMOIo TekKcTa JSON B THN jsonb, IPMMHUTHBHBIE THUIBI, onucaHHbele B RFC
7159, o cyTu otobpaxkarmTcs B coOcTBeHHBIe TUIH PostgreSQL Kak moka3aHo B Tabnuie 8.23. Takum
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006paz3oM, K COOepKUMOMY THUIIA jsonb MPEIbIBISIOTCS HEKOTOPHIE MOIIOTHUTENbHBIE TPeOOBaHUS, TIPO-
OVUKTOBaHHLIE OTPaHNYEHUSIMHU IIPEeCTaBIeHNs HUKeJleXKalllero TUIla JaHHbIX, KOTOPEIe He paclpocTpa-
HSIOTCS HU Ha TUN json, HU Ha popmaTr JSON BooOiie. B 4acTHOCTH, TUI jsonb He IPUHUMAET YUCIIA,
BBIXOOSIINE 3a OUAla30H THla OaHHBIX PostgreSQL numeric, TOrga Kak C json TAKOTO OTpaHUYEHUSA
HeT. Takue orpaHUYeHUs], HaK/laObplBaeMble peanu3anuel, gonyckawrtcsa cornacHo RFC 7159. Oprako
Ha IIpakKTuKe TaKue Npo6iieMbl 60Jiee BEPOSTHH B IPYTHUX peaanu3alnuax, Tak KaK 0OBIYHO IPUMUTUBHEIN
Tun JSON number MpPEeOCTaBIsSEeTCS B BHUOE YHCJIA C MIaBalolled TOYKOM ABouHOUM TodHOocTH IEEE 754
(uto RFC 7159 siBHO mpu3HAET u momyckaet). [Ipu ucmonb3oBanuu JSON B KauecTBe ¢opmMaTta oOMeHa
OAaHHBIMH C TaKUMH CHCTEMaMU CJiefyeT YYUTHIBAaTh PHUCKH IOTEPH TOYHOCTHU UHCEJI, XPaHUBIIUXCS B
PostgreSQL.

W HanpoTus, KakK II0Ka3aHO B Tabnulle, eCTh HEKOTOPLIe OrpaHNYeHUs B ¢opMaTe BBOJAA IPUMUTUBHEIX
Tunos JSON, He akTyanbHEIE 711 COOTBETCTBYIOMUX TUIIOB PostgreSQL.

Taoiauna 8.23. IIlpumutuBHbie THIOBI JSON u cooTBeTCTBYIOIIHE HM THIIBI PostgreSQL

IMpumuTuBHBIA THI JSON Tun PostgreSQL 3amMeuaHus

string text \u0000 He [OOIyCKaeTcCsl, KaK He
ASCII cumBOJ, ecid KOOHPOBKa
0a3nl gaHHbIX He UTF8

number numeric 3HayeHus NaN ¥ infinity He [0-
MyCKAIOTCS

boolean boolean IIOIIyCKaloTCsI TOJIBKO BapUaHTHI
true M false (B HUXKHEM pPeru-
cTpe)

null (ueT) NULL B SQL umMeeT gpyrou CMBICII

14.1. CUHTaKCMUC BBOAMUMbLIX U BbIBOAUMLIX 3Ha4YeHun JSON

CuHTaKCHUC BBOJa/BeIBoAa TUNOB AaHHBIX J[SON cooTBeTcTBYyeT cTaHmapTy RFC 7159.

[Tpumepsl DOTYCTUMEIX BEIPa’KeHUU C TUIIOM json (MJIM jsonb):

—-— [lpocToe ckxandpHOe/NPUMHUTHUBHOE 3HAUEHUE
—— [lpOoCTHIMHM 3HAYeHHWIMH MOTyT OBITH UYHCINa, CTPOKH B kKaBhukax, true, false wunm null
SELECT '5'::Jjson;

—— MaccuB u3 Hynd U O6Olee DIEMEHTOB (DIEeMEeHTHEl MOT'YT OBITb Pa3HBIX TUIIOB)
SELECT '[1, 2, "foo", null]'::json;

—— 0O6bexT, COonepXalMui Napbl KIOYeH U 3HAUEHUH
- 3aMeTbTe, YTO KIIIOUH O6E€KTOB — 2TO BCcerna CTpOKH B XaBhBIUKAx
SELECT '{"bar": "baz", "balance": 7.77, "active": false}'::json;

—— MaccuBH U O6E€KTH MOFyT BKIIaObIBATbCH HpOHBBOHbHHM o6pa30M
SELECT '{"foo": [true, "bar"], "tags": {"a": 1, "b": null}}'::json;

Kak 6n1710 cKa3aHoO paHee, Korma 3HaueHue JSON BBOOUTCS M 3aTeM BLIBOOUTCS 0€3 HOMOJTHUTETbHOM
00paboTKM, TN json BHIBOOUT TOT K€ TEKCT, UTO MOCTYITHII Ha BXOM, @ jsonb HE COXpaHsIeT CeMaHTH4e-
CKY He3Haualllhe geTalld, TaKue Kak mpobenbl. HampuMep, TOCMOTPUTE Ha 9TH Pa3IMUHU:

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
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{"bar": "baz", "active": false, "balance": 7.77}
(1 row)

HepBaH CeMaHTHU4Y€eCKHU He3Ha4YuMasd OeTallb, 3aCIIy2KUBAIOIllasd BHUMAHUA: C jsonb YHCJia BEIBOOSATCS II0
IIpaBUIaM HUXKEJEXallero TUIa numeric. Ha mMpakTWKe 3TO 03HAYAET, UTO YHUC/IA, 3aJaHHBIE B 3aIIUCH
C E, OyoyT BEIBeIeHEI 0e3 Heé, HallpuMep:

SELECT '{"reading": 1.230e-5}'::json, '{"reading": 1.230e-5}"'::jsonb;
json \ jsonb
,,,,,,,,,,,,,,,,,,,,,,, o
{"reading": 1.230e-5} | {"reading": 0.00001230}
(1 row)

OpmHaKO KakK BHUOHO M3 3TOTO IIprMepa, jsonb COXPaHsIeT KOHEYHBIe HYIIH JIpO6HOFO YHCJla, XO0TSd OHHU U
He UMeIOT CEMaHTUYEeCKOM 3HAYUMOCTH, B YaCTHOCTH OJId IIPOBEPKH Ha PaBE€HCTBO.

8.14.2. 3 dekTuBHaa opraHmsaumsa 0oKkyMmeHToB JSON

IMpencTaBnsaTh maHHbe B JSON MO2KHO ropa3mo 6ojiee rubKo, YeM B TPAOUITMOHHON PeISIIMOHHON Moie-
7 JaHHBIX, YTO OYEHb IIPUBIIEKATEIbHO TaM, I'Te HeT XKECTKUX yciaoBui. M oba 3TUX IMOOXoma BIOJIHE
MOT'YT COCYIIIECTBOBATh U HOIIOIHATE APYT APyra B OOHOM IIpuiaoxkeHuu. OMHAKO Haxe s IPHUI0KEeHUH,
KOTOPBIM Hy2KHa MaKCHUMaJllbHas THO0KOCTh, PEKOMEHIOyeTCsI, YTOOBI MOKyMeHTH JSON uMenu HeKOTOPYIO
bUKCHUPOBAHHYIO CTPYKTYPYy. DTa CTPYKTypa OOLIYHO HE HABSA3EIBAETCS KECTKO (XOTS MOXKHO meKiapa-
THBHO OUKTOBATh HEKOTOPLIe OM3HEeC-IIpaBuja), HO KOTHa OHA IIpefacKa3yeMa, CTAHOBUTCS rOopa3o Ipo-
e IMHMCaTh 3allPOChl, KOTOPLIe M3BJIEKAIOT IIOJIe3HbIe MaHHBIe U3 Habopa «OOKYMEeHTOB» (MHGOPMAIIUHN)
B TabaIuIe.

Iauusie JSON, Kak U gaHHBIE TIOOBIX OPYTUX TUIIOB, XpaHAIIHECS B TabiuIax, HaXomsaTCs I10od KOHTPO-
jIleM MeXaHM3Ma IapajlyIeIbHOr0 AOCTyIa. XOTs XPaHUTh OOJIbIINE HOKYMEHTHl BIIOJIHE BO3MOXKHO, HE
3abpIBaliTe, YTO HPH JIFOOOM M3MEHEHUM yCTaHABIIMBAETCs OJIOKMPOBKA BCEM CTPOKM (Ha YPOBHE CTPO-
Ku). IToaTomMy mjist onTHUMM3aIUMK OJIOKMPOBOK TPAH3aKIMM, M3MEHSIOIINX HaHHBIE, CTOUT OTPAHUYUTH
pa3mMep nokyMeHTOB JSON pa3yMHBIMH IIpefenaMu. B upeane Kaxneiii mokyMeHT JSON ponmxkeH coboit
MIPENCTaBJIATh aTOMaPHBIM HHGOOPMAIMOHHLIN 0JIOK, KOTOPHIM, COTIacHO OM3HEC-JIOTUKE, HeIb3s pa3fe-
JINTH Ha MEHBIIINEe, UHANBUAYaIbHO U3MeHsIeMbie OJI0KH.

8.14.3. NMpoBepKU Ha BXO)XKAEeHUe U cyLlecTBOBaHUe jsonb

IIpoBepka 8xodcdeHuUA — BaxkHasi 0COOEHHOCTh THIIA jsonb, He UMeIOIIas aHajora OJjis THIa json. JTa
IpoBepKa OIpenenseT, BXOOUT JIX OOUH DOKYMEHT jsonb B Opyroi. B ciemymoomux npuMepax Bo3Bpalla-
€TCS UCTUHHOEe 3HadeHUe (KpoMe YIOMSHYTHIX UCKJIIOYEHUN):

- HpOCTHe CKaHHpHHe/HpHMHTHBHHe SBHAUEHHUd BKIIOUAKT TOIIBKO OIODHO HIOEHTHUHOE 3HAUEHHEe:
SELECT '"foo"'::jsonb @> '"foo"'::jsonb;

—— MaccuB C NpaBOM CTOPOHBI BXOOHUT B MacCHUB ClleBa:
SELECT '[1, 2, 3]'::jsonb @> '[1, 3]'::jsonb;

- HOpHﬂOK SJIEMEHTOB B MaCCHBE He BaXeH, HOETOMy 2TO yCHOBHe TOXE BLBIIIOIHIETCA @
SELECT '[1, 2, 3]'::jsonb @> '[3, 1]'::jsonb;

-— A HOBTOpHDmHeCH BDJIEMEHTEBI MaCCHBA HEe HUMEIT 3HAUEHUd:
SELECT '[1, 2, 3]'::jsonb @> '[1, 2, 2]'::jsonb;

—— O6BeKT C OIHOM IMapOoH CIpaBa BXOIUT B OOBLEKT CleBa:
SELECT '{"product": "PostgreSQL", "version": 9.4, "jsonb": true}'::jsonb @>
'{"version": 9.4}'::jsonb;

—— MaccCHUB CIpaBa He CUMUTAEeTCd BXOIJIMUM B
—— MacCCHB ClleéBa, XOTd B IIOCIHEeOHMH M BIOXEH MNONOOHBEIH MACCHB:
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SELECT '[1, 2, [1, 3]]1'::jsonb @> '[1, 3]'::jsonb; —— Bopmaér false

—— Ho ecnu no6aBUTb YPOBEHb BIOXEHHOCTH, I[IPOBepka Ha BXOXIEHHUE BHIIOIHAETCH:
SELECT '[1, 2, [1, 3]]'::jsonb @> '[[1, 3]]'::Jjsonb;

—— AHANIOIHYHO, B5TO BXOXIEHHEM He CUUTAEeTCd:
SELECT '{"foo": {"bar": "baz"}}'::jsonb @> '{"bar": "baz"}'::jsonb; —— Bemaét false

—— Kmou ¢ nycTeiM O6BEKTOM Ha BEpPXHEM YPOBHE BXOIUT B OOBLEKT C TaKMM KIOUOM:
SELECT '{"foo": {"bar": "baz"}}'::jsonb @> '{"foo": {}}'::jsonb;

OO0MMY IPUHIMII 3TOM MPOBEPKU B TOM, UYTO BXOMSAIIUN OOBEKT [OJI?KEH COOTBETCTBOBATH OOBEKTY, CO-
IepKalleMy ero, mo CTPYKType ¥ JaHHBIM, BO3MOXKHO, IIOCJIe UCKIIIOUEHHUS U3 copepzKaliero o0beKTa
JTUIITHUX 3JIEMEHTOB MaCCHUBa WU I1ap KiIo4/3HadeHue. Ho mOMHUTE, YTO MOPSANOK 3JIEMEHTOB MacCHBa
IJIS IPOBEPKU Ha BXOXK[EeHNEe He MMEeEeT 3HaYeHUs, a ITOBTOPSIONIUECsS 3JIeMEHThE MaCcCHUBa CUHUTAIOTCS
TOJILKO OUH pa3.

B xauecTBe 0COO0OT0 HCKIIOUYEHUA OIS TpGGOBaHI/Iﬂ UOEHTUYHOCTHU CTPYKTYDP, MaCCHUB MOZKET COOEPZKaTh
IIPUMHUTHUBHOE 3HA4YEHHUE:

—— B B5TOT MacCHUB BXOIOHUT IIPUMHUTHBHOE CTPOKOBOE 3HAUEHHE:

SELECT '["foo", "bar"]'::jsonb @> '""bar"'::jsonb;
—— DTO HUCKIKUYEeHHEe HNEeHCTBYEeT TONbKO B OOHY CTOPOHY —— 3I0eCb BXOXIEHUd HET:
SELECT '"bar"'::jsonb @> '["bar"]'::jsonb; -- Bumaét false

I[Ins Tuma jsonb BBEOEH TaKXkKe OIMIEPaTOpP CYyW,ecmeosdHusi, KOTOPHIM SIBASETCSI BapHUallMed Ha TeMy
BXOXKEHHsI: OH IIPOBEPSET, SBISETCSA JIM CTPOKa (3ajaHHasl B BHUIAEe 3HAYEHUS text) KITIOYOM OOBEKTa
UJIM 3JIEMEeHTOM MacCCHBa Ha BepXHEeM yPOBHEe 3HaUeHUs jsonb. B crlegyomux mpuMepax BO3BpalllaeTcs
UCTUHHOE 3HaYeHUe (KpoMe YIIOMSAHYTHIX UCKITIOUEeHUN):

—— CTpokxa CVyHmeCTBYeT B KaueCTBe SJIeMeHTa MacCCHBa:
SELECT '["foo", "bar", "baz"]'::jsonb ? 'bar';

—-— CTpoka cCymecTByeT B XKauecTBe kiawoua obbexTa:
SELECT '{"foo": "bar"}'::jsonb ? 'foo';

—— 3HaueHud OOBLEKTOB HE pPaCCMaTpPHUBAITCH:
SELECT '{"foo": "bar"}'::jsonb ? 'bar'; -- Brmaét false

—-— Kakx ¥ BXOXIEeHHEe, CYIECTBOBAHHE OMNPEeNendeTCd Ha BEepXHEeM YPOBHE:
SELECT '{"foo": {"bar": "baz"}}'::jsonb ? 'bar'; -- Brmaétr false

—— CTpoKa CuUuTaeTCd CYmMEeCTBYVIIEH, eClIH OHa COOTBETCTBYET MNPHUMHUTHUBHOM cCcTpoke JSON:
SELECT '"foo"'::jsonb ? 'foo';

O6bekTH JSON 11 IpOBEPOK Ha CYIIECTBOBAHME M BXOXKIEHUE CO MHOXKECTBOM KJTIOUEl UJIU 3JIEMEHTOB
nmogxoasaT OoJibllle, YeM MACCUBHI, TaK KakK, B OTJIUYKME OT MAaCCUBOB, OHU BHYTPU OINTUMUIUPYIOTCS IJIS
TIOMCKa, ¥ TIOUCK 3JIeMeHTa He OyJeT JIMHEeNHBIM.

IToogcka3ka

Tak Kak BxoxkneHHe B JSON mpoBepsieTcs C YY4ETOM BJIOKEHHOCTH, IIPABUJILHO HANKUCAHHBIM 3a-
IIPOC MOXKET 3aMEHUThH SIBHYIO BHIOOPKY BHYTPEHHUX 00BeKTOB. Hanmpumep, IpenIoniokuM, 4To y
Hac eCcThb CTONOell doc, cofmepKaliui o6HEeKTH Ha BepXHEM YPOBHE, U OOJILIIMHCTBO 3TUX 00BEK-
TOB COIEPIKUT IIOJIA tags C MAaCCUBAMU BJIOKEHHBIX OOBEKTOB. [JaHHEBIN 3alIpOC HAWOET 3alUCH, B
KOTOPHIX BJIOKEHHBIE 0OBEKTHI COlepKaT KIIYH "term": "paris" M "term":"food", ¥ IIPU 3TOM
MIPOIYCTUT TaKWe KJTI0YM, HaXOAslIecs BHe MaCCUBa tags:

SELECT doc—->'site_name' FROM websites
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WHERE doc @> '{"tags":[{"term":"paris"}, {"term":"food"}]}';
9TOro xKe pe3ybTaTa MOXKHO TOOUTHCS, HAIIPUMED, TaK:

SELECT doc—>'site_name' FROM websites
WHERE doc—->'tags' @> '[{"term":"paris"}, {"term":"food"}]';

Ho maHHBIHM mogxon MeHee TUOKHM M YacTO TaKxkKe MeHee 3(h(GHEeKTUBHBIHN.

C mpyroi CTOPOHEI, oiepaTop cyiiecTBoBaHus JSON He yYUTHIBA€T BIOXKEHHOCTh: OH OyIeT ucKaTh
3a[aHHBIU KJII0Y UJIU 3JIEMEHT MacCHUBa TOJIbKO Ha BEpXHEM ypoBHe 3HadeHUus JSON.

PaznuuyHbIe OIIepaTOPEI BXOXKOEHNA U CYIIeCTBOBAHUSA, a TaKXKe BCe JPyrue OorepaTopsl U (I)YHKI_[I/II/I OJIsa
paboTsl ¢ JSON mokymeHTUPOBaHE B Pasmene 9.15.

8.14.4. NHpeKcauusa jsonb

I 7151 93¢heKTUBHOT O TIOUCKA KITIOYEH MU ITap KII04/3HauyeHre B 60IbIIIOM KOJIMYEeCTBE JOKYMEHTOB jsonb
MOXKHO yCIIEITHO TpUMeHATh uHAeKCH GIN. [17151 3TOTro IpefoCcTaBIsII0TCS ABa «Kijacca orepatopos» GIN,
IIpeiaraiolyie BEI00p MeXKAy ITPOU3BOAUTEIIBHOCTEIO U THOKOCTHIO.

Knacc onepaTtopos GIN 1o ymMOnI4aHUIO OJI jsonb IOAOEPKUBAET 3aIllPOCHl C OllepaTopaMu CYIIeCTBO-
BaHUS KJII0Ya Ha BEPXHEM YPOBHE (2, ?& U ?|) ¥ OIlepaTOpOM CYyIIeCTBOBaHUS IIyTHU/3HadeHUud (@>). (ITo-
IpobHee ceMaHTHKa, pealn3yeMas 3TUMU olepaTopaMu, onucaHa B Tabnuie 9.44.) [IpuMep co3maHUus
MHIEeKCa C 3TUM KJIaCCOM OIIepaTOPOB:

CREATE INDEX idxgin ON api USING GIN (jdoc);

HomomHuTENbHBIN Ki1acc oriepaTopoB GIN jsonb_path_ops IogAepKUBaeT NHAEKCAIIUIO TOIBKO AJIs Olle-
patopa @>. IIpumep co3maHusa MHAEKCA C 9TUM KJIaCCOM OIIepaTOpPOB:

CREATE INDEX idxginp ON api USING GIN (jdoc jsonb_path_ops);

PaccmoTpuM nmpumMep TabIuIkl, B KOTOPOM XpaHATCA AOKyMeHTH JSON, moyydaeMble OT CTOPOHHEHN BEO-
CcIyk0BI, C JOKyMEHTUPOBAHHEIM OTIPEJiEJIEHUEM CXEeMBI. TUTUYHBIN JOKYMEHT:

{

"guid": "9c36adcl-7fb5-4d5b-83b4-90356a46061a",
"name": "Angela Barton",

"is_active": true,

"company": "Magnafone",

"address": "178 Howard Place, Gulf, Washington, 702",

"registered": "2009-11-07T08:53:22 +08:00",
"latitude": 19.793713,
"longitude": 86.513373,
"tags": [
"enim",
"aliquip",

n qul

}

Mt coxpaHsieM 3TH OOKYMEHTH B Tabmuie api, B CTOnOLE jdoc TUMA jsonb. Ecnu mo aToMy cTOnIOIy
co3paétcs GIN-UHOEKC, OH MOXKET MMPUMEHSIThHCS B TOOOOHBIX 3aMTPOCax:

—— HaWTy OOKYMEHTH, B KOTOPHIX knou "company" wumeer 3HaueHue "Magnafone"

SELECT jdoc->'guid', jdoc->'name' FROM api WHERE jdoc @> '{"company": "Magnafone"}';
OHH&KO B CJIEOAYIOIINX 3alIpoCaX OH He 6YJ16T HUCIIOJIB30BATHCHA, IIOTOMY YTO, HECMOTPSA Ha TO, YTO OIlepa-
TOp ? — I/IHI[eKCPIpyeMLIfI, OH IIPUMEHAETCAd He K UHOEKCUPOBAHHOMY CTOJ'I6I.Iy jdoc HEIIOCPeOCTBEHHO:

—— HaWTu OOKYMEHTH, B KOTOPHIX kKIod "tags" COmEpPXUT KUY HIM SJIeMeHT MaccuBa "qui'"
SELECT jdoc->'guid', jdoc->'name' FROM api WHERE jdoc -> 'tags' ? 'qui';
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U BCé ke, mpaBUIbHO IPUMEHSSI HHOEKCH BEIPAzKeHUH, B 3TOM 3alIpoCce MOXKHO 3aJeMCTBOBATh HHOEKC.
Ecnu 3anpoc ompemenéHHBIX 3JIEMEHTOB B KJTI0Ue "tags" BEIIIOJIHSIETCS YacTO, BEPOSITHO CTOUT OoIpene-
JIUTH TAKOM WHIOEKC:

CREATE INDEX idxgintags ON api USING GIN ((jdoc -> 'tags'));

Teneps npenoxkeHne WHERE jdoc -> 'tags' 2 'qui' OyHeT BBHIIOJHATHCSA KaK IIPpUMeHEeHue UHOEK-
CHUPYEeMOro omepaTopa ? K HHOeKCHPYEMOMY BBIpaXKeHHI0 jdoc -> 'tags'. ([logpobOHee 00 MHIOEKCaX
BEIpaXXKE€HUW MOXKHO y3HaTh B Pazmene 11.7.)

Emié oguH moaxom K MCIOIb30BaHUIO IIPOBEPOK HA CYIECTBOBAaHUE:

—— HaWTy DOKYMEHTH, B KOTOPHIX kniou "tags" comepxuT snemMeHT MaccuBa "qui"
SELECT jdoc->'guid', jdoc->'name' FROM api WHERE jdoc @> '{"tags": ["qui"]l}';

9TOT 3ampoc MOXKET 3adelcTBOBaTh MpocTod GIN-mHOeKCc mo cTonbily jdoc. Ho 3aMeTbTe, YTO TaKOM
WHOEKC OymeT XpaHUTh KOIIMY BCEX KJTIOUEel M 3Ha4YeHUH B I0Jie jdoc, TOTHa KaK HHOEKC BhIPaKEeHUT U3
MPeOBIAYLIIETO IPUMePa XPaHUT TOJILKO [JaHHbIE BHYTPU 00BEKTA C KITIOYOM tags. XOTS IOOXOZ C TPOCTHIM
UHOEKCOM ropas3mo 0ojiee TMOKMI (TakK KakK OH IOAAepPzKWBaeT 3aIlpPOCHl 0 T000MYy KITI04YY), WHIOEKCH
KOHKPETHBIX BEHIpazKeHUM CKOpee BCero OymyT MeHbIlle U OBICTPEeE, YEM MIPOCTHIE UHAEKCHI.

Knacc onepaTopoB jsonb_path_ops HOOAEPKUBAET TOIBKO 3alIPOCHI C OIIepaTOPOM @>, HO 3aTO OH 3Ha-
YUTEJILHO IIPOU3BOLUTEIIbHEE KJlacca 10 YMOJIYaHUK jsonb_ops. MHOEKC jsonb_path_ops OOBIYHO TO-
pa3g0 MeHbIIIe UHOEKCA jsonb_ops OJI4d TeX XK€ JaHHBIX U 0ojiee ToOUueH IIpu IIOUCKe, 0CcOOEeHHO ecyu 3a-
IIPOCHI 06paLT.IaIOTC5I K KJTI0O49aM, 9aCTO BCTPeYalIIMMCA B JaHHBIX. Takum 06pa30M, C HUM OIlepanuu I110-
KW CKa BBITIOJTHAIOTCA Iropa3no JIyyiiae, 94eM C KJIaCCOM OIIepaTOpPOB II10 YMOJIYaHHUIO.

Texunuyeckoe pasnuume Mexny GIN-uHIEeKcaMu jsonb_ops U jsonb_path_ops COCTOUT B TOM, YTO OJIS
IIePBBIX CO30al0TCA HE3aBHCHUMBEBIE 3JIEMEHTHEI MHOEKCA OJId KaXKIOoro KJ'IIO‘-Ia/3Ha‘IeHI/IH B OAHHBIX, TOT'Oa
KaK [OJId BTOPBIX CO3O0al0OTCA 3JIEMEHTHI TOJIBKO MOJIA 3HAQYEeHUH. ITo CyTH, K&)KJIBII:I 9JIEMEHT MHIOEKCa
jsonb_path_ops MmpencTaBisieT coO0M Xelll 3HaYeHUs M Kioda(ei), IpuBOASIIEero K HeMy; HaIllpuMep,
IPY UHOEKCAIUHU {"foo": {"bar": "baz"}} OymeT co3maH OOWH 3JI€MEHT HHOEKCa C XeIlleM, paCCUUTaH-
HBIM 110 BCEM TPEM 3HAUEHUSM: foo, bar ¥ baz. TakuM o6pa3oM, MPOBEPKA Ha BXOKAEHUE 3TOU CTPYKTY-
pBI OyIeT MCIIOIh30BaTh KpaliHe TOYHHIM MOKMCK 0 MHOEKCY, HO OMPENEeNUuTD, SIBIISIETCS JIU foo KIII0YOM,
C TIOMOIIbIO TAKOI'0 MHAeKCa Hemnb3s. C Opyro CTOPOHBI, MHOEKC jsonb_ops CO3TACT TPU OTHEJILHBIX
9JIeMeHTa MHIOEKCa, IIPeOCTaBAsIONIUX foo, bar U baz II0 OTAENIbHOCTH; OJIS BBHIIIOJTHEHUS IIPOBEPKU Ha
BXOXKOeHHe OYOyT MPOBEPEHBI CTPOKHU TAaOIUITLI, COmepzKalre BCce 3TH TPpu 3HaueHus. XoTss GIN-uHIeKChH
MO3BOJISTIOT BEIYUCITIUTE AND moBoibHO 3(hHeKTUBHO, TAKOU ITOMCK BCE Ke OymeT MeHee TOUYHBIM u 0ojee
MEeIIJIeHHBIM, 4YeéM PaBHO3HAYHEIM ITOMCK C jsonb_path_ops, 0COOEHHO ecnu J1iio00e OOHO M3 9TUX TPEX
3HAYEHUN COOEePKUTCS B OOJIBIIIOM KOJIMYECTBE CTPOK.

HepocTaTok Kjacca jsonb_path_ops 3aKII0YaeTCs B TOM, YTO OH HE YYHUTHIBAET B UHIOEKCE CTPYKTYPHI
JSON, He copmepxaiiue HUKaKUX 3HAaYEHUU {"a": {}}. [IJIg IOKUCKa 10 JOKyMEHTaM, ComepKalluxX TakKue
CTPYKTYPHI, MOTPEOYETCS BHIIIOJIHUTDL IOJTHOE CKaHMPOBaHUWE MHMEKCA, YTO AOBOIBHO [AO0JITO, TIO3TOMY
jsonb_path_ops He OYEHDb ITOOXOOUT AJIS MPUIIOKEHUM, YaCTO BBHIITOIHSIOIINX TaKue 3alPOCH.

Tun jsonb TakXkKe NOANEPKUBAET UHAEKCH bt ree M hash. OHU ITONIE€3HBI, TOIBKO €CJIN TPeOyeTCs MpPoBe-
pATh paBeHCTBO JSON-DOKYyMEHTOB B LIe1oM. ITopsifOK COPTUPOBKU btree OJIA TUIA jsonb PEOKO UMeET
00JIBIIIOE 3HAUYEHUe, HO [JI ITOJTHOTHL OH IPUBOAUTCS HUXKE:

O6bwvexT > MaccuB > Jloruyeckoe 3HayeHHe > Yucno > Crpoka > Null
O6vrexT C n nmnapamMu > 06vexT Cc n — 1 nmapamu

MaccuB ¢ n smneMeHTaMH > MaccuB ¢ n — 1 smeMeHTaMH
OGBEKTEH C PaBHBIM KOJIMYECTBOM IIap CPaBHUBAIOTCSA B TAKOM IIOPsAOKE:

xkmouy—-1, B3HaueHue-1, kaouy-2 ...

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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3aMeThTe, YTO KITI0YHU 00BEKTOB CPAaBHUBAIOTCsA COT'JIACHO IIOPAIOKY IIPU XPaHEHWH; B YaCTHOCTH, U3-3a
TOT'0, 9YTO KOPOTKHE KJIIOYHM XPAHATCA Imepen OJIMHHBIMHU, PE€3YyJIbTAaThl MOTYT OKaA3adaTbCA HECKOJIBKO He
HMHTYUTHUBHBIMU:

{ "aa": 1, "C": 1} > {"b": 1, "d": 1}
MaccusBsrl C PaBHBIM YK CJIOM 3JIEMEHTOM YIIOPAOOYNUBAIOTCA aHAJIOTUYHO:
snemMeHT—-1, SH1eMeHT-2 ...

IMpuMuTHuBHLBIE 3HaYeHNUs JSON cpaBHMBAIOTCS II0 TEM XKe IIpaBUjIaM CPAaBHEHUS, YTO ¥ HUKeJIexXKallue
THUIIBI JaHHBIX PostgreSQL. CTpoKK CPAaBHUBAIOTCS C YUYETOM IIOPSOKA COPTHUPOBKH MO YMOJTYAHHUIO B Te-
Ky1e# 6a3e maHHHIX.

8.15. MaccuBbl

PostgreSQL mo3BoseT OMpenesnsaiTh CTONOIE TabIUIEI KAK MHOTOMEPHBIE MACCHUBEI IIEPEMEHHOM AJINHEI.
deMeHTaMU MaCCHUBOB MOTYT OBITH JII00BIE BCTPOEHHEBIE UJTH OIIPeeIEHHEBIE [T0Ib30BaTEJISIMU THIIHI, T1€-
peducIeHus MU COCTaBHEIE TUITEI. MacCUBH JOMEHOB B TAHHEIM MOMEHT He IOAIePKHUBAIOTC.

8.15.1. O6bABI@HUA TUNOB MaCCUBOB
T'ITO6I:>I IIPOUJIJIIOCTPHUPOBATH HUCIIOJIb30OBAHHNE MAaCCHUBOB, MBI CO30aIHM TaKYIO Ta6m/1uy:

CREATE TABLE sal_emp (

name text,
pay_by_quarter integer|],
schedule text[][]

)i

Kak mokasaHO, st 00BSIBICHMS THIIa MaCCHBA K Ha3BAHUIO TUIA 3JIEMEHTOB J00aBIISIOTCS KBagpPaTHLIE
ckoOKM ([]). [ToKa3aHHAas BHIIIIE KOMaHAa CO3MACT TabMUIYy sal_emp CO CTONOI@MM THUMOB text (name),
OOHOMEPHBIH MaCCHUB C 3JIEMEHTAaMHU integer (pay_by_quarter), IPEeOCTaBISIOMINYE KBAPTAJILHYIO 3ap-

mw1aTy pabOTHHUKOB, ¥ IBYXMEPHBIM MAacCCHUB C 3JIeMEHTaMHU text (schedule), IPeACTaBASIOIINN HEeOEIb-
HEIM rpaduK pabOTHUKA.

KomaHpa CREATE TABLE IIO3BOJISIET TaKxKe yKa3aTh TOYHHIY pa3Mep MaCCHBOB, HalpuMep TakK:

CREATE TABLE tictactoe (
squares integer[3] [3]
)
OJIHaKO TeKyllad pealin3alusid HTHOPUPYET BCe YKa3aHHBIE€ PAa3MEPEHI, T. €. (baKTI/I‘-IeCKI/I pa3Mmep MaCCHuBa
OCTaETCS HEONIPEeNeJIEHHEIM.

TeKYI.T.[aH peann3alnusi TaKXKe He OTPDAHUYUBAET YUCIIO pa3MepHOCTeI;'I. Bce anmeMeHTEI MaCCUBOB CUUTA-
IOTCAd OOHOT'O THUIIAQ, BHE 3aBUCHUMOCTH OT €TI0 pa3Mepa U 4YuCJlla pa3MepHOCTeﬁ. HOSTOMY SIBHO YKA3HBIBAThb
YHCJIO 3JIEMEHTOB HJIN pa3MepHOCTeﬁ B KOMaHaOe CREATE TABLE MMe€€T CMBICII TOJIBKO OJId HOKYMEHTH-
POBaHMs, Ha ME€XaHHU3M pEGOTBI C MaCCHBOM 3TO HE BJIUAET.

s o6BbsIBIIEHUST OOHOMEPHBIX MAaCCHUBOB MOKHO IPUMEHSATH aJIbTEPHATHUBHYIO 3aIIUCh C KJTFOYEBHIM CJIO-
BOM ARRAY, COOTBETCTBYIOIIYIO cTaHaapty SQL. Ctomnber pay_by_quarter MOXKHO OBIJIO OBI OITPEOEIUTH
TaK:

pay_by_quarter integer ARRAY[4],
Wnu 6e3 yKa3aHus pa3Mepa MacCHBa:
pay_by_quarter integer ARRAY,
3aMeThTe, UTO U B 3TOM ciydae PostgreSQL He HakIagblBaeT OoTrpaHMUYEeHUs Ha (aKTUUYECKUU pa3Mep

MacCCHuBa.

8.15.2. BBoa 3HaA4YeHUAa MaccuBa
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YTo6BI 3amucaTh 3HaYeHNE MacCHUBa B Bufe OYKBAJIbHOM KOHCTAHTHI, 3aK/IIOUUTE 3HAUEHUS dII€MEHTOB
B ¢puUTrypHBIE CKOOKH U pas3menuTe ux 3ansaThiMu. (Eciu BaMm 3HakoM C, BBl HalOETe, YTO 9TO IIOXO0XKe Ha
CHUHTAKCHUC MHUIIHATHU3alNK CTPYKTYp B C.) BEHI MoKeTe 3aK/II0YUTh 3HaUeHHe JTI000r0 371eMeHTa B IBO-
HbIe KaBBIYKH, a €CIIM OH COOEPKUT 3allsAThie UIH QUTYPHBIE CKOOKH, 3TO 00513aTEIbHO HYKHO CHEeNIaTh.
(TTompo6GHee 3TO omucaHo HuUXKe.) TakuM 00pa3oM, o01Iuii opMaT KOHCTAHTBEI MaCCHBA BBITTISIOUT TaK:

'{ BHauenwmel pasgenHTenp 33HAUEHHEZ pal3nellHTenb ... }'

TIe pasgenurens — CUMBOJI, YKa3aHHBIN B KAYECTBE Pa3gesIuTelNls B COOTBETCTBYIOIIEH 3aluCH B TaOIuIle
pg_type. [l CTAaHOAPTHHIX TUIIOB JaHHBIX, CYIIECTBYIOIINUX B AUCcTpubyTuBe PostgreSQL, pasmenuTenem
sABAseTcsd 3andaTras (,), 3a UCKIIOUEHUEM IUINb THUIA box, B KOTOPOM pa3fejIuTeNb —TOYKa C 3alsTOu
(;). Kaxpmoe srmauvenue 3eCh — 9TO IUO0 KOHCTAHTA THIIA 3JIeMEeHTa MaCCHBa, JIN0O0 BIIOXKEHHBIN MAaCCHB.
Hampumep, KOHCTaHTa MacCuBa MOXKET OBITh TaKOM:

"{{1,2,3},{4,5,6},{7,8,9}}'

OTa KOHCTAHTA OIpenesnsaeT OByXMEPHBIM MacCUB 3X3, COCTOSIINUYN U3 TPEX BIIOXKEHHBIX MAaCCUBOB IT€JTBIX
qucerl.

Y1006BI TPUCBOUTH 3JIEMEHTY MaccuBa 3HaueHme NULL, mocTaTOYHO HMPOCTO HamuMcaTh NULL (pPerucTp
CHMBOJIOB IPY 3TOM He UMeeT 3HadeHus). Eciu ke TpeOyeTcs §oOaBUTH B MAaCCHUB CTPOKY, COIEPKAIIIYIO
«NULL», 5TO €710BO Hy2KHO 3aKJIIOYUTH B OBOMHBIE KaBHIUKH.

(Takoro poma KOHCTAaHTH MAaCCHBOB Ha CaMOM [iejie MPEACTAaBIISAIOT CO00M BCETO JIMIIh YaCTHRIM CITydai
KOHCTaHT, onucaHHbIX B [logpa3nerne 4.1.2.7. KoHCTaHTa M3HaYaJlbHO BOCIIPMHMMAETCS KaK CTPOKa M
nmepemaéTcs mpolenype mpeodpa3oBaHUsT BBOOUMOT'O MaccuBa. IIpu 3ToM MOXKeT mOoTpeboBaThbCs STBHO
yKas3aTh LIeJIeBOU THIIL.)

Tenepb MBI MOZKeM II0Ka3aTh HECKOJIBKO OIIepaTOPOB INSERT:

INSERT INTO sal_emp
VALUES ('Bill',
'{10000, 10000, 10000, 210000%}"',
'"{{"meeting", "lunch"}, {"training", "presentation"}}');

INSERT INTO sal_emp
VALUES ('Carol',
'{20000, 25000, 25000, 25000}"',
'{{"breakfast", "consulting"}, {"meeting", "lunch"}}'");

Pe3yanaT OBYX IMPpeabIayInnX KOMaH[O:

SELECT * FROM sal_emp;
name | pay_by_quarter \ schedule

Bill |[{10000,10000,10000,10000}|{{meeting,lunch}, {training, presentation}}
Carol|{20000,25000,25000,25000}|{{breakfast,consulting}, {meeting, lunchi}}
(2 rows)

B MHOTOMEPHBIX MAaCCHBOB YKCJIO 3JIEMEHTOB B KaXKI0H Pa3MepPHOCTH MOJIZKHO OBITH OOUHAKOBEIM; B IIPO-
THBHOM CJIy4yae BO3HHKaeT omubka. Hampumep:

INSERT INTO sal_emp
VALUES ('Bill',
'{10000, 10000, 10000, 210000%}"',
'{{"meeting", "lunch"}, {"meeting"}}');
OIUIMBKA : 0714 MHOTOMEPHEIX MaCCHBOB IOOIXHBEl 3a0aBaTbCd BHPAXEHHI
C COOTBETCTBYIOIHUMH PAa3MEPHOCTIMHU

Takzke MOXKHO MCIIOJIb30BaTh CUHTAKCHUC KOHCTPYKTOPa ARRAY:

INSERT INTO sal_emp
VALUES ('Bill',
ARRAY[10000, 10000, 10000, 100007,
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ARRAY [ ['meeting', 'lunch'], ['training', 'presentation']]);

INSERT INTO sal_emp
VALUES ('Carol',
ARRAY [20000, 25000, 25000, 2500017,
ARRAY [ ['breakfast', 'consulting'], ['meeting', 'lunch']l]);

3aMeThTe, UTO 3JIEMEHTHI MaCCHBa 34eCh — 39TO NPOCThie SQL-KOHCTaHTH UJIM BHIPaXKEHUS; W II09TOMY,
HaIpuMep CTPOKH OymyT 3aKIiodYaThbCs B OOMMHAPHEIE alloCTPOdH, a He B OBOWHEBEIE, KaK B OYKBaJIbHOM
KOHCTaHTe MaccuBa. bonee mogpo6HO KOHCTPYKTOP ARRAY oOcyxkmaeTcs B [Tomgpasmene 4.2.12.

8.15.3. OOpalwieHme K MaccuBam

[lo6aBuB maHHBIE B TAaONIUIly, MBI MOXKeM IlepelTu K BelbopkaMm. CHadasia MBI IIOKaXKeM, KaK IOIy4YUTh
OOVH 3JIEMEHT MaccHuBa. JTOT 3aIpoC IOIydaeT UMeHa COTPYLHUKOB, 3apIljlaTa KOTOPLIX U3MEHUIACh
BO BTOPOM KBaprare:

SELECT name FROM sal_emp WHERE pay_by_quarter[l] <> pay_by_guarter[2];

HNHpekcH 3JIeMEeHTOB MaCCHBa 3allMCHBAIOTCS B KBaIpaTHHIX CKOOKax. [To ymomuanuio B PostgreSQL geri-
CTBYET COrJlallieHue 0 HyMepalluu 3JIEMEeHTOB MacCHBa C 1, TO eCTh B MaCCHUBE U3 n 3JIEMEHTOB II€PBLIM
CUUTAETCS array[1l], a IIOCII€EODHUM — array[n].

9TOT 3ampoC BHIAAET 3apIJIaTy BCEX COTPYTHUKOB B TPETHEM KBapTaJle:

SELECT pay_by_quarter[3] FROM sal_emp;

pay_by_qgquarter

10000
25000
(2 rows)

MEl TakKe MOXKeM [10JIy4aThb OOBIYHEBIE IPAMOYTOJIbBHEIE CPEe3Bl MAaCcCUBa, TO eCThb ITOAMacCcuBhL. Cpe3 Mac-
CHBaOGOSHaHaeTCHKaKHHXHQH—FpaHHua:BerHgg—rpaHHuaHHHOﬂHOﬁIUHIHeCKOHLKHXpa3MepHOCTeﬁ.
Hanpumep, 3TOT 3apocC IojlydyaeT IIePBLle IIYHKTEHL B rpaduke Bumnna B IepBhle OBa OHS HEOEIu:

SELECT schedule[1:2][1:1] FROM sal_emp WHERE name = 'Bill';

schedule
{{meeting}, {training}}
(1 row)

Ecnu ogHa u3 pa3aMepHOCTel 3anucaHa B BUIe cpe3a, TO eCTh COOEePXKUT OBOeToYlHe, TOTIa Cpe3 pacipo-
CTpaHseTCs Ha BCe pa3MepHocTu. Ecimu npu 3ToM AJIs1 pa3MepPHOCTH yKa3bIBAeTCs TOJIBKO OOHO YUCIIO
(6e3 mBOeTOYMS), B Cpe3 BOMAYT 3/IeMeHT OT 1 [0 3aiaHHOro HoMepa. Hampumep, B 3TOM npumMmepe [2]
OymeT paBHO3HAYHO [1:2]:

SELECT schedule[1:2][2] FROM sal_emp WHERE name = 'Bill';

schedule

{{meeting, lunch}, {training, presentation}}
(1 row)

Bo n3bexxaHue NyTaHUIEL C oOpallleHueM K OOHOMY 3JIeMEeHTY, CPe3hl IydIlle BCernga 3alliChIBaTh TBHO
IJIsSI BCEX U3MEPEeHUH, HampuMep [1:2] [1:1] BMecTo [2] [1:1].
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3HAYEHUS HuxHIg-rpanuna U[UJIU BepxHdd-rpaddga B YyKa3aHUM Cpe3a MOXKHO OIYCTUTh; ONyILIeHHAas
rpaHuUlla 3aMeHsIeTCs HUXKHUM UJIM BEPXHUM [IpefeJioM MHeKCOB MaccuBa. Hanpumep:

SELECT schedule[:2][2:] FROM sal_emp WHERE name = 'Bill';

schedule

{{lunch}, {presentation}}
(1 row)

SELECT schedule[:][1:1] FROM sal_emp WHERE name = 'Bill';

schedule

{{meeting}, {training}}
(1 row)

BripazkeHnue oOpallleHUs K 3JiIeMeHTy MaccuBa Bo3BpaTuT NULL, eciiu caM MacCUB HUJIH OOHO U3 BEIpazKe-
HUU nHOEKCOB 351eMeHTa paBHEI NULL. 3uauernue NULL TakzkKe Bo3BpalllaeTCs, €CIIU UHOEKC BEIXOOUT 3a
TPaHUIIEI MAacCHUBa (9TO He cUMTAEeTCs OIuOKoit). HampumMep, ecnu schedule B HAaCTOSIEe BPeMsi UMEET
pa3MepHOCTH [1:3][1:2], pe3ynbTaToM obparieHus K schedule[3] [3] 6ymeT NULL. ITogo6HEIM 00pa-
30M, ITpu oOpallleHuU K 3JIeMEeHTY MacCCHBa C HeIIPaBUJIbHLIM YHCIJIOM MHOEeKCOB Bo3Bpalrmaetrcs NULL,
a He omubOKa.

Ananoruyno, NULL Bo3BpamaeTcs npu obpallleHUHN K Cpe3y MacCuBa, eClId caM MaCCUB UJIH OOHO U3
BBIpaXKeHUH, ONIPENENISIONINX NHAEKCH 971eMeHTOoB, paBHE NULL. OfHaKOo B OPYTUX ClAydasx, HallpuMep,
KOTrIa TPaHUILl Cpe3a BBIXOOAT 3a paMKHM Maccuba, Bo3Bpaiaetrcsa He NULL, a nyctoi Mmaccus (C pas-
MepHOCThIO 0). (Tak CIOKUIOCH UCTOPUUECKY, UTO B 3TOM CPE3HI OTJIMYAIOTCS OT 0OpaIeHni K OOBIYHEIM
snemMeHTaM.) Ecnu 3anpolieHHEI cpe3 IlepecekaeT IpaHUILl MacCuBa, Torga Bo3Bpamaerca He NULL,
a cpes, COKpalléHHBIN 0o 0071acTy lepecedeHusl.

TGKYI.T.[I/IG Pa3MepPHl 3Ha4YEeHUsA MaCCluBa MOZKHO IIOJIYYHUTE C IIOMOIIIBIO (IJYHKLII/II/I array_dims:

SELECT array_dims (schedule) FROM sal_emp WHERE name = 'Carol';

array_dims

[1:2]1[1:2]
(1 row)

array_dims BBIJIaéT Pe3yyibTaT THUIIa text, YTO yJ:[06HO CKoOpee Ojis J'IIOJlefI, gyeM [OJisd IIporpaMM. Pa3MepI>I
MaCCHBa TaK2Ke MOZXKHO IIOJIYyYUTh C IIOMOIIIBIO (I)YHK].[I/IIZ array_upper U array_lower, KOTOPEIE BO3Bpa-
IITal0T COOTBETCTBEHHO BEPXHIOI0 U HUXXHIOIO I'PaHUIy OJId yKa3aHHOI71 Pa3MepHOCTH:

SELECT array_upper (schedule, 1) FROM sal_emp WHERE name = 'Carol';

array_upper
(1 row)
array_Jlength BO3BpaAllla€T 9YHUCJIO 3JIEMEHTOB B YKaBaHHOﬁ Pa3MEePHOCTHU MaCCHBa:

SELECT array_length(schedule, 1) FROM sal_emp WHERE name = 'Carol';

array_length

(1 row)

cardinality BO3BpallaeT 00Ilee YUCJIO 3JIEMEHTOB MacCCHUBa IO BceM HM3MepeHusaIM. QPakKTUYeCKU 3TO
YHCJIO CTPOK, KOTOPOE BEPHET QYHKIIUS unnest:
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SELECT cardinality(schedule) FROM sal_emp WHERE name = 'Carol';

cardinality

(1 row)

8.15.4. A3MmeHeHue MacCUBOB
3Ha‘{eHI/Ie MaCCHBaA MO2KHO 3aMEHUTH ITIOJIHOCTHEIO TaAK:

UPDATE sal_emp SET pay_by_qgquarter = '{25000,25000,27000,27000}"
WHERE name = 'Carol';

HJIN HUCIIOJIb3YsSA CHHTAKCHUC ARRAY:

UPDATE sal_emp SET pay_by_guarter
WHERE name = 'Carol';

ARRAY [25000,25000,27000,27000]

Takxke MOXKHO M3MEHUTL OOUH 3JIEMEHT MaCCHBa:

UPDATE sal_emp SET pay_by_quarter[4] = 15000
WHERE name = 'Bill';

HUJIN Cpe3s:

UPDATE sal_emp SET pay_by_qgquarter[1:2] = '{27000,27000}"
WHERE name = 'Carol';

HpI/I 9TOM B YKa3aHHHU Cpe3a MOXKeT OBITH OIIYUIEeHA HHXHI9—TrPaHH]a U/Unu BepxHI4g—rpaHuia, HO TOJIBKO
IOt MaccuBa, otnmuyHoro oT NULL, u uMeIoIlero HeHyJIeBYI0 pa3MepPHOCTh (MHaYe HEU3BECTHO, KaKue
TpaHUYHBIE 3HAUEHUS OOIXKHEI ITOICTaBJIATHCSI BMECTO OITyIIIeHHBIX).

CoxpaHEHHBIN MAaCCUB MOXKHO PACIIUPUTD, OITPEIeINB 3HaYeHU I paHee OTCYTCTBOBABIIUX B HEM 3JIEMEH-
TOB. [Ipy 3TOM BCe 3JIEMEHTHI, pacIliojiaralouecs MeXOy CyIIeCTBOBaBIIMMU paHee U HOBBIMHU, IIPUHU-
MaroT 3HaueHus NULL. Hampumep, eciiu MaCCUB myarray COOEPKUT 4 371eMeHTa, IoCjie IPUCBauBaHUSI
3HAYEHUS IJIEMEHTYy myarray[6] ero miuHa OymeT paBHa 6, a myarray[5] OymeT comepxkaTh NULL. B
HACTOsIIIIee BpeMs IMogo0HOe pacIImpeHne IMOAIePKUBAETCS TOJIBKO OJIS OHHOMEDPHEIX, HO HE MHOTOMED-
HBIX MaCCHBOB.

Ompemernsis 3IeMeHTH 110 MHAeKCaM, MOXKHO CO3[JaBaTh MaCCHUBEI, B KOTOPHIX HyMepalus 3JIEeMEeHTOB MO-
KeT HauyumHaThCs He ¢ 1. HampuMep, MOXKHO IIPHCBOUTL 3HAYEHNE BHIPAXKEHUIO myarray [—2:7] U TAKUM
06pa3oM co3gaTh MacCHUB, B KOTOPOM OyOyT 3JIEMEHTHI C MHOEKCaMH OT -2 10 7.

3HadYeHUs MaCCHUBa TaKXKe MOXKHO CKOHCTPYHUPOBATh C MIOMOIIBIO OIlEpaTOpa KOHKAaTeHAlluH, | |:

SELECT ARRAY[1,2] || ARRAY[3,4];
?column?
{1,2,3,4}
(1 row)
SELECT ARRAY[5,6] || ARRAY[[1,2],1[3,41]1;
?column?

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

OnepaTop KOHKATEHalluH II03BOJIAE€T BCTaBHUTL OOWH 3JIEMEHT B Ha4daJIO UJIKN B KOHEI OJHOMEPHOI'O Mac-
cuBa. OH TakKXe MOXKeT IIPUHATE JBa N-MEPHBIX MaCCHBa UJIN MaCCHBEI pa3MepHOCTefI NU N+1.

Korma B Havyano ujim KOHEI OJHOMEPHOTO0 MaCCHBa BCTABMISIETCS ONMH 3JIEMEHT, B 00Pa30BaHHOM B pe-
3yNIbTaTe MaccuBe OyIeT Ta JKe HUXKHSIA I'PaHuIla, YTO ¥ B MaccuBe-onepanae. Hampumep:
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SELECT array_dims(1 || '"[0:1]={2,3}'::int[]);
array_dims

[0:2]
(1 row)

SELECT array_dims (ARRAY[1,2] || 3);
array_dims

[1:3]
(1 row)

Korpa cknagsiBatoTCs ABa MacCUBa OOMHAKOBBIX pa3MepHOCTel;I, B pe3yJibTaTe COXPaHAEeTCAd HUXKHAMA I'Pa-
HUIla BHEITHEN Pa3MEepHOCTH JIEBOT'O OII€epaHIa. BrixomHOM MacCUB BKJIIOYaeT BCE 3JIEMEHTHI JIEBOTO OIle-
PaHOa, II0CJIe KOTOPHIX 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
aHAJIOTUYHO 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 MOKHO CKOHCTPYUPOBATh 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], ARRAYI[3,4]);
array_cat

{1,2,3,4}
(1 row)
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SELECT array_cat (ARRAY[[1,2]1,[3,4]1]1, ARRAY[5,6]);
array_cat

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

SELECT array_cat (ARRAY[5,6], ARRAY[[1,2],1[3,4]11);
array_cat

{{5,6},{1,2},{3,4}}

B IpOoCTHIX CITyYasx OMMCAHHEBIM BHIIIIE OTIePaTOP KOHKATEeHAIIWHY IPEeOIIOYTHTE IbHEee HeTIOCPEICTBEHHOTO
BBI30BaA 9TUX QYHKIHMHE. OQHAKO TaK KaK OmepaTop KOHKATeHAIlWH MeperpykKeH OIS PeIlleHus BceX TPEX
3a7ay, BO3MOXKHEI CUTYyalldH, KOTAa JIy4Ille MPUMEHHUTh ONHY M3 3TUX QYHKIUH Bo n3bexkaHue HEOOHO-
3HAYHOCTH. HampumMep, paCCMOTPUTE:

SELECT ARRAY[1, 21 || '"{3, 4}'; —— HEeTHUIIU3UPOBAHHAY CTPOKA BOCIPHHHUMAETCH KakKk MAaCCHUB
?column?
{1,2,3,4}

SELECT ARRAY[1, 2] || '7'; —-— Xaxk ¥ 3Ta

ERROR: malformed array literal: "7"

SELECT ARRAY([1, 2] || NULL; —— xax u BykBanbHeE NULL
?column?
{1,2}
(1 row)
SELECT array_append(ARRAY[1, 2], NULL); —— BTO MOTI'IO HMEeTbCY B BHIOY Ha CaMOM Jele

array_append

{1,2,NULL}

B moka3aHHBIX TpUMepPax aHaJIMn3aTop 3aIlpoca BUAUT IIEJIOYNCIIEHHBIM MaCCUB C OJHOM CTOPOHEI OIlepa-
TOpa KOHKaTeHAIlUW ¥ KOHCTAHTY HEONPEOEIEHHOT0 THUIIa C Apyroi. CorjiacHO CBOMM ITpaBUjIaM pa3pe-
IIeHWs THUIIa KOHCTAHT, OH II0JjlaraeT, YTO OHA MMEET TOT Ke THUII, YTO U APYrod OoIepaHI — B HJaHHOM
ciydae IeJIOYUCIIEHHBIM MaccuB. [Io3ToOMy IIpefdrionaraeTcs, 4YTO OllepaTop KOHKaTeHaIlluu 30eCh Ipef-
CTaBIseT QPYHKIIMIO array_cat, a He array_append. ECIIH 3TO pellleHre OKa3LIBAETCS HEBEPHEBIM, €0
MOXKHO CKOPPEKTHPOBATh, IIPUBES KOHCTAHTY K THUITy 3JIEeMEHTa MAaCCHBA; OOHAKO MOXKET OBITH JIyUIIle
SIBHO MCIIOJIb30BaTh PYHKIIUIO array_append.

15.5. Mouck 3Ha4YeHUU B MaccuBax

YToOHl HAWTH 3HAYEHHE B MacCHBE, HEOOXOMMMO ITPOBEPUTHL BCE €ro 3JIEMEHTHI. DTO MOXKHO ChejlaTh
BPYYHYIO, €C/IH BHI 3HaeTe pa3Mep MaccuBa. Hampumep:

SELECT * FROM sal_emp WHERE pay_by_quarter[1] 10000 OR
pay_by_qgquarter[2] = 10000 OR
pay_by_qgquarter[3] = 10000 OR
pay_by_quarter[4] = 10000;

OmHako ¢ GOJIBPIIIMM MAaCCHUBAMU 3TOT METOM CTAHOBUTCS YTOMUTEJIPHBIM, U K TOMY 2Ke OH He paboTaer,
KOTa pa3Mep MacCHuBa HeM3BeCTeH. ANbTEePHATUBHEBEIM ITOaxon onmcaH B Pa3zmerne 9.23. IToka3zaHHBIN
BBIIIIE 3aIIPOC MOXKHO OFIJIO IIEPETHUCATh TaK:

SELECT * FROM sal_emp WHERE 10000 = ANY (pay_by_quarter);

A Tak MOKHO HaWTH B TabJIHIle CTPOKH, B KOTOPLIX MaCCHUBEI COOEePXaT TOJILKO 3HaYeHus, paBueie 10000:
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SELECT * FROM sal_emp WHERE 10000 = ALL (pay_by_gqguarter);

KpOMe TOTO, o1 O6paH.[eHI/IH K JJIEMEeHTaM MacCCHBa MOZKHO HCIIOJIB30BATh (bYHKI.[I/IIO
generate_subscripts. Hampumep Tak:

SELECT * FROM
(SELECT pay_by_quarter,
generate_subscripts (pay_by_quarter, 1) AS s
FROM sal_emp) AS foo
WHERE pay_by_quarter[s] = 10000;

Ota pyHukIMa onucaHa B Tabnuie 9.59.

Tak>ke McKaTh B MaCCHUBE 3HAUYEHUST MOXKHO, HUCIIOJIB3Yy4d OoImeparTop &&, KOTOprI;'I IIpOBEPHAET, IIepPEeKpPhIBa-
€TCS JIU JIEBBINA ommepaHn C IIPAaBBIM. HaanMep:

SELECT * FROM sal_emp WHERE pay_by_quarter && ARRAY[10000];

9TOT U gpyrue omnepaTopsl Ajisi paboTE C MacCcuBaMHU OnKUCaHH B Pasmerne 9.18. OH MoxKeT ObITh YCKOPEH
C IIOMOIIIBIO ITOAXOASINEro HHAeKca, Kak onucaHo B Pazmerne 11.2.

BEI Takke MOXKeTe MCKaTh OIpeNenéHHble 3HaYeHNU B MaCcCUBe, UCIIOIb3ys QYHKIIUM array_position
U array_positions. IlepBasi GyHKIIMS BO3BpAIlaeT MO3UIINIO IEPBOT0 BXOXKOEHUS 3HAUEHUS B MacCUB,
a BTopas — MaCCHUB IIO3UIMM BCEX er0 BXOXKAeHur. Hanmpumep:

SELECT array_position(ARRAY['sun', 'mon', 'tue', 'wed', 'thu', 'fri', 'sat'], 'mon');
array_positions

SELECT array_positions (ARRAY[1, 4, 3, 1, 3, 4, 2, 11, 1);
array_positions

ITogcka3ka

MaccuBE — 3TO HE MHOZKECTBAQ; HeO6XOJI[I/IMOCTI> IIOKMCKa onpenenéHHbe 3JIEMEHTOB B MaCCHBE MO-
XKeT OLITh IIPU3HAKOM HeyOa4YHO CKOHCTPYHpOBaHHOﬁ 0a3nl OaHHBIX. BO3M0OXKHO, BMECTO MaCCHBa
JIy4qiie MCIIOJIb30BATh OTOEJIBHYIO Ta6HI/IHy, CTPOKHU KOTOpOfI 6YJZ[YT COOep2KaThb JaHHEBIE 3JIEMEHTOB
MaCCHBa. ITO MOXKET OBITh JIy4diae U OJisd IIOMCKa, U OJId pa6OTbI C OOJILIIIMM KOJTMYECTBOM 3JIEMEH-
TOB.

8.15.6. CMHTAaKCUC BBOAUMbIX U BbIBOOAMMbIX 3HAYE€HUMN MACCMBa

BremiHee TEKCTOBOE NPENCTaBJIeHNE 3HAYEHUSI MacCHBa COCTOUT U3 3allMICH 3JIEMEHTOB, UHTEPIIPETHU-
PYEeMEIX 10 ITpaBUIaM BBOOa/BEIBOMA IJISL THIIA 3JIEMEHTa MaccuBa, ¥ 0QOPMIIEHUS CTPYKTYPH MacCHUBa.
OdopmMiierne COCTOUT U3 GUTYPHBIX CKOOOK ({ ¥ }), OKPYyXaIINX 3HaUYeHue MacCUBa, ¥ 3HAKOB-pa3ge-
TIUTEJIEW MEXKOYy ero 3IeMeHTaMu. B KauecTBe 3HaKa-pa3genuTenss 0OBIYHO UCIIONIB3yeTCs 3ansTas (, ),
HO 9TO MOKeT OBITh ¥ APYTO¥ CUMBOJI; OH OIIPEHesIsIeTCS IapaMeTPoOM typdel im OJIS THUIIA 9JIeMEHTA Mac-
cuBa. [ CTaHOAPTHHIX TUIOB HAHHBIX, CYIIECTBYIOIIUX B OucTpuOyTuBe PostgreSQL, pasmenuTenem
SABJIAETCHA 3alldTada (, ), 3a UCKJIIQUEHHEM JIMIIb TUIIA box, B KOTOPOM pa3feJInTeslIb — TOYKa C 3aIsaToN
(;). B MHOTOMEPHOM MacCHUBe V KaXKOoi pa3dMepHOCTHU (psf, IMJIOCKOCTh, KyO U T. [.) €CTh CBOU YPOBEHbD
urypHnix ckoO0K, a cocegHUe 3HaUeHUsS B PUTYPHBIX CKOOKAX Ha OJHOM YPOBHE OOJIXKHEI OTHENATHCSA
pa3menuTensiMu.

OyHKIMS BHIBOJa MacCHBa 3aKIl04YaeT 3HaYeHHe 3JIeMeHTa B KaBHIYKM, €CIU 3TO MyCTas CTpoKa UIIU
OHO COOEPXKUT QUTYPHEIE CKOOKY, 3HAKU-Pa3IeTIUTENN, KaBBIYKHM, 00PaTHYIO KOCYI0 4YepTy, IPoOeTbHbIH
CHMBOJI UJTH 3TO TeKCT NULL. KaBuIuky u o6paTHas Kocasl YepTa, BKIIOUEHHLIE B TaKKe 3HaYeHus, Ipeod-
pa3yroTCcs B CIELIIOCIeI0BaTeIbHOCTD C 00paTHOM KOCOM 4epTOoH. [IJ151 YMCIOBBIX TUIIOB TaHHBIX MOXKHO
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PACCUHHUTHIBATh HA TO, YTO 3HAYEHHU A HUKOI'Ia HE 6YI[YT BEIBOOUTHECA B KaBbIYKaX, HO OJIfA TEKCTOBBIX TUIIOB
ciaenyetT OBITH TOTOBEIM K TOMY, 9YTO BEIBOOMMOE€ 3HAYEHHNEe MaCCHUBA MOXKeET COOepP2KAaThb KAaBbEIYKH.

ITo ymMom4aHUIO HUKHSS I'PaHUIla BCEX Pa3MepPHOCTEeN MacCuBa paBHa omHOMY. YTOOH ITPeICTaBUThL Mac-
CUBHI C OPYTUMH HUXHHUMU I'PaAHUIIAMU, IIePe COmepPKUMBIM MacCHBa MOXKHO yKa3aTh OUAMIa30HbI WH-
mekcoB. Takoe ohopMiIeHHe MaccuBa OyeT comepzKaTh KBagpaTHBIE CKOOKH ( [ ]) BOKPYT HUXKHEH 1 BepX-
Hel IpaHUll KaXkKOou pa3MepHOCTH C IBOETOYUEM (:) MeXOy HUMH. 3a TaKMM yKa3aHHeM pa3MepPHOCTU
ciedyeT 3HaK paBHO (=). Hampumep:

SELECT f1[1][-2][3] AS el, f1[1][-1][5] AS e2
FROM (SELECT '[1:1]1[-2:-11[3:5]1={{{1,2,3},{4,5,6}}}'::int[] AS fl1l) AS ss;

Hpouenypa BBEIBOJA MACCHBaA BKJIIOYAET B PE3yJIbTAaT ABHOE€ YKa3aHUe pa3MepHOCTefI, TOJIBKO €CJIN HUXK-
H¥4d I'PaHHUIIAQ B OJTHOM MJIM HECKOJIbKHX Pa3MEpPHOCTAX OTJIMYaeTCsA OT 1.

Ecnu B KauecTBe 3HAYEHUS 3JIeMeHTa 3aJlaé€Tcs NULL (B JII000M PeTUCTPe), STOT 3JIeMEeHT CYUTaeTCs paB-
HBIM HemmocpencTBeHHO NULL. Eciiu 2kKe OHO BKJIIOYAEeT KaBBIYKH MJIM 00PATHYIO KOCYIO YepTy, 3JIEMEeH-
Ty IpucBauBaeTcs TeKcToBas cTpoka «NULL». Kpome Toro, fmyig o6paTHOM COBMECTUMOCTH C BEPCUSIMU
PostgreSQL mo 8.2, mapameTp KoHGUrypaiuu array nulls MoKHO BHIKTIOUUTE (IIPUCBOUB €My of f), YTO-
OBI CTPOKY NULL He BOCIPUHUMAJINCEH KakK 3HadyeHuss NULL.

Kaxk ORIJTO IIOKA3aHO paHee, 3alliChIBas 3HAUYeHHE MacCHBa, JII000H ero 3JIeMeHT MOXKHO 3aKJIIOYHUTDL B
KaBHIYKH. ITO HYJNHCHO OejaTh, eCIK Ipu pa30ope 3HaUYeHHs MacCuBa 0e3 KaBHIUEK BO3MOXKHA HEOOHO-
3HAYHOCTh. Hampumep, B KaBEIYKK HEOOXOOUMO 3aK/II0YaTh 3JIEMEHTHI, cofepkaline GUrypHele CKOOKH,
3amnsTyio (MM pa3geuTelNb, ONpeneIéHHbINH IjIs JaHHOrO THMA), KaBhIYKH, 0OpPaATHYI0 KOCYIO 4epTy, a
TakKe IIpoOesIbHbIe CUMBOJILI B HaUalle UJIM KOHIIe CTPOKK. ITyCThIe CTPOKKM M CTPOKH, CofmepIKalllue Ofi-
HO CJIOBO NULL, TaKXKe HYXKHO 3aK/II049aTh B KaBEIUKU. YTOOB! BKIIIOYNTh KaBEIUKK UM OOPATHYIO KOCYIO
YyepTy B 3HaUEHNE, 3aK/TI0OUEHHOE B KaBEIUKH, OOABbTE 00PATHYIO KOCYIO YePTY IIepel TaKUM CHMBOJIOM.
C mpyroii CTOPOHEI, YTOOLI 000HTHCEH 63 KaBLHIYEeK, TAKUM 9KPaHHPOBAHHEM MOXKHO 3alllUTUTL BCE CUM-
BOJIBI B TAHHEIX, KOTOPEIE MOTYT OBITh BOCHPUHATHI KaK YaCTh CHHTAKCHCA MacCHBa.

ITepen OTKpPHIBAIOIIEH U ITOCJIE 3aKPHIBAIOIEH CKOOKM MOXKHO H00ABIATh IPOOETbHEIE CUMBOJIEL. [Ipobe-
JIBI TAK2KE€ MOTYT OKPY2KaTh KaXkKAyI0 OTHAEJIbHYI0 CTPOKY 3HaueHus. Bo Bcex ciydasix Takue mpobebHbIe
CUMBOJIBI UTHOPUPYIOTCsI. OOHAKO BCe MPOOesbl B CTPOKAX, 3aKTI0YEHHBIX B KABBIYKHU, UJTH OKPYXKEHHEIE
He MPOo6eTbHBIMU CUMBOJIAMHU, HAIIPOTUB, VYUTHIBAIOTCSI.

ITogcka3ka

3anuchHIBaTh 3HAYEHUSI MAaCCUBOB B KoMaHOax SQL vacTo ObiBaeT ymoOHee C ITOMOIIbI0 KOHCTPYK-
TOopa ARRAY (cMm. [Tompas3per 4.2.12). B ARRAY oTHOenbHBIE 3HAYEHUS 3JIEMEHTOB 3aIUCHIBAIOTCS TakK
XKe, KaK ecJii Obl OHU He OBIJIM YJIeHaMK MacCHBa.

8.16. CocTaBHbIe TUNbI

CocmasHoll mun MPEACTaBIsSET CTPYKTYPY TaOJIMYHOM CTPOKH MJIM 3aMUCH; II0 CYTH 3TO IIPOCTO CIIMCOK
HMeH HOHeI;I 1 COOTBETCTBYIOIIIUX TUIIOB HAaHHBIX. PostgreSQL II0O3BOJIAE€T UCIIOJIB30BATh COCTaBHEIE TUIIEI
BO MHOT'OM TadK 2K€, KaK 1 ITPOCThIE€ TUIIBI. HaHpHMep, B OIIpedesIeHuun TaGHI/ILII:I MOZKHO OGLHBI/ITB CTOJ'I661_I
COCTAaBHOI'O THUIIA.

8.16.1. ObbABNIEeHue CoOCTaBHbIX TUMNOB

Huxe IIPUBENEHEBI OBaA IIPOCTHIX IIPUMeEPa oIipenesieHnusa COCTaBHBIX TUIIOB:

CREATE TYPE complex AS (
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r double precision,
i double precision

CREATE TYPE inventory_item AS (

name text,
supplier_id integer,
price numeric

)i

CUHTAKCHUC OYEHDb MMOX0XK HAa CREATE TABLE, 32 MCK/TIOYEHWEM TOTO, YTO OH JOTYCKAET TOTbKO Ha3BaHUS
TIOJIed ¥ MX TUIIBI, KaKue-Tubo orpaHuYeHus (TaKue Kak NOT NULL) B HAcCTOsillee BpeMsi He TOAmEePKU-
BaIOTCs. 3aMeTbhbTe, YTO KJII0YeBOE CJIOBO AS 3[IeCh UMeeT 3HaueHue; 6e3 Hero cucreMa OymeT CUMTaTh,
YTO MOJApPa3yMeBaeTCs OPYTrOM TUI KOMaHOH CREATE TYPE, ¥ BHIAACT HEOXHUAAHHYIO CUHTAKCUYECKYIO
OIINOKY.

OnpeuenHB TaKHe TUIIbI, MBIl MO2KE€M HCIIOJIb30BaTh UX B Taﬁnnuax:

CREATE TABLE on_hand (
item inventory_item,
count integer

INSERT INTO on_hand VALUES (ROW('fuzzy dice', 42, 1.99), 1000);

unu QyHKIUAX:

CREATE FUNCTION price_extension (inventory_item, integer) RETURNS numeric
AS 'SELECT $1.price * $2' LANGUAGE SQL;

SELECT price_extension(item, 10) FROM on_hand;

Bcskwuii pas, Korga co3gaércst Tabiuila, BMECTe C Hell aBTOMaTUYeCKH CO3HaéTCsI COCTAaBHOM THUII, Ipe-
CTaBISIIOIINN THUII CTPOKY TAaOIUIIEI, UMEeHEeM KOTOpPoro OymeT uMs Tabiulikl. HampuMep, Ipy BHIIIOIHE-
HUU KOMaHIbI:

CREATE TABLE inventory_item (

name text,
supplier_id integer REFERENCES suppliers,
price numeric CHECK (price > 0)

)i

OymeT co3[aH COCTAaBHOM THUI inventory_item, B TOUHOCTH COOTBETCTBYIOWIUIM TOMY, YTO OBLI IIOKa3aH
BBIIIIE, ¥ UCIIONTB30BaTh €70 MOXKHO TakK Ke. 3aMeThTe, UTO B TEKYIIeN peanmn3aliii eCTh OOMH HEJOCTaTOK:
TaK KaK C COCTaBHEIM TUIIOM He MOTYT OLITh CBSI3aHBI OTPaHUUEHHUS, OIIMCAHHEIE B OlIpeieleHUY TaOIHUITh
OTPaHUUYEHUsT He NPUMEeHAIMCA K 3Ha4eHUsIM COCTAaBHOI'O THUIla BHe TaOmnuilkl. (B HEKOTOpOil cTeneHU
9TO MOXKHO 000MTH, UCIIOJIB3YSI B COCTABHEIX TUIIaX NOMEHHI.)

16.2. KOHCTpyupoBaHue COCTaBHbIX 3HA4Y€HUMN

YToO6k! 3am1caTh 3HaUEeHNe COCTaBHOTO THIIA B BUJIe TEKCTOBOM KOHCTAHTHI, €T0 II0JIS HY2KHO 3aKJIIO4YUTh
B KPYTJIBIE CKOOKHU U Pa3neiinTb X 3allATEIMU. 3HaueHue II000T0 MOJIsT MOXKHO 3aKJIIOUYUTH B KaBBI4YKH,
a €CJIK OHO COOEP2XKUT 3allsAThEIe NN CK06KI/I, 9TO OeJjiaThb 00513aTeJbHO. (HonpoGHee 006 aTOM TOBOPUTCHA
Huxe.) TakuMm 06p8.30M, B 06U_IeM BH1€ KOHCTaHTa COCTABHOI'O THUIIA 3allMCHIBAETCA TakK:

'( BHavemuel , BHaveHuHeZ , ... )'
Hanpuwmep, sTa 3a0ucs:
'("fuzzy dice",42,1.99)"

OyOoeT DOmyCTHMOM HJIS OIMMCAHHOTO BHIIMIE THUIIA inventory_item. YTo6GH mpucBouth NULL omHOMY 13
ToJiel, B COOTBETCTBYIOIIIEM MECTE B CIIMCKe HY?KHO OCTaBUTh IIyCTOe MecTo. HanpumMep, 9Ta KOHCTaHTa
3agaéT 3Hauenue NULL mist TpeThero mos:
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'("fuzzy dice",42,)"'
Ecnu xxe BMecto NULL TpebyeTcsi BCTaBUTh IIYCTYIO CTPOKY, HY?KHO 3aMlKcaTh Napy KaBHUYEK:
] ("",42,) ]

3Oech B IIEPBOM I10JI€ OKaXKeTCs IIycTas CTPoKa, a B TpeTtbeM — NULL.

(Takoro poma KOHCTAaHTBE MAaCCHBOB Ha CaMOM [iejle MPEeACTaBIISAIOT COO0M BCETO JIMIIh YaCTHBIM CIIydai
KOHCTAaHT, onucaHHbIX B [logpa3merne 4.1.2.7. KoHCTaHTa M3HaYaJlbHO BOCIIPHHUMAETCS KaK CTPOKa M
nmepemaéTcs mpolileqype mpeodpa30BaHus COCTABHOTO THUIA. [Ipy 9TOM MOXKeT IOTPeOoBaThCS SIBHO YKa-
3aTh THII, K KOTOPOMY OyIeT IIpuBedeHa KOHCTAHTa.)

3HaYeHUsI COCTAaBHBIX TUIIOB TaKxKe MOXKHO KOHCTPYHPOBATh, UCIIOJIb3Ysd CHHTAKCHC BEIPpAXKEeHUA ROW. B
OOJIBITUHCTBE CJIy4aeB 3TO 3HAYUTEJIbHO IIPOoIIe, YeM 3allMChIBATh 3HAYEHUA B CTPOKE, TaK KakK IIPHU 3TOM
He HYy2KHO 0eCIIOKOUTLCS O BIIOKEHHOCTH KaBEIYEeK. MEI yYXKe O6CY}KJ18.J'II/I 3TOT METO[ paHee:

ROW ('fuzzy dice', 42, 1.99)
ROW('', 42, NULL)

KnioueBoe cioBo ROW Ha camoM fiesie MOXKeT ObITh He00s1I3aTeJIbHIM, €CJIU B BEIPAXKEHUY OIIPeNesIsIoTCS
HECKOJIBKO TIOJIEH, TaK YTO 3Ty 3aMMUCh MOKHO YIIPOCTUTH HO:

('"fuzzy dice', 42, 1.99)
('', 42, NULL)

CuHTaKCHC BhIpaxkeHus ROW 6oree moapoOHO paccMaTpuBaeTcs B [Togpa3merne 4.2.13.

8.16.3. OOpaweHue K COCTaBHbIM TUNAM

YToGH 00PaTUTHLCA K MO0 CTOJIOIIa COCTABHOTO THIIA, IIOCJIE UMEHM CTOJIOIa HYKHO H0OABUTL TOYKY U
MMS TI0JIsI, TOOO0OHO TOMY, KaK YKa3kIBaeTCs CTOJIOEIl ITocjie nMeHu Tabnuiikl. Ha camom mere, aTu oGpa-
IIeHUSI HeOTIUYHUMEI, TAaK YTO YacTo ObIBAaeT He0OXOOUMO HCIIOJIb30BaTh CKOOKM, YTOOL KOMaHa Oblia
pasobpaHa ImpaBuIbHO. HampuMep, MOXHO HOIBITATHLCS BEIOPATH II0JIE 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 COryacHO mpaBuiiaM SQL uMs item 3[eCh BOCIIPUHUMAETCS KaK UMS
TabnuITkl, a He cToJb1a B Tabnuie on_hand. IT09TOMYy 9TOT 3aIpoC HY>KHO II€pPEIncaTh Tak:

SELECT (item) .name FROM on_hand WHERE (item) .price > 9.99;
00 yKa3aTh TakKXkKe U UM TabJIuibl (HaopuMep, B 3alIpoce C MHOTUMH TabiIuilaMiu), IPUMEPHO TakK:
SELECT (on_hand.item) .name FROM on_hand WHERE (on_hand.item) .price > 9.99;

B pesynbTaTe 00beKT B CKOOKax OyoeT IMPaBUILHO MHTEPIIPETUPOBAH KaK CCHIJIKA Ha CTONI0ell item, U3
KOTOPOTO BLIOMpPAETCs moJie.

ITpu BEIOOPKE TOJISA U3 3HAUEHMS COCTABHOTO THUIIA TaKXKe BO3MOZXKHEBI ITONOOHEIE CHHTAKCUYECKHE Ka3y-
cbl. HampumMep, 94ToGHI BEHIOPATh OOHO II0JIEe M3 Pe3yJibTaTa GYHKIINY, BO3BPAIAOIIed COCTaBHOE 3HaYe-
HUe, moTpebyeTcss HamKuCcaTh YTO-TO ITOJOOHOE:

SELECT (my_func(...)).field FROM ...

be3 momomHUTENbHBEIX CKOOOK B 9TOM 3aIlpoce HpOH30fIJIéT CHUHTaAKCHUYeCKas OIundKa.

CHeI_II/IaJ'[LHoe UM IIOJIA * O3HAYAEeT «BCe IIOJIA»; r[onpo6Hee 06 9TOM paCCKa3bIBaeTC$I B Honpa3ne—
e 8.16.5.
8.16.4. N3MeHeHMe COCTaBHbIX TUNOB

Huke mpuBeeHb TPUMEPH TPAaBUTEHBIX KOMaH qoOaBIeHUS U U3MEHEeHU s 3HaYeHUH COCTaBHBIX CTOJIO-
110B. ITepBble KOMaHAH! UITIOCTPUPYIOT Ho0aBIeHNE UJIM U3MEHEeHHe BCero cTosbna:

INSERT INTO mytab (complex_col) VALUES((1.1,2.2));
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UPDATE mytab SET complex_col = ROW(1.1,2.2) WHERE ...;

B IIePBOM IIPHMepe OIYIIEeHO KJII0UueBO€e CJIIOBO ROW, a BO BTOPOM OHO €CTh; IIPHUCYTCTBOBATH UJIN OTCYT-
CTBOBAThL OHO MOXKET B 000uX ClIy4asX.

Mzl MO2KeM U3MEHHUTHh TaK¥XKe OTOeJIbHOE I10JIe COCTaBHOT O CTOJ'I6I_I8.:
UPDATE mytab SET complex_col.r = (complex_col).r + 1 WHERE ...;

3aMeThTe, UTO IIPU 3TOM He HY>KHO (M Ha caMOM [eJie flaXke Heab3s) 3aK/I049aTh B CKOOKU UMs CTOJO1Ia,
crepyrollee cpa3y 3a MPeaIoKeHneM SET, HO B CChIJIKE Ha TOT 2Ke CTOJIOel] B BEIpaXKeHUH, HaXOASIIeMCSsT
110 IIPaBYI0 CTOPOHY 3HaKa PaBEHCTBA, CKOOKHU 00s13aTesIbHHI.

M MBI TakkKe MOXKeEeM YKHSBTB IIOJIsd B KQ4YeCTBe 1IeJId KOMaHIOBI INSERT:
INSERT INTO mytab (complex_col.r, complex_col.i) VALUES(1.1, 2.2);

Ecnu mipu 9TOM MH He YKaxKeM 3Ha4YeHUs [JIs BCeX IT0Jjiel cTo0IIa, OCTABIINECS IO OyOyT 3aIl0IHEeHE
3HaueHusmMu NULL.

8.16.5. Ncnonb3oBaHue COCTaBHbIX TUNOB B 3anpocax

C cocTaBHBEIMH THUIIAMH B 3allpoCaXxX CBA3aHHEI 0coOrIe IIpaBUJla CMHTAKCHCa U IIOBEOEHUE. oTH IIpaBHJIa
06pa3y10T II0JIe3HbI€ KOHCTPYKIINKY, HO OHU MOT'YT OBITH HEeO4YEeBUOHBIMHU, €CJIN HEe IIOHNMATh CTOMAIIYIO 3a
HHUMHU JIOTUKY.

B PostgreSQL ccreinka Ha uMs TaOmuIlbl (MU €€ ICEBOOHWM) B 3aIllPOCe 0 CYTH SIBJISIETCSI CCBUIKOM Ha
COCTaBHOE 3HAYEHUE TEKYIIel CTPOKHU B 3To¥ Tabnuile. Hampumep, uMest Tabnuny inventory_item, IIO-
Ka3aHHYIO BEIIIE, MBI MOXKEM HallKCaTh:

SELECT ¢ FROM inventory_item c;

3TOT 3alpoc BBITAET OOUH CTOJIOEIl C COCTaBHBIM 3HAUEHUEM, U €0 Pe3yibTaT MO2XKET OBITh TAKUM:

("fuzzy dice",42,1.99)
(1 row)

3aMeThTe, OTHAKO, YTO IIPOCTBIE KMEHAa COIIOCTAaBJIAIOTCA CHa4Yalla C MMEeHaMU CTOJIOIIOB, ¥ TOJILKO IIOTOM
C UMeHaMu TaOJIuIl, TaK YTO TaKOH PEe3yNbTaT II0JIy4aeTCs TOJIBKO IIOTOMY, 9YTO B TabmIuIax 3allpocCa He
0Ka3aJlioch CTOIOIIa C UMEHEM cC.

OﬁbILIHy’IO 3allUCh IIOJIHOTO UMEHHU CTOJ‘I6I_[a BUOQA uMg_Tabnunel. HM4__CcToJs6a MOXKHO IIOHUMATh KaK IIPHU-
MEeHeHUue BBIGOpa II10JI1 K COCTAaBHOMY 3Ha4YeHHIO TeKyI.L[efI CTPOKH Ta6HI/IL[I>I. (I/I3 coo6pa}KeHHﬁ Sq)d)eK-
THBHOCTH Ha CaMOM feJie 3TO peajiIn30BaHO HO-J:[pyr'OMy.)

Korma mM=uI mumieMm
SELECT c.* FROM inventory_item c;

TO, COTJIACHO CTaHmapTy SQL, MEI JOIXKHEI IIOIYYUTH COOEePAKUMOe TabIUIThl, Pa3BEPHYTOE B OTHEIbLHEIE
CTOJIOIIHI:

name | supplier_id | price
____________ U T
fuzzy dice | 42 | 1.99
(1 row)

KaK C 3aIIpoCcoM
SELECT c.name, c.supplier_id, c.price FROM inventory_item c;

PostgreSQL nmpuMeHseT TaKoe pa3BEPTLHIBaHKE OJIS TI0OBIX BHIPAXKEHUH C COCTAaBHLIMU 3HAUYEHHUSIMHU, XO-
TS KaK ITOKa3aHo BhHIIIIE, HE0OXOOMMO 3aKJIIOUNUTh B CKOOKM 3HaUeHHEe, K KOTOPOMY IIPUMEHSIETCS . *, €CIIH
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TOJILKO 9TO He mpocToe uMs Tabnuiel. HampuMep, ecinu myfunc () — QYHKIUS, BO3BpAIIaiomias CoCTaB-
HOM THII CO CTOJIOIAMH a, b ¥ ¢, TO 9TH [ABa 3alIPOCa BHIAAAYT OOUHAKOBEINM Pe3yIbTaT:

SELECT (myfunc(x)).* FROM some_table;
SELECT (myfunc(x)).a, (myfunc(x)).b, (myfunc(x)).c FROM some_table;

IToogcka3ka

PostgreSQL ocyliecTBisieT pa3BEPTHIBAaHUE CTOJIONOB (haKTUUYECKH EePEBOAs IEPBYIO (Gopmy BO
BTOpYy!0. TakuM o6pa3omM, B JaHHOM IpuUMepe myfunc () OyIeT BHI3LIBATLCA TPU pala OIS KaxKOaou
CTPOKH U C T€M, U C TEM CUHTaKcucoM. Ecyiu 9T0o moporocrosias GyHKIUA U Bbl XOTUTe U30ekKaTh
JIMITHUX BBI30BOB, 3TO OCYIIECTBUMO C TAKUM 3aITPOCOM:

SELECT (m) .* FROM (SELECT myfunc(x) AS m FROM some_table OFFSET 0) ss;

IMpennoxeHue OFFSET 0 moGaBIeHO, YTOOBI ONTHMHU3ATOP He YIPOIIal Ioa3anpoc, B pe3yibTaTe
Yero OH MOXKEeT ITpeobpa30BaThCs B POPMY C MHOKECTBEHHBIMHM BEI30BaMU myfunc ().

3anuch cocrasHoe_sHadenue. * MIPUBOAUT K TAKOMY Pa3BEPTHIBAHUIO CTOIOLIOB, KOTa OHa (GUTypUpPYyeT
Ha BEpXHEM YPOBHE BLIXO[HOTO CIMCKa SELECT, B CIIMCKe RETURNING KOMaHA INSERT/UPDATE/DELETE, B
npennoxenun VALUES WJIM B KOHCTPYKTOPE CTPOKHU. BO BCcex Opyrux KOHTEKCTaX (BKIIIOYAS BIOXKEHHBIE
B OTHY U3 3TUX KOHCTPYKIUI), HoOaBleHue . * K COCTaBHOMY 3HAa4YE€HUIO HE MEHSEeT 3TO 3HaYeHUe, TaK
KaK 3TO BOCIIPUHUMAETCS KaK «BCe CTOJIOIBI» U IT0O3TOMY BHIHAETCS TO K€ COCTaBHOe 3HaueHune. Hampu-
Mep, ecnu QYHKLIUS 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 obBoux cnydasix TeKyIasi CTpokKa TabIuIbl inventory_item mepemaéTcs GyHKIIUY KaK OOUH apryMeHT
C COCTaBHBIM 3HaYeHUeM. W XOTsI JOMONMHEHHUE .* B 9TUX CIydYasx HE WUTPAET POJIH, UCTIOIb30BaTh €T0
CYMTAETCS XOPOIINM CTUJIEM, TaK KakK 3TO SCHO YKa3bIBAaeT Ha MCIIOTb30BaHWE COCTABHOTO 3HAUYEHUs. B
YaCTHOCTY aHAJIM3aTOP 3aIpoca BOCOIPUMET c B 3aMHUCH c . * KaK CCHIJIKY HAa UMSI UJIH IICEBOOHUM TaOTHITEI,
a He uMs cTOJOIa, 4TO U30aBIsIeT OT HEOOHO3HAYHOCTH; TOTHa Kak 6e3 . * HEesCHO, O3HAYaeT JIU c UM
TaGIUITLI UIKU UM CTOJIOIla, U HAa CaMOM [iejie IPU HaJIn4yuu CToJibIla ¢ uMeHeM c OyaeT BEIOpPaHO BTOpPOe
MIPOYTEHHUE.

9Ty KOHIEMIHIO [eMOHCTPUPYET U CIEeOYIOIIHUY IIPUMED, BCE 3alIPOCH B KOTOPOM e CTBYIOT 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 mpepnsioxxeHus ORDER BY 00palllaioTcs K COCTaBHOMY 3HAYEHUWI0 CTPOKH, BCJIENCTBUE YETO CTPO-
K¥ COPTUPYIOTCS IIO IIpaBuiiaM, onucaHHEIM B [logpaspmerne 9.23.6. OgHaKO eCNnu B inventory_item CO-
IepKUTCS CTONI0el] C UMeHeM c, IIePBEIHA 3aPOC 6yneT OTJIINYATHECA OT OPYIr'UX, TaK KakK B HEM BBIIIOJIHUT-
CsI COPTUPOBKA TOJIBKO I10 MaHHOMY CTo0Iy. C mOKa3aHHBIMHU BRIIIIE UMEHAaMM CTOJIOIOB ITPEOBIOYIIINM
3ampocaM TakKxXKe PaBHO3HAYHEHI CJIeAYyIOIINe:

SELECT * FROM inventory_item c ORDER BY ROW(c.name, c.supplier_id, c.price);
SELECT * FROM inventory_item c¢ ORDER BY (c.name, c.supplier_id, c.price);

(B mocnegHeM ciy4dae UCIIOIb3yeTCs KOHCTPYKTOP CTPOKHU, B KOTOPOM OITYIIEHO KII0YEeBOe CIIOBO ROW.)

leyrasi 0COO0EHHOCTh CHMHTAKCHCa, CBSI3aHHAs C COCTAaBHBIMHM 3HAYEHUSIMU, COCTOUT B TOM, UTO MBI MO-
K€M HCIIOJIb30BaThb d)yHKU,UOHdﬂbHyI'O 3anucv O U3BJIeYEHUS II0JIT COCTABHOTO 3HAYEHUA. ITO JIETKO
MOXKHO OOBSICHUTE T€M, YTO 3alUCHU none (rabnuya) U rabnuna.nore B3aMMO3aMeHSIEMEL. HaHpHMep,
ciieoyrmue 3alIPpoOChl PABHO3HAYHHI:

SELECT c.name FROM inventory_item ¢ WHERE c.price > 1000;
SELECT name (c) FROM inventory_item ¢ WHERE price(c) > 1000;
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Bonee Toro, ecnu Y HaC eCTb Q)YHKHI/IFI, IIPUHUMAOIIasd OOWH apPryMeHT COCTABHOI'O THIIAQ, MBI MOZXKEM
BLI3BAThH €€ B 100601 3anucu. Bce atu 3allIPOCEI PABHOCHIIBHEIL:

SELECT somefunc(c) FROM inventory_item c;
SELECT somefunc(c.*) FROM inventory_item c;
SELECT c.somefunc FROM inventory_item c;

OTa paBHO3HAYHOCTD 3AIIHCH C II0JIeM U GYHKIIMOHAIbHOM 3aIlMCH II03BOJISIET UCIIONIb30BaTh C COCTABHEI-
MU THUIIaMU GYHKIUK, Peau3yIolie «BEIYUCIISeMble IMOJIsI». [IpHu 93TOM IPHUI0KEHHIO0, HCIIOIL3YIOeMy
MMOCHeOHUM U3 MIPeObIOYIINX 3allpOoCOB, He HY2KHO 3HATh, YTO (PAKTUYECKH somefunc — HEe HACTOSIITHUH
crosoer; TaOIHUIIEL.

IToocka3ka

YuuTHIBasg Takoe noBefeHne, OyaeT Hepa3yMHO daBaTh GYHKIMU, TPUHUMAIOIIEN! OOUH apryMeHT
COCTAaBHOI'O THUIIQ, TO K€ MMs, YTO U OOHOMY U3 mojiex OJAHHOI'O COCTABHOI'O THIIA. Ecnu BO3HUK-
HeT HEOOHO3HAYHOCTL, IIPEeAIIOYTUTEeJIbHEE OKAXKeTCd IIPOYTEeHHME MMEHH IIOJIisA, TaK 4YTO TaKYIO
dbyHKIMIO HENB35 OYOET BLI3BATh 0€3 JOMMOTHUTE IbHEIX TPIOKOB. HampuMep, [ist IPUHYOUTEIIEHOT O
IIPOYTEHUAd MMEHU d)YHKLII/II/I, HOTpeﬁyeTCH OOIIOJIHUTHL 3TO UMSA CXGMOfI, TO €CTh, HAallUCATh cxe-—
Ma.QyHKJHYI (COCTaABHOE_3HAayeHHe) .

8.16.6. CMHTAaKCUC BBOAMMbBIX U BbIBOOMUMbIX 3HAY€HUU COCTABHOIo TU-
na

BHeltHee TeKCTOBOE IIpPEeCTaBIEHNEe COCTABHOTO 3HAYEHUS COCTOUT M3 3aIlMCHU 3JI€MEHTOB, HHTEPIIPe-
THUPYEMBIX 110 IIpaBUjiaM BBOAA/BEIBOJA HJIS COOTBETCTBYIOIIUX TUIIOB IIOJIeH, U OQOPMIIEHUS CTPYKTYPHI
cocTaBHOTO Tuna. OGopMIIeHHe COCTOUT U3 KPYTJILIX CKOOOK (( M )) OKPY2KAIOIINX BCE 3HAUEHUEe, U 3a-
IATHX (,) MeXaOy ero sajgeMeHTaMu. [IpoGelbHBIE CUMBOJIEI BHE CKOOOK UTHOPHUPYIOTCS, HO BHYTPU OHH
CUYMTAIOTCS YaCTbI0 COOTBETCTBYIOIIEr0 3JIEMEHTa U MOTYT YUYUTHIBAThCS UJIN HE YUUTHIBATHCS B 3aBUCH-
MOCTH OT IIPaBUJI IpeoOpa30BaHus BBOOUMEBIX JAaHHBIX [JIs THUIIA 3TOTO 91eMeHTa. Hampumep, B 3amucu:

" 42)1

mpobesel OyoyT HTHOPUPOBATHCS, ECIIM COOTBETCTBYIOIIEE II0JIe UMEET LEJIOYNCIeHHBIN TUII, HO HE TeK-
CTOBEIH.

Kak 6B17I0 TTOKa3aHO paHee, 3allMCHIBAas COCTaBHOE 3HAYeHUe, JTI000M ero 3JieMeHT MOXKHO 3aKITIOUYHUTh B
KaBBIYKU. ITO HYHCHO OesaTh, eCiu Ipu pa3bope 3TOro 3HaYeHHUs 6e3 KaBLIYeK BO3MOXKHA HEOMHO3HAY-
HOCTh. Hamipumep, B KaBBIUKK HYXKHO 3aK/II0YaTh 9JI€MEHTH], comepKaliiie CKOOKHM, KaBEIUKHU, 3aTISATYIO
UM 00PaTHYIO KOCYIO 4epTy. YTOOHI BKITIOYHUTE B ITOJIE COCTABHOTO 3HAUEHUS, 3aKTI0UYEHHOE B KaBLIUKH,
TaKHe CUMBOJIBI, KaK KaBBIYKK UM 00paTHAas Kocas YepTa, Iepell HUMU HyKHO M00aBUTL 00paTHYIO KO-
cyio uepty. (KpoMe Toro, mpoayOIHpOBaHHLIE KABHIYKM B 3HAUEHUH IIOJIS, 3aKITIOUEHHOTO B KaBBIUKH,
BOCIPUHUMAIOTCSI KaK OgUHapHBIE, TOO0OHO amocTpodam B cTpokax SQL.) C gpyro¥ CTOPOHEI, MOXKHO
000#THCEH 63 KaBHYEK, 3alllUTUB BCE CUMBOLI B JAHHBIX, KOTOPEIE MOTYT OBITh BOCIIPHUHSTE! KaK YacCTh
CHUHTAKCHCa COCTABHOTO 3HAUEHMUS, C TIOMOIITLIO CIIEIIIOCIeI0BaTeIbHOCTEH.

3uavenne NULL B 3To¥ 3anucu IIPeACTaBIsIeTCS ITYCTHIM MEeCTOM (KOoTHa MeKAy 3allIThIMHU U1 CKOOKa-
MU HeT HUKAKHUX CUMBOJIOB). YTOOLI BBECTU UMEHHO IIyCTYI0 CTPOKY, @ He NULL, Hy>KHO HanucaTth "".

(DYHK]_[I/IH BBIBOJA COCTABHOI'O 3HAYEHMH 3aKJII04YaeT 3HaYeHUudA moJien B KaBBIYKH, €CJIM OHHU IIpencTaB-
JISI0T coOOM IycThle CTPOKHU, MO0 comepzkKaT CKOOKM, 3allsAThle, KaBLEIYKM MU 00PaTHYIO KOCYIO 4epTy,
71160 COCTOST U3 omHUX NMpobeoB. (B mocnequeM ciiyyae MOXKHO 000MTHUCEH 03 KaBEIYeK, HO OHU A00aB-
NIAI0TCA O ynobountaemocTH.) KaBeluky 1 oOpaTHas Kocas YepTa, 3aK/II0YEHHBIE B 3HAYEHUS TIOJIEH,
IIPU BHIBOJE MYyOIUPYIOTCH.

IIpumMeuyaHnue

I[TomuauTE, yTO HanmMcaHHasa SQL-KoMaHOa npexXae BCEero UHTEPIPETUPYETCSA KaK TEKCTOBas CTPO-
Ka, a 3aTeM KaK COCTaBHOe 3HaueHue. BCcIeacTBre 3TOT0 YKMCIO0 CHMBOJIOB 00PAaTHOM KOCOM YePTHI
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yoBamBaeTcs (eClyu MCHONb3YIOTCS CIIEIIIOCIen0oBaTelbHOCTH). Hampumep, 4TOOH BBECTH B IIOJIE
COCTaBHOTI O CTOJIOIIa 3HAYEHNE TUTIA text C 00PAaTHOM KOCOM 4YePTON U KaBEIYKaMHU, KOMaHIy HYyXK-
HO OymeT 3amucaTh Tak:

INSERT ... VALUES (' ("\"\\")"');

CHauasna 060paboT4YMK CIIEIOCIIeOBaTEIbHOCTEN yIansieT OOUH YPOBEHb 00PaTHOM KOCOM YEPTHI,
TaK 4TO aHAJIM3aTOP COCTABHOTO 3HAaYEHU IOJIydaeT Ha Bxon ("\"\\"). B cBo ouepens, OH Ie-
pemaéT 3Ty CTPOKY IIpollefype BBOOa 3HAUEHWsS THIIA text, TOe OHa Ipeobpa3yiorcsa B "\. (Ecou
OBI MBI pabOTalK C TUIIOM OAaHHBIX, TPOIeypa BBOOa KOTOPOTrO TaKxXKe MHTePIIPeTupPyeT 00paTHYIO
KOCYIO 4epPTy 0COOBIM 00pa3oM, HalpuMep bytea, HaM MOTJI0 ObI HOHAAOOUTHCS y2Ke BOCEMB TaKUX
CHMBOJIOB, YTOOBI COXPaHUTDL 3TOT CHMBOJI B II0OJIE COCTABHOT'O 3Ha4UeHUsd.) Bo n3bexkaHue Takoro
oyOGIMpPOBAHUS CIEIICUMBOJIOB CTPOKHM MOKHO 3aKJII049aTh B mosuiapsl (cM. [Togpasmen 4.1.2.4).

IToocka3ka

3anmucHBaTh COCTaBHEIE 3HaUYeHUS B KoMaHgax SQL gacTo GriBaeT yooOHee ¢ IOMOIIbI0 KOHCTPYK-
TOpa ROW. B ROW OTHmesbHbIE 3HAUEHUs 3JIEMEHTOB 3alMCHIBAIOTCS TaK XXKe, KaK eciu Obl OHU He
OBLTM YJIeHaMU COCTABHOTO BHIPAXKEHUS.

8.17. Anana3oHHbIEe TUMNbI

IInana3oHHBIE TUITH IPEACTABISIOT AUaIla30Hb 3HAaYEeHUM HEKOTOPOT0 THIAa HaHHBIX (OH TaKXKe Ha3biBa-
eTcsi noOmunoM ouarna3oHa). HampuMep, guama3oH THIIA timestamp MOXKET MIPEICTABIIATh BDEMEHHOM
WHTEepBaJl, KOTOa 3ape3epBUPOBaH 3aJjl 3acefiaHuii. B maHHOM cjiydyae TUIIOM JAaHHBIX OyHeT tsrange (CO-
KpaleHue oT «timestamp range»), a MOOATUIIOM — timestamp. [IOOTUII OOIXKEH OLITH OJTHOCTHIO YIIOPSI-
IOYMBAEMBIM, YTOOBI MOXKHO OBIZIO OMHO3HAYHO ONpPenesiuThb, TIe HaXOOUTCS 3HaUYeHUE 110 OTHOIIEHUIO
K IVana3oHy: BHYTPH, 0O WU IIOCJIe HEro.

[vama30HHBIE TUIIH TONE3HBEl TEM, YTO TO3BOSIOT MPEACTAaBUTh MHOKECTBO BO3MOXKHBLIX 3HAUEHUH B
OOHOM CTPYKTYpPE MaHHBIX M YETKO BEHIPA3UTH TaKKe TIOHSATHS, KaK lepecedyeHne quamna3oHoB. Haubomee
OYEBUIOHBLIN BapMaHT WX HCIIOJIb30BAHUS — MPUMEHSTh AUAINla30HbI AAThHl 1 BPEMEHU [JI COCTaBIIEHUS
pacmucaHus, HO TaKKe MOJIe3HBIMU MOTYT 0Ka3aThCs IUATIa30HH 1IeH, MHTEPBaIbl U3MEPEHUH U T. .

8.17.1. BcTpoeHHble aMana3oHHbIe TUMNbI

PostgreSQL umeeT cnenyomiye BCTPOEHHBIE AUaa30HHBIE THUIIHL:

int4range — OUAIIa30H IIOATUIIA integer

int8range — OWAINIA30H IIOOTUIIA bigint

numrange — OUANIA30H IIOOTUIIA numeric

tsrange — OUAIA30H IIOATHUIIA timestamp without time zone
tstzrange — OUAIlIa30H IIOATUIIA timestamp with time zone

daterange — OHAIIA30H IIOOTUIIA date

IToMuMO 3TOTO, BEI MOXKETE ONPENeNATh COOCTBEHHBIE TUIIH]; ToapoOHee 3To onucano B CREATE TYPE.

8.17.2. NMpumMmepsbl

CREATE TABLE reservation (room int, during tsrange);
INSERT INTO reservation VALUES

(1108, '[2010-01-01 14:30, 2010-01-01 15:30)");
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—— BxoxneHue
SELECT intd4range (10, 20) @> 3;

—— IlepexkpriTHE
SELECT numrange (11.1, 22.2) && numrange(20.0, 30.0);

—— JlonyueHUEe BEepxXHEH TI'pPaHUIb
SELECT upper (int8range (15, 25));

—— BbIUHCIIEHHE [epecedYeHud
SELECT intd4range (10, 20) * intdrange (15, 25);

—— dBndeTcd M OUANA30H [IYCTHIM?
SELECT isempty (numrange (1, 5));

IToyHBIM CITHMCOK OIepPaToOpPOB 1 QYHKIINY, TpegHa3HauYeHHBIX /IS AUalla30HHBIX TUIOB, IPUBEOEH B Tal-
nuie 9.50 u Tabnume 9.51.

8.17.3. BKsao4YyeHue U UCKJIlIo4YeHUue rpaHuml

JIro601 HeHYCTOﬁ OUualla30H UMeEeeT OB€ I'PAHUILIbI, BEPXHIOIO 1 HUXKHIOIO, ¥ BKIIIOYAET BC€ TOYKHU MEXKIOY
3TUMM 3HAaUYEeHUSIMHU. B Hero takxke MoXKeT BXOOUTh TOYKA, Jiexkalllasa Ha I'PaHuUIlie, eCJIi OJualla30H BKIIIO-
YaeT 93Ty T'PaHUuIy. U HaOGOpOT, €CJIM O alla30H He BKJII04YaeT 'PaHUIly, CHUTAEeTCsA, YTO TOYKa, JIeXKalllad
Ha 9TOu I'PDaHUIlEe, B HETO HEe BXOOUT.

B TekcTOBOM 3anucu gualia3oHa BKIIIOYEHNEe HUXKHEN IpaHUuIlbl 0003HAaYaeTCsI CUMBOJIOM « [», a MUCKITIO-
YeHHeM — CHUMBOJIOM « (». 71T BepXHEM I'paHHUIbl BKIIOYeHHe 0003HaYaeTCs aHAJIOTHYHO, CUMBOJIOM
«]», a HCKJII0YeHNe — CUMBOJIOM «) ». (ITompoOHee 3To omucaHo B [Togpa3merne 8.17.5.)

,HJ'IH IIPOBEPKH, BKIIIOYAETCSA JIM HUXKHAA WUIJIN BEPXHAA I'PaHUIla B JHAIla30H, IIPeJHa3Ha4Y€HEbL (I)YHKHI/II/I
lower_inc B upper_inc, COOTBETCTBEHHO.

8.17.4. HeorpaHu4yeHHble (DecKOoHe4YHble) aMana3oHbl

8

HuxHIOI0 rpaHuIly Auana30Ha MOXKHO ONMYCTUTh U OTIPEMe/IuTh TeM CaMbIM IMalla30H, BKITIOYAOIIUHN BCe
3HAUYEeHMHs, JIexKalllie HUXKe BepXHel IpaHullbl, Hampumep: (, 3]. [logoGHBEIM 00pa30M, eciy He oIpefe-
JIUTH BEPXHIOI TPaHMIly, B OHANA30H BOHUOYT BCe 3HAUEHUS, JieXkKalllie BHIIe HUXKHeH rpaHulsl. Eciu
XKe OmyllleHa ¥ HUXKHSS, ¥ BePXHSsS I'PaHUIIBl, TAaKOUW Ouala3oH OyoeT BKIYATh BCE BO3MOXKHEIE 3HAYe-
HHUS CBOETO IMOATHIIA. YKa3aHue OTCYTCTBYIOIIel I'PaHuIIEl KaK BKII0YaeMOM B JUala30H aBTOMAaTHYECKH
mpeobpa3yeTcs B UCKIIIOYAIONIee; HAaIpuMep, [, ] mpeobpa3yeTcs B (, ). MOXKHO BOCIPUHUMATH OTCYT-
CTBYIOIIHE 3HAYEHHUS KaK IIJIIOC/MUHYC O€CKOHEeUYHOCTD, HO BCE 2Ke 3TO 0CO0bIe 3HAaUYeHUA MHUalla30HHOTO
THIIa, KOTOPLEIE OXBATHIBAIOT ¥ BO3MOIXKHEIE [IJISI ITOATHUIIA 3HAYEHUS TUII0C/MUHYC 68CKOHEYHOCTD.

II71s1 TOOTUIIOB, B KOTOPHIX €CTh IIOHATHE «OECKOHEYHOCTh», infinity MOXKET MCIOIb30BAaThCS B Kade-
CTBeé SABHOT'O 3HAYE€HHUA TI'DAaHUIIHI. HpI/I 9TOM, HallpuMep, B OHAlla30H [today, infinity) C IOOTUIIOM
timestamp HEe 6YJIGT BXOOUTH CIIeIUAJIbHOE 3HQUeHue infinity JAQHHOTO IIOATHUIIA, OOHAKO 3TO 3HAYEHUEe
GyﬂeTBXOﬂHﬂbBHHaHa3OH[today,infinity],KaKIIBﬂHaHaBOHLI[todayJ U [today,].

ITpoBepuTh, OTIpENEIIEHA U BEPXHSIS UM HUXKHSS IPAHULA, MOXKHO C ITOMOIIBI0 PYyHKIUN lower_inf U
upper_inf, COOTBETCTBEHHO.

17.5. Beoa/BbiBOA AMana3oHOB
BBOJII/IMOG 3HAQUYEeHHEe OUalla30Ha OOJIZKHO 3allUChIBATHCSA B OJIHOfI U3 cnenylomnx (I)OpM:

(HuXHIg-IrpaHHla, BEPXHII—TPaHHuna)
(HuxXHIg-rpaHHula, BEpXHIId—TrpaHHnal
[HUXHIg-IrpaHHa, BEPXHII—TPaHHuna)
(HHXHI9-TFPaHHLa, BEPXHI9d—TPaHHuLa]

empty
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Tun ckoOoK (KBagpaTHBIE WK KPYTJIbIE) OIpemenseT, BKIIYaloTCS JIM B OHAla30H COOTBETCTBYIOIIHE
TPaAHUIIEI, KaK OIIMCAHO BEHIINIE. 3aMeThTe, UTO IOCIeOHIsa popMa COmePKUT TOILKO CIIOBO empty U OIIpe-
JenseT MyCTOM Auara3oH (ouamal3oH, He comepKalluil ToUeK).

3mech muxrag-rpasurya MOXKeET OBITh CTPOKOM C MOIYCTHMBIM 3HaYEHUEeM IIOATHUIIa UIH OBITh IyCTOH (TO-
rma guarna3oH OymeT 6e3 HUKHEeH rpaHuIlbl). AHAJIOTUYHO, BepxHag-rparuya MOXKET 3a[jaBaThbCs OOHUM
U3 3HAYEHUH MOATHUIA WU ObITh HEOTIPENENEHHOM (IIyCTO).

JIroboe 3HaYeHMe TPAHMITH Aualla30Ha MOXKHO 3aKJTIIOUUTEL B KABHIYKH ("). A eClii 3HAaYEeHUEe COMEPKUT
KpYyTJIble WX KBafipaTHBIE CKOOKM, 3allsIThie, KABEIUKU WIM 00PaTHYIO KOCYIO Y4epTy, UCIIONb30BaTh Ka-
BBIYKK HEOOXOIMMO, YTOOR 9TH CUMBOJIHI HE PACCMAaTPHUBAINCh KaK YaCTh CHHTAKCHCa Auana3oHa. dYTo-
OBI BKIIOYUTEH B 3HAUEHUE TPAHUIIH IHAIla30Ha, 3aK/II0YEHHOE B KaBLHIYKH, TAKHUEe CUMBOJILL, KaK KaBhIY-
KM unu obpaTHas Kocas YepTa, Mepel HUMH HyKHO mo0aBUTH 00paTHYO Kocyio uepTy. (Kpome Toro,
mponyOnupoBaHHbIE KaBEIYKY B 3HAYEHUH HATIa30Ha, 3aKII0YEHHOTO B KABLHIYKH, BOCIIPUHUMAIOTCS KakK
ofMHapHHIe, Tofo0HO anocTpodaM B cTpoKax SQL.) C gpyroi CTOPOHEL, MOXKHO 0OOUTHCH Oe3 KaBHIUEK,
3allIUTUB BCE CUMBOJIHI B TAHHBIX, KOTOPHIE MOTYT OBITh BOCITPHUHSITE KaK YacTh CHHTAKCHCA IUala30Ha, C
TIOMOIIIBIO CITeNIocenoBaTeIbHOCTe . YTOOR 3aaTh B KAYeCTBe T'PAHUITH IIYCTYI0 CTPOKY, HYy?KHO BBe-
CTH "", TAaK KaK IIyCTasA CTPOKa 0e3 KaBEIUeK OymeT 03HaYaTh OTCYTCTBHE T'PAHUITHL.

ITpoGesbHBEIE CHMBOJIBL A0 U ITOCIIE OTIPeAesIeHUsT ualla30Ha UTHOPUPYIOTCS, HO KOT{Ia OHU IPUCYTCTBYIOT
BHYTPH CKOOOK, OHM BOCIIPMHMMAIOTCS KaK YaCTh 3HAUEHUSI BEPXHEH UIIHN HUXKHEeH IpaHuIlbl. (XoTs oHU
MOT'YT TaKzKe UTHOPUPOBATHCS B 3aBUCUMOCTH OT IIO[THIIA HHaNa30Ha.)

IIpuMmeyanue

OTH IIpaBujia OYeHb MOX0XKHU Ha ITpaBujia 3alliCU 3HAaYEeHUH OJId II0JIed COCTaBHBIX THUIOB. [ OMOJI-
HUTEeJIbHBIE 3aMevYaHus IIpuBeaeHHl B [logpa3nene 8.16.6.

[Tpumepsr:

—-— B OUanasOoH BKIouaeTcd 3, HEe BKIUAEeTCd 7 M BKIOUYAKTCYI BCE TOUKH MEeXOy HUMHU
SELECT '[3,7)'::int4d4range;

—— B OUAaNnas3OH HEe BKJIUYATCd 3 M 7, HO BKIKOUAITCYI BCE TOUKH MEXIOy HUMU
SELECT '(3,7)'::int4range;

—— B QOHalasoOH BKIlUYaeTCd TOIbKO OOHO 3HaueHue 4
SELECT '[4,4]'::int4range;

—— @OuanasOH He BKIOUYaeT HUKAKUX Touek (HopManuslallud 3aMeHUT ero OolpeleleHue
-— Ha 'empty')
SELECT '[4,4)'::int4range;

8.17.6. KoHCcTpyMpoBaHue aoMana3oHOB

71 KaXKOoro Oualal30HHOI'O THIla onpedeieHa PyHKIMSA KOHCTPYKTOpPA, MMeIoas TO Ke UM, 4TO U
OaHHBIM TUII. MICTI0/Th30BaTh 3TOT KOHCTPYKTOP OOBIYHO YIoOHEee, YeM 3alluChiBaTh TEKCTOBYIO KOHCTAHTY
Iuaria3oHa, Tak KakK 3TO u30aBiisgeT OT MOTPEOHOCTH B OMOTHUTEIbHBIX KaBbIdYKax. OyHKITNS KOHCTPYK-
TOpa MOXKEeT MPUHUMATh [iBa UK TPHU ITapaMeTpa. BapuaHT Cc AByMS ITapaMeTpaMHK CO3[aéT Auara3oH
B CTaHOapTHOU (GopMe (HUKHSSA TpaHUIla BKIIOYaeTCsI, BEPXHSSA MCKII0YaeTCs), TOTOa Kak [OJId BapuaH-
Ta C TpeMs NapaMeTpaMu BKIIIOUeHHe I'PaHUIl OIIPeesieTcsa TPEThUM IlapaMeTpoM. TpeTuil mapaMeTp
IOJIXKEH comepzKaTh OOHY U3 CTPOK: « () », « (]1», «[)» unu «[]». Hanpumep:

—— Ionuag dopMa: HUXHIYI IpaHUlla, BEPXHAd T'PaHHUIla U TEKCTOBad CTPOKa, Oonpenendomad
—— BKJIKOUYeHHEe/UCKIIOUYEHHEe TI'PaHUIl.
SELECT numrange (1.0, 14.0, '(]'");

—-— Ecnu TpeTud apryMeHT ONylmeH, nompasyMeBaetcd '[)'.
SELECT numrange (1.0, 14.0);
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—-— XoTdg 3mechb ykaswiBaeTcd '(]', mpu BHIBOIOE 3HaueHue OymeT NPUBEIEHO K
—— KaHOHHYEeCKOMYy BHIOY, Tak kak int8range — TUN IOUCKPETHOrO OHanasoHa (CM. HHXE) .
SELECT int8range (1, 14, '(1'");

—-— Korma BMecTO niobo¥ rpaHullbl ykaswBaeTcd NULL, COOTBEeTCTByLIEH T'PaHUIIb
—-— y IuamnasoHa He OyIerT.
SELECT numrange (NULL, 2.2);

8.17.7. Tunbl AUCKpPETHbLIX AMana3soHOB

IucKpeTHHIM OUATa30HOM CYMTAETCS Aualal30H, O IIOATHUIa KOTOPOTro OOHO3HAYHO ONPEeNesieH «Imar»,
KaK HaOpuMep OIS TUIOB integer U date. 3HAUEHUS STUX ABYX THUIIOB MOXKHO Ha3BaTh COCEOHUMH, KO-
roa MeXay HUMU HeT HUKaAKUX OAPYyTruX 3Ha4YeHni. B HellpeprIBHEIX AUana30HaX, HaIpOTHUB, Bcerga (unmu
TIOYTH BCErma) MOXKHO HaAWTHU eIle€ OJHO 3HAaYeHHe MeXKOy ABYyMs HaHHBIMU. HampumMep, HempephIBHBIM
ouala3oHoOM 6y,1:[eT OWAIlIa30H C IIOOTUIIAMU numeric U timestamp. Xots timestamp UMeET OTPaHUYECH-
HYIO TOYHOCTb, TO €CTh TEOPETUUYECKHU OH SIBJIIETCS OUCKPETHHIM, HO BCE K€ JIydIlle CUMTaTh er0o Hellpe-
PBLIBHBEIM, TakK Kak IIar ero 0OLIYHO He OIpeIeséH.)

MOKHO TaK¥Ke CUuTaTh OUCKPETHEIM IIOOTUII IMAIIa30HA, B KOTOPOM YETKO OIIpenesieHbl IIOHATUSA «CJie-
AOYIOIIEero» U «IIpenbIiaylnero» 3JIEMEeHTa OJId KaXKO0I'0O 3HAa4YEeHHUd. Takue omnpenesieHus IO3BOJIAI0T IIpe-
O6pa3OBBIBaTb T'PaHULBEI JAIla30HA U3 BKIIIOYAE€MEIX B UCKIIIOYaEMEIE, BBI6I/IpaH CJ'IeJIy'IOH_II/Iﬁ UJIN ITpenbl-
JIYH.II/If/i 3JIEMEHT BMECTO 3adaHHOTO 3HAYEeHU. HaHpHMep, OHalla30HBI JEJIOYUNCIIEHHOI' O TUIIa [4,8] B
(3, 9) OIIHMCHIBAIOT OJHO W TO K€ MHOXKECTBO 3HAaYEHUM; HO [JII Aruana30Ha NOATUIIa Numeric 5TO He TakK.

I5ns1 TUIIA OUCKPETHOT'O OMalla30Ha OmpenesisieTcst GYHKINUS KAHOHU3AluU, YIUTHIBAOIIas pa3Mep Ia-
ra IOJIsi JaHHOTO MOATHIIA. 3aJada 9TOM (QYHKIIMN — Mpeo0pa30BaTh PaBHO3HAYHBIE TUAMA30HEI K eOUH-
CTBEHHOMY IIPE[CTaBI€HNI0, B YaCTHOCTH HOPMAaIM30BaTh BK/IIOYaeMble U UCK/II0YaeMbie TpaHuIlel. Ec-
i QYHKIIKUS KaHOHU3alWU He OoIpeferieHa, IUana30Hbl C Pa3IMYHEIM OIlpeneneHreM OyoyT BCerga Cuu-
TaThCs Pa3HBIMH, MaXke KOrga OHU Ha CaMOM [iejie MIPEeaCTaBIIsIIOT OMHO MHOXKECTBO 3HAYEHUH.

Il BCTPOEHHBIX TUIIOB int4range, int8range U daterange KaHOHUYECKOE IIPeACTaBlIeHNe BKIIOYaeT
HHUZXKHIOIO TPAHUIY U He BKJII0OYaeT BEPXHIOI0; TO €CTh AMAIlla30H IIPUBOOUTCA K BHUOY [). OJIHaKO O
HEeCTaHOAPTHBIX TUIIOB MO2KHO HCIIOJIb30BATh U OPYyTrue COTJIalllIEeHud.

8.17.8. OnpepneneHve HOBbIX AMANA30OHHbLIX TUNOB

ITonv3oBaTenu MOT'yT OIIpenensaTb COOCTBEHHELIE IVala30HHbIE THUIIBI. 9TO MOXKET ORBITH II0JIE3HO, Korga
HY2XKHO HUCITOJIb30BATh JUAIIA30HEI C IIOOATUIIAMHU, OJI KOTOPBIX HET BCTPOEHHBIX NUAIIa30HHBIX TUIIOB. Ha-
IIpuMep, MOZKHO OIIPpEeOeJInThb HOBBIM TUII OUana30Ha OJid MOATUIIa float8:

CREATE TYPE floatrange AS RANGE (
subtype = floats,
subtype_diff = float8mi

SELECT '[1.234, 5.678]'::floatrange;

Tak Kak [ysi £loat8 OCMBICJIEHHOE 3HAaYEHUE «IIara» He onpeneeHo, GyHKIMS KaHOHU3AINK B JaHHOM
npuMepe He 3afa€Tcs.

Onpenenﬂﬂ COOCTBEHHBIN OUANa30HHBIN TUI, BBl TaKXKe MOXKETe BBIGpaTI: Opyrue mnmpaBujia COPTUPOBKHU
HJIN KJIaCC OIlepaTopa B-;:[epeBa OJIsd €Tr0 IIOOTHIIA, YTO ITO3BOJIMT USMEHUTH IIOPAOOK 3HA4YeHUH, OT KOTO-
POro 3aBUCHUT, KaKH€ 3HAYEHU II0IIaJal0T B 3aJaHHBIA OMaa30H.

Ecnu mogTun MOXKHO paccMaTpuBaTh KakK OMCKPETHEBIM, a He HEeIPEPHIBHEIM, B KOMaHIe CREATE TYPE
CIenyeT TaKxXke 3aJaTh QYHKIIMIO xaHoHusanuu., ITOM QYHKIIMU OyOeT IepeaaBaThCs 3HaUeHUe auala3o-
Ha, a OHa [O0JI’)KHA BEPHYTh PaBHO3HAYHOE 3HAUYEHUE, HO, BO3MOXKHO, C APYTUMU I'PaHuLlaMu 1 GopMaTHU-
poBaHueM. [ OByX OMaNa30HOB, IPEOCTaBIISIONINX OOHO MHOXKECTBO 3HAYEHUM, HAallpUMeD, LIeT0UYnC-
JIEHHBIE MWAIa30HH [1, 7] U [1, 8), OYHKIIMSI KaHOHM3ALIMY JOJIKHA BEIIaBaTh OMUH pe3ynbraT. Kakoe
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8.

%

MMEHHO IIpefcTaBieHue OyoeT CYMUTAThCSI KAHOHWYECKUM, He UMeeT 3HaYeHUs — TJIaBHOe, YTOOBI aBa
PaBHO3HAYHEIX OHAlla30Ha, 0TMOPMaTUPOBAHHEIX IO-Pa3HOMY, BCerga IpeoOpa30BEIBAINCh B OJHO 3Ha-
YyeHHe C OMMHAKOBHIM (hopMaTHpoOBaHueM. IIoMUMO uCIpaBieHus ¢popMaTa BKII0YaeMbIX/HCKITIOUaeMBIX
rpaHull, QYHKIHUS KaHOHU3AIIMH MOXKET OKPYIJISTh 3HAaYeHHUS T'PAHUII, eCJIM pa3Mep IIara IpeBHIIaeT
TOYHOCTb XPaHEHUs HNoATHUIa. HampuMep, B TUIIe OHalla30oHa [AJIs HOATHUINA timestamp MOXKHO OIIpefe-
JINTH pa3Mep Ilara, paBHLIN Yacy, Toraa GyHKIMS KaHOHU3AIMY J0IKHa OyIeT OKPYTJIUTh T'PAaHUIIH, 3a-
OaHHBIE, HAIPUMEDP C TOYHOCTHIO 10 MUHYT, MO0 BMECTO 3TOTO BHIIATH OIIHUOKY.

ITomuMo 3TOTO, OJIsT MI000T0 OUAIIa30HHOTO TUIIA, OPUEHTHUPOBAHHOIO Ha MCIOJIb30BaHUE C MHAEKCAMU
GiST unu SP-GiST, monxkHa OHITH ONpeneNieHa pa3HUIlA 3HAUEHHWH ITOATUIIOB, (GYHKIUS subtype_ diff.
(Uamekc cmoxkeT paboTaTh 1 6e3 subtype_diff, HO B OOIBITUHCTBE CIIy4YaeB 3TO OyaeT He Tak 3(hGHeKTUB-
HO.) OTa QpyHKIUSA IPUHUMAET Ha BXOJ ABa 3Ha4YeHUS OATUIIA U BO3BpalllaeT UX pasHuly (T. €. X MUHYC
Y) B 3HAUEHUM TUIIA float 8. B ToKasaHHOM BEHIIIIE IPUMEPE MOXKET UCIIONb30BaAThCSI MYHKIIUS float8mi,
oIpemesisionias HUuXKeJjlexKalllyio peaau3aliio 0OOLIYHOI0 oIlepaTopa «MUHYC» [JIsI THIIA float8, HO OIS
IPYyTOro MOATHUIIA MOTYT IIOTPeO0BaThCS HOIIOIHUTEIbHEIE Tpeobpa3oBanusi. MHOTOa a1 IpeacTaBIeHUST
Pa3HUILI B YUCJIOBOM BHIE TpPeOyeTcCs elmé u TBopuYeckKui mogxon. OyHKIMSA subtype_diff, HACKOJIBKO
9TO BO3MOXKHO, IOJIXKHAa OLITH COTJTacOBaHa C MOPSIIKOM COPTHUPOBKHM, BEITEKAIOIINM U3 BEIOPAHHBIX ITpa-
BUJI COPTUPOBKHU M KjIacCa OIMepaTopa; TO €CTh, €€ Pe3yIbTaT HOJI2KEH OBITh MOJIOKUTEIbHBIM, €CJIU CO-
TJIACHO MOPSIIKY COPTUPOBKY MEPBHIN €€ apryMeHT O0JIbIlle BTOPOTO.

Emé oguH, He CTOJIb TPUBUAJIBHBEIN NpUMep 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;

IomonmHUTEeJIbHBIE CBeOeHUs O CO3MaHnM OHUAala30HHBIX TUIIOB MOXKHO HauTHu B onucanuu CREATE TYPE.

17.9. NHpexkcauusn

7151 cTONOII0B, UMEIOIINX OUala30HHBINA TUII, MOKHO co3HaTh uHAeKCcH GiST u SP-GiST. Hanpumep, Tak
co3pgaérca uupekc GiST:

CREATE INDEX reservation_idx ON reservation USING GIST (during);

Wupekc GiST unu SP-GiST moMoraeT yCKOPUTH 3alIPOCHI CO CJIEAYIOIIUMHU OllepaTopaMu: =, &&, <@, @>,
<<, >>, - |-, &< U &> (DOTOJHUTEJILHO O HUX MOXKHO y3HaTh B Tabnuie 9.50.

KpomMme Toro, Oy TakKux CTOJIOIIOB MOXKHO CO37IaTh MHOEKCH Ha OCHOBe Xellla ¥ B-mepeBbesB. s MHOEK-
COB TAaKUX THUIIOB MOJIE3€H MO CYTH TOJBKO OOWH OIEepaTop OHuala30Ha — paBHO. [TOpsSIOK COPTHPOBKH
B-mepeBa ompemenseTcs O 3HaUYEeHWH quana30Ha COOTBETCTBYIOIIMME OTIepaTOpPaMu < U >, HO 9TOT II0-
PSIOOK MOXKeT OBLITh ITPOM3BOJIBHEIM 1 OH He OUYeHb BaXKeH B pealbHOM Mmupe. Iloamep:kka B-mepeBneB u
xXerel auana30HHLIMY TUIIAaMU HyKHa B OCHOBHOM [IJISI COPTHUPOBKY ¥ XEIIMPOBAHUS IIPU BHIIOTHEHUHN
3alpoCoB, HO He [JIs CO3MAHUs CaMUX HHOEKCOB.

17.10. OrpaHuyeHusa Ana aManasoHOB

Torma Kak O CKaJsPHBEIX 3HAYEHUH eCTeCTBEHHBIM OTrPaHUYEHUEM SIBISIeTCS UNIQUE, OHO OOBIYHO He
TIOOXOMOUT [OJIS1 AMala30HHBIX TUIIOB. BMeCcTo 3TOro 4aille OKa3bIBalOTCS IT0JIe3Hee OTrPaHUuYeHUA-UCKITIO-
yeHus (cM. CREATE TABLE ... CONSTRAINT ... EXCLUDE). Takue orpaHUYeHHts IO3BOJISIOT, HallpuMep
OIIPEeNEeTUTD YCIIOBUE «HeIlepecedeHnsI» quana3oHoB. Hampumep:

CREATE TABLE reservation (
during tsrange,
EXCLUDE USING GIST (during WITH &&)
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)i
9To orpaHHYeHNe He ITO3BOJIUT OJHOBPEMEHHO COXPAaHUTL B TAOIHUIIEe HECKOILKO AMana30HOB, KOTOPHIE
HaKJIafgbIBalOTCA OPYr Ha Oopyra:

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)");
OIIMBKA: xoOHPIUKTYKOIEEe 3HAUEHHME KIua HapyllaeT Or'paHHUYeHHe—UHUCKIUeHHEe
"reservation_during_excl"
[IOOPOBHOCTH: Kmwou (during)=(["2010-01-01 14:45:00","2010-01-01 15:45:00"))
KoHOIUKTYET C cymecTByilomuM kimouoMm (during)=(["2010-01-01 11:30:00","2010-01-01
15:00:00"))

s MaKCHUMAaJIbHOM T'HOKOCTH B OTrPaHNYEHHNHU-UCKITIOYEHNU MOXKHO COYEeTaTh IIPOCThIE CKAJIAPDHBIE TUIIBI
OAHHBIX C OYAlla30HAMUY, HCIIOJIb3Yys PACHIMPEHNEe btree_gist. HaHpHMep, €CJIi btree_gist yCTaHOBJIE-
HO, Cllefgymiiee OrpaHu4deHue He 6YHeT OOIIYCKaTh IIepeCeKalluecsa Jualla30HbI, TOJIBKO €CJIN COBIIa-
HOAIOT TaKXKe 1 HOMEePa KOMHAT:

CREATE EXTENSION btree_gist;
CREATE TABLE room_reservation (

room text,

during tsrange,

EXCLUDE USING GIST (room WITH =, during WITH &&)
)

INSERT INTO room_reservation VALUES
("123A', '[2010-01-01 14:00, 2010-01-01 15:00)");
INSERT 0 1

INSERT INTO room_reservation VALUES
("123A', '[2010-01-01 14:30, 2010-01-01 15:30)");

OIIMBEKA: xoHOIUKTyKLIlee 3HAUYEHHEe KIOYa HapyllaeT OlPaHHUYEHHE HCKIIOUEeHHE
"room_reservation_room_during_excl"

[IOOPOBHOCTH: Kmou (room, during)=(123A, [ 2010-01-01 14:30:00,
2010-01-01 15:30:00 )) xoHdmUKTYeT

C CcymecTBylmUM kinoyoMm (room, during)=(123A, ["2010-01-01 14:00:00","2010-01-01
15:00:00")) .

INSERT INTO room_reservation VALUES
('"123B', '[2010-01-01 14:30, 2010-01-01 15:30)");
INSERT 0 1

8.18. NpeHTndukaTopbl 006bLEKTOB

Upentuduxatop o6nvekra (Object Identifier, OID) ucnonslyercs BHyTpu PostgreSQL B KauecTBe IepBUY-
HOT'0 KJI04Ya Pa3JIMYHBIX CUCTEMHEIX Tabnuil. B nmonmb3oBaTenbckue Tabnuusl crondeln; OID mobaBnseTcs,
TOJIBKO €CJIY IIPU CO3TaHUM TaGIUIBl yKA3bIBaeTCSI WITH OTDS WMJIM BKIIIOYEH IapaMeTp KoHUrypanmu
default with oids. UpenTudukatop oO6beKTa IpeAcTaBisieTcss B TUIlE oid. TakxKe Oy TUIa oid ompe-
OeJIeHHl cileaylonue ICeBOOHUMEL: regproc, regprocedure, regoper, regoperator, regclass, regtype,
regrole, regnamespace, regconfig M regdictionary. O630p 3THUX THUIOB IIPUBEOEH B Tabnuie 8.24.

B HacTosIIee BpeMsi THII oid peajan30BaH KaK YeThpEexOalTHoe 11eftoe. TakuM 00pa30oM, 3HaUeHKNe 3TOT0
THIIA MOXKET OBITb HeJOCTAaTOYHO OONBIINM [OJjIsT o0ecleyeHusT YHUKAJIbHOCTHA B 0a3e JaHHBIX HJIH OJaxKe
B OTHEeNbHEIX OombIuxX Tabnumax. [103ToMy B ITOIb30BaTEeIbCKUX TAOMHUIIaX UCIIOIB30BaTh CTOJIOEI] THIA
OID B Ka4eCcTBe IEPBUYHOIO KJII0Ua HEe PeKOMeHayeTcs. Jlydllle BCero OrpaHu4YuTh IPUMEHEHUE 3TOTO
THIIa 00paIeHUsIMNA K CHCTEMHBIM TaOJIUIlaM.
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Il caMoro Tuma oid IOMHMO CPaBHEHU OIIpenesyiIeHbl BCErO HECKOJIBKO OIIePaTOpPOB. OpHaKo ero Mox-
HO IMPUBECTH K LIEJIOMY U 3aTeM 3aefCTBOBATh B OOLIYHEBIX I@JTIOYNCIICHHEIX BEIYMCIICHUSX. (HpI/I 3TOM
cijienyeT oracaThbCda IMyTaHUIEBL CO 3HAKOBLIMI/0E€33HAaKOBEIMHU 3HAYEHUSIMHU.)

Tumnel-iceBmoHUMEI OID camMu 110 cebe He BBOMSIT HOBBIX OIIEPAITUi ¥ OTIIMYAIOTCS TOIBKO CIIeIHaTu3UPO-
BaAHHEIMHU (QYHKIIMSIMH BBOIa/BEIBOOA. DTH PYHKIIMK MOTYT IIPUHUMATh U BEIBOOUTEL HE ITPOCTO YHCJIOBEIE
3HAYEHMUSsI, KaK THUI oid, @ CAMBOJIMYECKHE UMeHa CUCTEMHBIX 00beKTOB. DT THUIIEI IIO3BOJISIOT VIIPOCTUTH
OMCK 00BbeKTOB 1o 3HaueHusM OID. Hampumep, 4ToOBI BEIOPATE U3 pg_attribute CTPOKH, OTHOCSIIHE-
cs1 K Tabyuile mytable, MOKHO HaMUCATh:

SELECT * FROM pg_attribute WHERE attrelid = 'mytable'::regclass;
BMECTO:

SELECT * FROM pg_attribute
WHERE attrelid = (SELECT oid FROM pg_class WHERE relname = 'mytable');

XOTsI BTOPOH BapHAHT BRITJISOUT HE TAKHUM YK IIJIOXHMM, HO 9TO JIMIIIL OYeHb IIPOCTOH 3ampoc. Eciu ke
moTpebyeTcs BEIOpaTh MpaBunbHLIH OID, Korga Tabuila mytable €CTh B HECKOJIBKUX CXeMaX, BIIOKEHHEIN
mopa3anpoc 6ymeT ropas3fo cioxkHee. [Ipeobpa3oBaTenb BBOOUMOTO 3HAYEHUS THUMA regclass HAXOMUT
TabJIMITy COTJIAaCHO 3aJlaHHOMY IIyTH MMOMCKA CXEM, TaK UYTO OH AelaeT «BCE MPaBUIbHO» aBTOMATUYECKH.
AHaIOTrMYHO, IpUBens UOeHTU(PUKATOP TAOMHUIILI K TUIY regclass, MOXHO IIONYYHTH CUMBOJIMYECKOE
IpefcTaBJIEeHNEe YUCI0BOr0 KOfa.

Tao6auma 8.24. UneHTH(PUKATOPHI 00BEKTOB

Nmsa CchLIKH OnucaHue IIpumep 3HaYeHUs
oid any YHCJIOBOM UOEHTU(DUKA-|564182
TOpP 00BEeKTa
regproc pg_proc HMH(bYHKHHH sum
regprocedure pg_proc GYHKIIMS C TUIIAMU apry-|sum (int4)
MEHTOB
regoper pg_operator uMsI oriepaTropa +
regoperator Pg_operator orepaTop C THUIIAMH ap-|* (integer, integer)
TYMEHTOB Uju - (NONE, integer)
regclass pg_class HMsI OTHOULIEHU ST pg_type
regtype prg_type HUMs THUIIA JaHHBIX integer
regrole pg_authid HUMsI POJIN smithee
regnamespace pPg_namespace IPOCTPAHCTBO UMEH pg_catalog
regconfig pg_ts_config KoHUTypalnuss TeKCTO-|english
BOT'O ITIOMCKa
regdictionary pg_ts_dict CJIOBAphb TEKCTOBOI'O IIO-|simple

HCKa

Bce tumns nceBmoruMoB OID st 06b€KTOB, CTPYIIIMPOBAHHLIX B TPOCTPAHCTBO UMEH, TPUHMMAIOT UMe-
Ha, [OIOJITHEHHBIE UMEHEM CXEMHEI, U BHIBOIOSAT MMEHa CO CXEeMOM, ecjii JaHHBIM OOBEKT HeNIb3sd OymeT
HaWTHU B TEeKylIeM IIyTHU IIOMCKa 0e3 UMeHU CXeMbl. THIIbI regproc U regoper INPUHUMAIOT TOJIBKO YHHU-
KaJIbHbI€ BBOOUMBIE IMEHAa (He neperpy}KeHHLIe), YTO OTPaHUYHNBAET UX IDUMEHUMOCTE; B OOJILIIINHCTBE
CJIy4aeB JIy4Ille UCIIOJIb30BaTh regprocedure UJIM regoperator. s Tuma regoperator B 3allUCH YHaAP-
HOT'O OoIIepartopa HeI/ICHOJ'Ib3yeMbII7I OIIepaH] 3aMEeHseTCsa CIIOBOM NONE.

IIomONMHUTEILHEIM CBOMCTBOM OOJBINIMHCTBA TUIIOB mnceBOoHUMOB OID siBnsgeTcsi oO0pa3oBaHUE 3aBU-
cuMmocTtel. Korma B COXpaHEHHOM BHIpaXKeHUU QUTYPHUPYET KOHCTAHTa OOHOTO M3 I3TUX THUIIOB (Ha-
OpUMEpP, B NpPEeOCTaBIeHUWW HIU B 3HAYEHUU CTOJIOIla MO YMOJIYAaHUIO), 3TO CO3MAET 3aBUCUMOCTh
OT leneBoro oObeKTa. Hampumep, ecnu 3HadYeHUe II0 YMOJIYaHMWIO OIPedesisieTcs BhIpaXXKeHUeM
nextval ('my_seq'::regclass), PostgreSQL moHuMaeT, 4TO 3TO BRIpakKeHHE 3aBUCUT OT IIOCJIEOOBa-
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TEJIBHOCTH my_sed, U He IIO3BOJIUT YOAJIUTH IIOCJIEAOBATEJIbBHOCTh PAaHbIIlE, YeM 6yx|;eT yoaJieHO 3TO BBI-
PaxeHue. EOvHCTBEHHBIM HCKITIOYEHUEM SIBISETCS THUII regrole. KOHCTaHTEI 3TOT0 THUIIA B TAKUX BEIPa-
KEHUAX He NOIIYyCKAIOTCs.

IIpuMmeyanue

Tunsl nceBmoHUMOB OID He TOTHOCTHRIO CIIEAYIOT IIpaBUiaM U30IAIIUY TpaH3aKui. [[TaHupPOBIIUK
TOXKe BOCIIPUHUMMAET UX KaK IIPOCTHIE KOHCTAHTE], YTO MOXKET IIPUBECTU K HEONTUMAJILHOMY IIJia-
HUPOBAHUIO 3alIPOCOB.

EcTh el1é ogquH TUN CUCTEMHBIX UIEeHTU(PHUKATOPOB, x1id, IPeACTaBASIOIINNE UAeHTUDUKATOP TPaH3aKIINNU
(cokpartéHHo xact). 9TOT TUII UMEIOT CUCTEMHBIE CTOIOLB xmin U xmax. MOeHTUDUKATOPH TpaH3aKIIUN
onpenenstoTcs 32-0MTHBIMU YHCIITaMHU.

TpeTuil TN UOEHTUDUKATOPOB, UCIIOIB3YEMEIX B CUCTEME, — cid, UAeHTu(GUKaTOp KoMaHak (command
identifier). 9ToT TN JaHHBLIX UMEIOT CUCTEMHEIE CTONOLEI cmin U cmax. UoeHTH(UKATOPE KOMaHI — 3TO
TOXe 32-OUTHEIE YHCIIA.

W HakoOHeIl, TOCIeOHUN THUII CHUCTEMHHIX HOEHTU(PHUKATOPOB — tid, UAEHTU(PUKATOP CTPOKH/KOpPTEexkKa
(tuple identifier). 9ToT TUII MaHHBIX UMEET CUCTEMHEIN CcTOJOeIl ctid. UmeHTuduKaTOp KOpTexka mpeq-
cTaBisieT coboi mapy (M3 HoOMepa 0710Ka U MHOEeKCa KopTexka B 0JI0Ke), UAEeHTUPUIIUPYIOIYIO0 (hu3nde-
CKO€ PacCIIOoIoXKeHNe CTPOKHU B Tabuile.

(ITompoOHee 0 cUCTEMHEBIX CTOJIOIIaX pacckal3biBaeTcsa B Pazmerne 5.4.)

8.19. Tun pg_Isn

Tun maHHBIX pg_lsn MOXKET IPUMEHATHCS OJiT XpaHeHUs 3HadeHusaA LSN (mocrnemoBaTenbHBEINM HOMED B
xypHane, Log Sequence Number), koTopoe npencrasnsgeT cob6oll ykKa3aTelb Ha IIO3UIUIO B XKypHaJe
WAL. 9TOT THUII COREPXKUT XLogRecPtr U ABIAETCSI BHYTPEHHUM CUCTEMHEIM TuoM PostgreSQL.

Texunyecku LSN — 3T10 64-0uTHOe 1IeJioe, IIpeAcTaBisollee 0aiTOBOE CMEIEeHWe B IIOTOKE KypHaJsa
npepn3anucu. OH BRIBOOUTCS B BHME ABYX IIIeCTHAAIlaTEPUYHLIX YHCell 10 8 nudp Kaxmoe, yepes3 KOCYyIo
4yepTy, HanpuMep: 16/B374D848. TuUll pg_lsn NOONEepPXKUBAeT CTaHOAPTHLIE OIIEpPaTOPLl CPaBHEHUS, Ta-
KHe Kak = U >. MOXHO TakKXke BbYeCTh OOuH LSN M3 gpyroro ¢ moMoIIbIO OllepaTopa —; Pe3yJIbTaToOM
OymeT yucno 6aiT MeXOy STUMU OBYMS ITO3ULUSIMHU B XXKypHAae npens3alucu.

8.20. NceBpoTUnbl

B cuctemy tunos PostgreSQL BKII0Y€HEI HECKOJIBKO CIIeIUaIbHEIX 3JIEMEHTOB, KOTOPhIE B COBOKYITHOCTH
Ha3bIBAIOTCA ncegdomunamu. [IceBOOTUN HEb3s KMCIIOTb30BaTh B KAYECTBE THUIIA JAHHBIX CTOJOLA, HO
MOKHO OOBSBUTH PYHKUMIO C apTyMEHTOM WX PE3YJIhTAaTOM TAKOTOo Tuma. Kaxmeiii U3 CyIeCTBYIOIINX
TICEeBOOTUIOB II0JIe3€H B CUTyalluAX, KOTHa XapaKTep GQYHKIIUYN He 03BOJISET IPOCTO IIOTYUYUTD U BEP-
HYTh OIIpefen€HHBIN Tul fauHbEX SQL. Bce cymecTBylomre ICeBOIOTUIIE IepedrciieHkl B Tabnuie 8.25.

Taoauma 8.25. IIceBIOTHUILI

AmMmsa Onucanue

any Vka3miBaeT, 4To QYyHKIUS TPUHUMAET 110001 BBO-
OVUMBIM TUIT JaHHBIX.

anyelement Vka3relBaeT, 4TO QyHKIUS IPUHUMAET 000U THII
maHHBIX (cM. [Tompa3zmen 37.2.5).

anyarray Vka3reiBaeT, 4TO0 QyHKIMSA IPUHUMAET JTI000M THII
MmaccuBa (cM. [Tompazmen 37.2.5).

anynonarray Vka3rwlBaeT, 4TO QyHKIUSA IPUHUMAET 000U TUII
IaHHBIX, KpoMe MaccuBoB (cM. [Togpasmen 37.2.5).
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Tunel JaHHBIX

AMmsa Onucanue

anyenum Vka3wiBaeT, uTo GYHKIIUS IPUHUMAET I1000e mepe-
yucnenue (cMm. [Togpasgen 37.2.5 u Pazgen 8.7).

anyrange Yka3relBaeT, 9YTO QYHKIUS IPUHUMAET JII000H Oua-
Ha30HHBIM TUII maHHBIX (cM. [Tompazmen 37.2.5 u
Pasmen 8.17).

cstring YKka3wiBaeT, 4TO QYHKIUS IPUHUMAaET UJIM BO3Bpa-
maeT CTPOKy B ctuie C.

internal VKa3eBaeT, 4TO QYHKIHUSA IPUHUMAET UK BO3Bpa-
IIaeT BHYTPEHHUI CePBEPHEIM TUI TaHHBIX.

language_handler OO6paboTuuK MOPOIEAYPHOTO SI3bIKa OOBSBIISIETCS
KaK BO3BpalllalolIUU TUI language_handler

fdw_handler O6paboTurK 00EPTKH CTOPOHHUX OJAaHHBIX 00BSIBIIS-
€TCsI KaK BO3BpPAIllAIOIINK THII fdw_handler

index_am_handler O6paboTuuK MeToma OOCTyIla HHIOEeKCa OObSIBIsIET-
CsI KaK BO3BpaAIaloOIuM TUN index_am_handler

tsm_handler O6paboTunk MeToma BEIOOPKU M3 TaOIUILI 0OBSIB-
JISIeTCsI KaK BO3BPAIIAIOMINMA TUII t sm_handler

record Yka3relBaeT, 4TO QYHKIUS OPUHUMAaeT WX BO3Bpa-
1IaeT HeoIpeaenéHHBIM TUTl CTPOKH.

trigger TpurrepHas QyHKIUSA 00BSIBISIETCS KaK BO3Bpallla-
IoIasa THUII trigger.

event_trigger DOyHKIMS COOBITUHHOIO TPUITEPa 00BABIISIETCS KakK
BO3Bpallalollas TUII event_trigger

pg_ddl_command O6o3HauaeT npencTaBiaenre komann DDL, mocTy-
HO€e COOBITUHHLIM TPUTTEPaM.

void Vka3relBaeT, YTO (PyHKIMS He BO3BpalllaeT 3Haye-
HUe.

unknown O6o3HauaeT ellé He pPACIO3HAHHBIW THUI, HaIPU-

Mep IPOCTYIO CTPOKOBYIO KOHCTAHTY.

opaque YcrapeBmmi TUII, KOTOPLIM PaHBIE MCIOIb30Bal-
CsI BO MHOTHX BHIIIEIIEPEYUCIIEHHBIX CIydasx.

OyHKIWY, HallMCaHHbIe Ha si3bIKe C (BCTPOEHHBIE UTH JUHAMHUYECKH 3arpyxKaeMble), MOTYT OBITh O0ObsIB-
JIEHHI C ITapaMeTpaMy HJIM Pe3yJIbTaTaMU JII000T0 U3 3TUX THIIOB. OTBETCTBEHHOCTDH 3a 6e30macHoe II0-
BefeHue QYHKIIMK C apryMeHTaMMt TaKWX TUIIOB JIOKUTCS Ha paspaboTunka QYHKIIWH.

DYHKITMY, HalMCAHHBIE Ha MPOIEAYPHBIX SI3BIKaX, MOTYT MCIIOJb30BaTh MICEBIOTHUIIL, TOJIBKO €CJIH 3TO
TIO3BOJISIET COOTBETCTBYIONINH S3LIK. B HacTosIIIee BpeMs GOJIBIITHHCTBO IIPOIeIyPHEIX SI3EIKOB 3arpera-
10T MCIIOJIh30BaTh IICEBOOTUIIE B KAYECTBE THUIIA apTyMeHTa ¥ MO3BOJISI0T MCIOIb30BaTh I pe3yibTa-
TOB TOJIBKO THIIH void M record (M trigger MU event_trigger, KOTOa QYHKIMS peanu3yeT TPUTTEP
WU COOBITUMHBIN TPUTTEP). HEKOTOPHIE I3BIKM TaKXKe MOAAePKUBAIOT TOIUMOPGHBIE QYHKIIUY C THIIA-
MH anyelement, anyarray, anynonarray, anyenum 1 anyrange.

ITceBOOTHUN internal MCIOMB3YETCS B 00BIBAEHUAX GYHKIMH, MpegHa3HaYeHHBIX TOJIHKO AJIsT BHYTPEH-
Hero ucnonb3oBauusd B CYB]I, HO He [Jis MPsSIMOTO BhI30Ba B 3ampocax SQL. Eciu y QyHKIIMY eCTh Kak
XOTs OBl OMMH apPTYMEHT TUMA internal, €€ Henmb3s OymeT BuI3bIBAaTh M3 SQL. UTOOGH COXpaHUTh TUITOOE3-
OTIaCHOCTD ITPH TAKOM OTPDAaHUYEHUH, CJIEAYHWTE BaXXHOMY IIPaBUJIIy: HE CO34aBaiTe QyHKIIUIO, BO3BpaIlla-
IOIIYIO Pe3yJIbTaT TUIIA internal, €CJIM Y HE€ HET HU OOHOI'O apryMeHTa internal.
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NnaBa 9. PYyHKUUM U onepaTopbl

PostgreSQL npepnocTaBisgeT OrpoOMHOE KOJTMYECTBO (DYHKIIUN M OIIEPATOPOB AJI BCTPOEHHEBIX TUIIOB OaH-
HBIX. KpOMe TOT' O, IIOJIB30BATEJIN MOTYT OIIpeneyiaiTh CBOU (I)YHKL[I/II/I M OIIEPaTOPEHI, KaK OIIMCaHO B Yactu V.
ITpocMoTpeTh BCe CyllecTBYIONINE PYHKITUU M OIIepaTOPHl MOXKHO B psql ¢ moMoIbio KoMaHn \df u \do,
COOTBETCTBEHHO.

Ecnu pns Bac BaXkKHa IEPEHOCUMOCTD, YYTUTE, YTO IPAKTUYECKU BCe PYHKITUYU U OIIePaTOPHl, ONIMCaHHEIe
B 9TOMH IJiaBe, 38 UCKIIIOYEHNEM IIPOCTEUINX apu(dMeTHYEeCKUX 1 OIIepaTOPOB CPaBHEHUS, a TaKXKe 5B-
HO OTMEeUYeHHEBIX (PYHKIUM, He OonucaHH B cTaHmapTe SQL. TeM He MeHee 9YaCTUYHO 9Ta paclIupeHHas
QYHKIITMOHANBHOCTh TPUCYTCTBYeT U B Apyrux CYB][] SQL 1 Bo MHOTUX CIy4asx pa3ludyHbIe peanu3anuu
OOWHAKOBEIX (GYHKIMU OKa3bIBAIOTCS aHAJIOTUYHLEIMU U COBMECTUMBIMU. B 3TOH IrjiaBe He ONKUCHBAIOTCS
abcoI0THO BCce PYHKUINN; HEKOTOPHIE NOIIOIHUTeIbHEIE QYHKIIMY PACCMaTPUBAIOTCS B OPYTUX pa3gernax
IOKyMEHTAalun.

9.1. Jlormyeckue onepaTtopbl

Ha6op 70ruyecKux OrnepaTopoB BKIIOYAET OOBIYHEIE:

AND
OR
NOT

B SQL paboTaeT moruueckasi CUCTeMa C TpeMs COCTOosHHsSMH: true (umctuHa), false (J103Kb) M NULL,
«HeompemenéHHoe» COCTosiHMe. PaccMoTpute crenyiomyue 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 IIepeMEHEl MECT OIlIepaHAOB pe3yJibTaT He MEHSIEeTCS.
OmHako 3HAYEeHUWEe MOXKET UMETh IOPSA0K BEIYUCIIEHUS ITOABEIpaKkeHuii. [TompoOGHee 3TO omrcaHo B [Tof-
pa3zgene 4.2.14.

9.2. PYHKUMUMU U onepaTopbl CpaBHEHUA
Ha6op onepaTopoB cpaBHEHUS BKII0YaeT OOLIYHEIE OII€PATOPH, IepevnciieHHsie B Tabmuie 9.1.

Ta6auna 9.1. OnepaTopsbl CPaBHEHHUSI

Onepartop Onucanue
< MEHBIIIe
> OoJbIre

MEHBbIIIEe NI PAaBHO

O0obIlIe UIN PaBHO

180



OYHKIIUY ¥ OTIEPATOPHI

paTopHl ! = U <> M0-Pa3HOMY HEBO3MOXKHO.

Oneparop OnucaHue

= paBHO

<>HUIHu != He paBHO
IIpumMeuyanue

OmepaTtop != mmpeobpa3yeTcs B <> Ha CTaguu pa3bopa 3ampoca. Kak cnencTsue, peaan30BaTh Olle-

OmepaTophl CpaBHEHUS OIpenesieHbl OIS BCeX THUIIOB HAHHBIX, OJIS KOTOPHIX OHM HMEIOT CMEBICI. Bce
OIlepaToOpPHl CPaBHEHUS IIPEICTaBISI0T co00i OMHapHBIE OIepPaTOpPhl, BO3BpaIllalioline 3HAYEHUS THIIA
boolean; ITPU 3TOM BBEIPAXKEHUS BUMa 1 < 2 < 3 HEOOIYCTHUMEI (TaK KakK He CYIeCTByeT omepaTopa <,

KOTOPHIH OB CpaBHUBAJ OyJIeBO 3HA4YEHUE C 3).

CyuiecTByeT TaKxKe HECKOJIBKO IIPEINKATOB CPaBHEHUS; OHU MpuBeAeHH B Tabnuie 9.2. Ouu paboTaiot
momoOHO omepaTopaM, HO UMEIOT 0COOBIM CHHTAKCHUC, YCTAHOBJIEHHBIN cTaHAapToM SQL.

Ta6auma 9.2. [IpeaguKaThl CPABHEHHST

IIpegukar Onucanue
a BETWEEN x AND y Mexnay
a NOT BETWEEN x AND y He MexXIy

a BETWEEN SYMMETRIC x AND y

MeX[y, IIOCJie COPTUPOBKU CpaBHUBAEMBIX 3Hade-
HUH

a NOT BETWEEN SYMMETRIC x AND y

He MeXAOy, IIOC/Ie COPTUPOBKY CpaBHUBAEMEBIX 3Ha-
YeHUU

a IS DISTINCT FROM b

He paBHO, pu 3ToM NULL BocnpumHHMaeTCsa Kak
00BIYHOE 3HAUEHUE

a IS NOT DISTINCT FROM b

paBHo, ipu 9ToM NULL BociprHHUMaeTCs KaK 00BIY-
HOe 3Ha4YeHue

BripaxeHue IS NULL

skBuBasieHTHO NULL

BeipaxerHue IS NOT NULL

He skBuBajieHTHO NULL

BripaxeHrne ISNULL

skBuBanieHTHO NULL (HecTaHOapTHHIM CUHTaAKCHC)

BeipaxeHrHe NOTNULL

He 3kBuBajeHTHO NULL (HecTaHOApTHBIM CHHTaK-
Cuc)

noruyeckoe_BrlpaxeHue 1S TRUE HCTHHA
nmoruyecxkoe_BrlpaxeHHe IS NOT TRUE JIOXb UJIN HeOHpeJIeJ'IéHHOCTb
noruyeckoe_BrlpaxeHue 1S FALSE JIOZKDb

noruyeckoe_BrelpaxeHne IS NOT FALSE UCTHUHA UJIU HeOoIIpeOdelEHHOCTh
noruyeckoe_BeipaxeHne IS UNKNOWN HeonpeHeHéHHOCTb

nmoruyeckoe_BeipaxeHue IS NOT UNKNOWN

WCTHHAa HUJIN JIOZKb

INpepmkaT BETWEEN yIpPOIIAeT IPOBEPKK MHTEPBasa:

a BETWEEN x AND y
PaBHO3HAYHO BBIPA2XKEHWIO

a > x AND a <= y

3aMeTbTe, YTO BETWEEN CUHUTAET, UTO I'PaHULIEI MHTEPBaAJla TaK2Ke BKIII0YAl0OTCA B MHTEPBaJl. NOT BETWEEN

BEITIOJIHAET IIPOTHUBOIIOJIOZKHOE CPaBHEHHUE:

a NOT BETWEEN x AND y
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PABHO3HAYHO BBIPA2KEHHNIO
a< xOR a>y

HpeI[I/IKaT BETWEEN SYMMETRIC aHaJIOTH4Y€H BETWEEN, 3a HCKJIIOYEHHEM TOI'O, YTO apryMEHT CJieBa OT
AND He 00513aTeJIbHO OOJI2KEeH OBITH MEHBIIIE HJIH PaBe€H apryMeHTYy CIIpaBa. Ecnu oT0 He Tak, APT'YMEHTHL
ABTOMATHU4Y€CKH MEHAKTCA MeCTaMH, TaK 4TO BCeraa IIoapa3yMeBaeTCsa HeHYCTOﬁ HWHTEpPBall.

OOrruHEIE OmepaTopsl cpaBHeHus BeOAaOT NULL (YTo 03HauaeT «HEOMpemeleHHOCTh»), a He true uiu
false, xorga mo60e u3 cpaBHUBaeMbIX 3HadeHuit NULL. Hanpumep, 7 = NULL BeimaéT NULL, Tak xe,
Kak 4 7 <> NULL. Korma 3To moBefeHUe HeXelaTeIbHO, MOXKHO UCI0Ib30BaTh NPeIuKaThl IS [ NOT |
DISTINCT FROM:

a IS DISTINCT FROM b
a IS NOT DISTINCT FROM b

s 3gavenust He NULL ycmoBue IS DISTINCT FROM pabGoTaeT Tak XkKe, Kak omepaTop <>. OmHaKo eciu
o6a cpaBHuBaeMbix 3HadeHuss NULL, pesynbraT Oyaert false, u Tonpko ecnu ogHO 13 3HaveHut NULL,
BO3BpallaeTcs true. AHAIOTUYHO, yCJIOBHE IS NOT DISTINCT FROM PaBHOCHWIBHO = IOJi 3HAYEHUU He
NULL, 1o Bo3Bpa1iaert true, ecnu oba cpaBHuBaeMbx 3HaueHusa NULL, u false B npoTuBHOM cnydae. Ta-
KuM 00pa3oM, 9Tu IIpeguKaTs o cyTu paboTtatoT ¢ NULL, Kak ¢ OOBIYHBIM 3HAYEHUEM, a HE C «HEeOoIIpe-
IEeJIEHHOCTBIO».

L7151 IpoBepKY, cooepzkKuT nu 3Hayenue NULL unu HeT, UCIIOJIb3YIOTCS IPEAUKAaTHL:

BrIpaxeHHe IS NULL
BeipaxeHHe IS NOT NULL

WA paBHO3HaYHbIEe (HO HeCTaHAapPTHLIE) IIPEeIUKaThHI:

BripaxeHHe ISNULL
BripaxeHHe NOTNULL

3aMeTbTe, YTO IIPOBEPKA sBripaxernne = NULL He OymeT paboTaTh, TaK KakK NULL CUMTAETCS He «PaBHBIM»
NULL. (3Hauenue NULL npepncraBinsieT HeolpedelEHHOCTh, U PaBHEL JIU OBE HEOIpenel€HHOCTH, TOXe
He ompenesieHo.)

ITogcka3ka

HexkoToprle IPUNIOXKEHNS MOTYT 0XKUAATh, YTO Bopaxemume = NULL BEDHET true, eCiu pel3ynbTa-
TOM Bopaxenng ABJIsAeTCsI NULL. Takue npuiokeHus HaCTOATEIBHO PEKOMEHYETCsS UCIIPaBUTh U
IIPUBECTU B COOTBETCTBUE CO cTaHmapToM SQL. OpgHako B ciaydasx, KOTrOa 9TO HEBO3MOXKHO, 3TO
TOBeJleHE MOXKHO M3MEHUTH C IIOMOIILI0 TTapaMeTpa KoHdurypanuu transform null equals. Ko-
rOa 9TOT ImapaMeTp BKIO4YEH, PostgreSQL mpeobpa3yeT ycjioBUe x = NULL B x IS NULL.

Ecnu srpaxerre BO3BpallaeT TabMIUYHYIO CTPOKY, TOTAA IS NULL OyoeT UCTUHHBIM, KOT'ZJa CaMO BEIpaxe-
Hre — NULL unu Bce mons ctpoku — NULL, a IS NOT NULL 6ymeT MCTUHHBIM, KOTJa CaMO BhEIpa>kKeHue
He NULL, u Bce nonsa ctpoku Tak ke He NULL. BcnencTBrue Takoro ompepeneHusi, IS NULL U IS NOT
NULL He Bcerga OynyT BO3BpalllaTh B3aUMOIOIIOIHSAIONINE PE3YJIbTAThl OJI TAKUX BEIPaKeHUHN; B 94aCTHO-
CTU TaKHe BBIPaXKeHHsI CO CTpoKamu, ogHH 1moyst KoTopeix NULL, a mpyrue He NULL, 6yOyT TOXKHBIMHA
OOHOBPEMEHHO. B HEKOTOPEIX CiIy4dasX UMeeT CMEIC]I HallucaTh crpokxa IS DISTINCT FROM NULL HJIH
crtpoxa IS NOT DISTINCT FROM NULL, 4TOOBI IPOCTO TPOBEPHUTH, paBHO Jii NULL BCE 3HaYeHUE CTPOKH,
0e3 Kakux-1160 OOMOIHUTEIbHEIX IPOBEPOK M0JIeM CTPOKH.

Jloruyeckue 3Ha4YEeHUS MOKHO TaKXkKe IIPOBEPUTE C IIOMOIIIBIO ITPEOANKATOB

noruyeckoe_BeipaxeHue 1S TRUE
noruyeckoe_BeipaxeHue 1S NOT TRUE
noruyeckoe_BepaxeHHe 1S FALSE
noruyeckoe_BepaxeHue IS NOT FALSE
noruyeckoe_BepaxeHue 1S UNKNOWN
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noruyeckoe_BepaxeHHe IS NOT UNKNOWN

Onu Bcerpga Bo3BpamaloT true unu false m sukorga NULL, make ecnu Kakoii-nto6o omepanny — NULL.
Onu uHTepnpeTupytoT 3HadeHue NULL kKak «HeonpenelEHHOCTh». 3aMeThTe, YTO IS UNKNOWN M IS NOT
UNKNOWN IIO CYTH PABHO3HAYHEL IS NULL M IS NOT NULL, COOTBETCTBEHHO, 3a HCKJ/IIOUEHUEM TOI'0, UTO
BRIpazKeHUEe MOXKET OBITh TOJIBKO OyJIEBOT0O THIIA.

Takzke uMeeTCss HECKOJIBKO CBSI3aHHEBIX CO CPaBHEHUSAMHU Q)YHKHI/Ifl; OHHU II€PEYUCIIEHEI B Tabmnuie 9.3.

Tao6auna 9.3. ®yHKIHH CPaBHEHHUS

DyHKIIUSA

Onucanue

IIpumep

Pe3yabTaT mpuMepa

num_nonnulls (
VARIADIC "any")

BO3BpaIllaeT YHCJIO ap-
TYMEHTOB, OT/JIHYHBIX OT
NULL

num_nonnulls (1,

NULL, 2)

2

num_nulls (VARIADIC
n any n )

BO3BpalllaeT YUCJIO apTy-
MmeHTOB NULL

num_nulls (1,
2)

NULL,

9.3. MaTeMaTnyeckme (pyHKUMM U onepaTopbl

MaTeMaTH4uecKre oIlepaTopsl onpeneeHs OjIsi MHOXKecTBa TunoB PostgreSQL. Kak paboTaioT aTH oIe-
pauuu C THUIaMHU, OJIS KOTOPHIX HET CTaHOApPTHHIX COTJIAIIeHUN O MaTeMaTUYeCKUX AeNCTBUSAX (Hampu-
Mep, C TUIIaMM [aThl/BPEMEHHU), MBI OIIUIIIEM B IIOCIEOVIOIINX pa3paesax.

B Ta6nuue 9.4 mepedyucsieHBl BCE HOCTYITHBEIE MAaTEMATUYECKHE OTIEPATOPHI.

Ta6auma 9.4. MaTeMaTu4eCKHe OIepaTopbl

Onepartop Onucanune IIpumep Pe3ynbTart
+ CIIOXKeHue 2 + 3 5
- BLIYUTAHNE 2 -3 -1
* YMHOXKEHHEe 2 * 3 6
/ menexnue (Ipu LEeIOYuc-|4 / 2 2
JIeHHOM [eJIEHHuUW OCTa-
TOK OTOpachIBaeTCsI)
% OCTaTOK OT OeJIeHus 5% 4 1
~ BO3BeleHNe B CTeleHb (|2.0 ~ 3.0 8
BHIUMCIISIETCS CJieBa Ha-
Ipaso)
|/ KBaIpaTHLIN KOPEeHb |/ 25.0 5
[ 1/ KyOu4eCcKuil KOpeHb [1/ 27.0 3
! dakTopuan (yctapes-|5 ! 120
MK olleparTop, ero
3aMeHseT yHukIUA
factorial() )
1 dakTopuan B mpedurc-|!! 5 120
HOU popMe (ycTapeBUInt
orepaTop, ero 3aMeHseT
dbyHKIUA factorial () )
@ MOIyJb uncia (abcomooT-|@ -5.0 5
HOe 3Ha4YeHUe)
& 6uToBEIEI AND 91 & 15 11
| ouToBwilt OR 32 | 3 35
# o6uToBEIl XOR 17 # 5 20
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Oneparop Onucanune IIpumep Pe3ynbTart
~ outoBeit NOT ~1 -2

<< OMTOBBIN COBUT BIEBO 1 << 4 16

>> OUTOBEIN COBUT BIIPABO |8 >> 2 2

BburtoBeie OIIepaToOpPhI pa60Ta10T TOJIBKO C LIEJIOYHCJIEHHBIMH THUIIaMH OHAaHHBIX U C OHTOBLIMH CTPOKaMH

bit M bit varying, KakK moka3aHo B Tabnure 9.13.

B Tabnume 9.5 mepeducsieHb BCE CYLIECTBYIOIIME MaTeMaTudeckue ¢yHKuuu. CokpallneHue dp B HeEH
o6o3HauvaeT TUII double precision (IJ1aBaloliee ¢ ABOMHOM TOYHOCTHIO). MHOTHE U3 3TUX QYHKUUM UMe-
10T HECKOJIbKO (hOPM C Pa3HBIMU TUIIaMU apryMeHTOB. 3a UCKJIIOUEHUEM CJTyYaeB, Tfie 3TO YKa3aHo SIBHO,
mobast popMa GYHKUIMU BO3BpalllaeT Pe3yJibTaT TOTO K€ TUMa, 4TO U aprymeHT. ®yHKIMYM, paboTaroiine
C IaHHBIMU double precision, B Macce CBOeH UCIIOJIb3YIOT peajn3allui U3 CUCTEMHBIX 6MOIN0OTEK cep-
Bepa, I03TOMY TOYHOCTh U IOBeNeHUe B TPAHUYHEIX CIIy4YasiX MOXKeET 3aBUCETh OT CUCTEMEL CepBepa.

Ta6muoa 9.5. MareMaTrudecKkue GyHKIITUHU

DOyHKIIUA Tun pe3yiabrarta |Onucanune IIpumep Pe3ynabTar
abs ( x) TUI apryMeHTa Monynb 4uciaa (|abs(-17.4) 17.4
abCoIITHOE 3Haue-
HUe)
cbrt ( dp) dp KyOuuecKu KO-|cbrt (27.0) 3
pEeHb
ceil( dp uny | TUI apryMeHTa Onuxkamilnee I1eyIoe,|ceil (-42.8) -42
numeric) OoJiblllee WM pPaBs-
HO€e apryMeHTy
ceiling( dp  wmu|THUII apTyMeHTa OrumKaiilee I1esoe, |ceiling (-95. 3) -95
numeric) OoJjibIliee WM pPaBs-
HOe aprymenry (
PaBHO3HAYHO ceil)
degrees ( dp) dp npeobpa3oBaHue degrees (0.5) 28.6478897565
pamuaHOB B rpany- 412
CHI
div( y numeric, [numeric IIeJI0YNCIeHHBIN div (9, 4) 2
X numeric) pe3ynbTar y/x
exp ( dp unwu | TUII apryMeHTa 9KCIIOHEHTa exp(1.0) 2.7182818284
numeric) 5905
factorial ( numeric @aKTOpHaH factorial (5) 120
bigint)
floor( dp uny | THUI apryMeHTa OnmzKatiliee I1eJioe,|floor (-42.8) -43
numeric) MeHbIllee HJIN pPaB-
HOE apryMeHTy
In( dp unu | TUI apryMeHTa HaTypaJbHBEIM JI0Ta-|1n (2.0) 0.6931471805
numeric) pubM 59945
log( dp uiny | THUI apryMeHTa jjorapud™M 1o 0CHO-|1log (100.0) 2
numeric) BaHuio 10
log( b numeric, |[numeric norapu@M 110 OCHO-|1log (2.0, 64.0) 6.0000000000
X numeric) BAHUIO b
mod( y, x) 3aBHCHUT OT THIOB|OCTAaTOK OT [mOeyie-|mod (9, 4) 1
apryMeHTOB HUS y/x
pi() dp KOHCTAHTQA «II» ri() 3.1415926535

8979
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DOYyHKIIUA Tun pe3yabrara |Onmucanue IIpumep Pe3ynbTar
power ( a dp, b|dp a BO3BOOUTCYA B CTe-|power (9.0, 3.0) 729
dp) IeHb b
power ( a numeric, |numeric a BO3BOOUTCHA B CTe-|power (9.0, 3.0) 729
b numeric) II€Hb b
radians ( dp) dp nmpeoOpa3oBaHue radians (45.0) 0.7853981633
rpamycoB B papua- 97448
HBI
round ( dp unu | TUII apTyYMeHTa OKpYyTJieHue 00 O6/IU-| round (42 . 4) 42
numeric) JKauIlero 1ejoro
round( v numeric, |[numeric OKpyTIJieHue v [OO0|round(42.4382, 42 .44
s int) S ONEeCSaTUYHEIX 3Ha-| 2)
KOB
scale( numeric) integer Macurtabd apryMeH-|scale (8.41) 2
Ta (YHCIIO mecsaTud-
HBIX IUPP B OpPOO-
HOIT1 4YaCTH)
sign( dp unu | TAII apryMeHTa 3HaK aprymMenrta (|sign(-8.4) -1
numeric) -1,0, +1)
sqgrt ( dp unu | TUII aQPTyMEHTa KBaJpaTHBIU KO-|sgrt (2.0) 1.4142135623731
numeric) PEHBb
trunc( dp wnu | TUI apTyMeHTa OKPYTJIEHME K HYJIIO |t runc (42 . 8) 42
numeric)
trunc( v numeric, |numeric OKPYTIJIEHHE K O mo|trunc (42.4382, 42 .43
s int) S OEeCATUYHEIX 3HaA-| 2)
KOB
width_bucket ( int BO3BpalllaeT HOMEDP |width_bucket ( 3
operand dp, bl T'pyIIIeI, B KOTOPYIO|5.35, 0.024,
dp, b2 dp, MOMnageT operand B| 10.06, 5)
count 1int) THUCTOTPaMMe C 9YucC-
JIOM TPYIII count
paBHOTO pa3Mepa, B
Oouara3oHe OT b1 Oo
bz; BO3BpallaeT 0
UJIIN count+1, €ClIu
OIlepaH[ JIE2KUT BHE
OHUalla30Ha
width_bucket ( int BO3BpalllaeT HOMep|width_bucket ( 3
operand numeric, T'PYIIIIEI, B KOTOPYIO|5. 35, 0.024,
bl numeric, b2 onafgeT operand B| 10.06, 5)
numeric, count TUCTOTrpaMMe C YucC-
int) JIOM TPYIOII count
PaBHOI'O pa3Mepa, B
ouara3oHe OT b1 Oo
b2z; BO3BpalliaeT 0
UIU count+1, e€ClHu
OIlepaHpn JIE2KUT BHE
IualasoHa
width_bucket ( int BO3BpalllaeT HoMep|width_bucket ( 2
operand T'PYIIIB, B KOTOPYIO | now (),
anyelement, nonapéT operariray [ 'yesterday"',

(rpynnel  ompene-
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oIlepaHy OKa3HIBa-
eTcs JieBee HUXKHeU
TpaHULBl; MacCCHUB
thresholds  0oJ-
JlceH 6bimb omcop-
mupoeaH IO BO3-
pacTaHuio, HHaYe
OyoyT  MONy4YeHH
HEeOXHOAHHLIE pe-
3YIIbTAThH

DOYyHKIIUA Tun pe3yabrara |Onmucanue IIpumep Pe3ynbTar
thresholds JIAKOTCS HUXHU- 'today',
anyarray) MU I'pPaHUIaMY, II€-| 'tomorrow']::timestamptz[])
penaBaeMBEIMU B
thresholds); BO3-
Bpammaer 0, ecnu

B Tab6nute 9.6 mepeuucieHs Bce GYHKIUY OJid TeHepaluu CIydalHbIX YUCeTl.

Taoauma 9.6. CnyyaHbie QyHKIHH

DYyHKIIUA Tun pe3yiabrata Onucanue

random () dp ClIyd4aWHOe 4YHCJI0 B [Uala3oHe
0.0<=x<1.0

setseed( dp) void 3aJaéT OTIPaBHYIO TOUKY AJIA II0-

CJIeOyIoIUX BBI3OBOB random ()
(3Hauenue wMmexny -1.0 u 1.0,
BKJII0OYas T'PaHUIIBI)

XapakTepUCTUKHU 3HAaYEHUM, BO3BpAIlaeMbIX QYHKIMEN random () 3aBUCAT OT CUCTEMEL. [ IpUMeHe-
HUSA B Kpunrorpaduy OHU HEIPUTOOHEL; albT€PHATUBEL OIIMCAHEI B pgcrypto.

Haxkowner, B Ta6nuiie 9.7 mepedncieHbl BCe UMEIONINEeCsS TPUTOHOMeTprYeckrue ¢GyHKIuu. Bce atu PyHK-
MU OPUHUMAIOT apTyMeHTH M BO3BpalllaloT 3HAYEeHUS Tuna double precision. Y KaXpgou (GyHKIUU
UMeIOTCS OBe BapualluM: OoHa M3MepseT YIJIH B pafraHax, a BTopas — B I'pafycax.

Taoiauna 9.7. Tpuronomerpudeckue GyHKIHHA

DYHKIIUHU (B pagHaHax) ®yHKIUH (B rpagycax) Onucanue

acos ( x) acosd( x) APKKOCHHYC

asin( x) asind( x) ApPKCHUHYC

atan( x) atand( x) ApPKTaHTI'€HC

atan2( y, x) atan2d( y, x) apKTaHTEeHC y/x

cos ( x) cosd( x) KOCHHYC

cot ( x) cotd( x) KOTAQHTI'€HC

sin( x) sind( x) CHHYC

tan( x) tand ( x) TAaHT'€HC
IIpuMmeyanue

Takke MOXKHO pa60TaTL C yI'JIaMHU B I'pagycCaX, IPUMEH S BEIIIEYIIOMAHYTEIE (I)YHK]_[I/II/I npeoﬁpa3o-
BAaHUsA €OUHUIl radians () U degrees(). OpmHako IIPpEeOIoO4YTUTEJIbHEE HCIIOJIb30BATh TPUTOHOMET-
pu4YecKue (bYHKHHH CIrpagyCaMi, TaK KakK 3TO ITIO3BOJIAET n36exaTs OMMbOK OKDPYTJIEHUA B 0COOBIX
ClIy4asixX, HallpuMep, IIPH BBEIYHUCIIEHNUHN sind (30).
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9.4. CTpokoBble (PYHKL MU U OonepaTopbl

B aToM pa3pgerne omucaHB GYHKIIUHM B OIIepPaTOpPH! O PaboThl C TEKCTOBBIMU CTPOKaMu. ITom cTpoKamMu
B JAaHHOM KOHTEKCTE IMOAPa3yMeBAIOTCs 3HAYEHUsI THUIIOB character, character varyinglltext.ECHH
He OTMeuYeHO o0paTHOe, BCe HUKeIlepeYncleHHbe PyHKIMY paboTalT CO BCEMU 3TUMU THUIIAMHU, XOTSI C
TUIIOM character cienyeT YYUTbEIBAThb BO3MOZKHEIE S(I)q)eKTbI ABTOMATHU4Y€E€CKOI'O OOIIOJIHEHUA CTPOK IIPO-
Oemamu. HekoToprie U3 9TUX QYHKIUM TaKKe MOANEPKUBAIOT OUTOBLEIE CTPOKH.

B SQL ompeneneHb HECKOJIBKO CTPOKOBHIX (PYHKIINM, B KOTOPHIX apPTYMEHTH! Pa3AesioTCs He 3alATHMU,
a KJII04eBBIMU cyioBaMu. OHU nepeuncieHs B Ta6muile 9.8. PostgreSQL TakXke nipegocTaBisieT BApUAHTH
9TUX GYHKUIUHA C CUHTAKCUCOM, OOBIYHEIM A7 GyHKOUM (cM. Tabnuiry 9.9).

IIpuMmeyanue

o Bepcuu 8.3 B PostgreSQL aTu ¢pyHKIMU TaKXkKe IPO3PavHO MPUHUMATU 3HAYEHUSA HEKOTOPHIX
He CTPOKOBHIX THUIIOB, HESIBHO IPUBOMAS 3TU 3HAYEHUS K THUIY text. Celdac TakKvWe IPUBEIEHUS
WCKJIIOYEHBI, TAK KaK OHM YaCTO NPUBOOWIN K HEOXKWUOAHHBIM pe3dynbraTaM. OOHAKO OIepaTop
KOHKaTeHallu! CTPOK (| | ) IO-IpexXHeMy IPUHUMAET He TOJIbKO CTPOKOBEIE TaHHEIE, €CTIH XOTS OBl
OOWH apryMeHT UMeeT CTPOKOBBIM THII, KakK IToKa3aHo B Tabmurie 9.8. Bo BcexX OCTalbHBIX CIIy4asax
OJ1SI IOBTOPEHUS TIPENLIAYINEro oBefeHus moTpebyeTcss mob6aBUTh IBHOE TpeoOpa30BaHue B text.

Ta6muoa 9.8. CTpokoBble GYyHKIMH U oIepaTopsl si3bika SQL

DYHKIIU Tun pe3ynbraTra |Onucanue IIpumep Pe3ynbTar
string || string |text KoHukaTteHanusa 'Post’ | | [PostgreSQL
CTPOK 'greSQL'
string || He|text KoHukaTteHanusa 'Value: ' || 42 |Value: 42
string HWIN He CTPOK C OOHUM He
string || string CTPOKOBEIM OIl€PaH-
IOM
bit_length ( int Yucio 6UT B CTPOKE |bit_length ( 32
string) 'jose')
char_length ( int Yucno CUMBOJIOB B|char_length ( 4
string) uin CTpPOKE 'jose'")
character_

length( string)

lower ( string) text IlepeBOoOUT CHUMBO-|lower ('TOM') tom
JIbl CTPOKH B HHUXK-
HUU PETUCTP

octet_length ( int Yucno 6aMiT B CTPO-|octet_length ( 4
string) Ke 'jose')

overlay( string |text 3aMeHsIeT IMOMCTPO-|overlay ( Thomas

placing string Ky 'Txxxxas'

from int [for placing 'hom'
int]) from 2 for 4)

position ( int IlonoxeHnue  yKa-|position('om' in |3
substring in 3aHHOU IIOACTPOKHU |'Thomas')

string)

substring( text H3Bnekaer IIOM-| substring ( hom
string [from CTPOKY 'Thomas' from 2

int] [for int]) for 3)
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JIBI CTPOKU B BEpX-
HUU PETUCTP

DOYyHKIIUA Tun pe3yabrara |Onmucanue IIpumep Pe3ynbTar
substring ( text H3BiekaeT IIoO- | substring ( mas
string from mab- CTPOKY, COOTBET-|'Thomas"' from
JIOH) CTBYIOIIYIO pery-j'...s")

JIAPHOMY BBIpaXKe-

HUto B ctuiie POSIX.

ITogpoGHo 1IabIo-

HBI OIIMCaHHL B Pa3s-

mene 9.7.
substring( text Hs3Bnekaet IOA-| substring ( oma
string from mab- CTPOKY, COOTBET-| ' Thomas' from
noH for cmnenycHM-— CTBYIOIYIO pery-|'s#"o_a#"_"' for
BOJI) JIAPDHOMY BEBEIPDaZKe- UE D)

Huio B ctuiae SQL.

IMogpo6HO 1I1a6IIO-

HBEI OITMCaHHBI B Pas-

mene 9.7.
trim([leading | |text Vpanser HaubONb-|trim(both ‘'xyz' |[Tom
trailing | both] IIyIO IIOACTPO-| from 'yxTomxx')
[characters] from Ky, comepkaliyro
string) TOJIBKO CUMBOJIHI

characters (mo

YMOJIHaHHUIO IIpo-

Oenbl), C Haua-

ma (leading), ¢

KOHIa (trailing)

unu c obeumx CTo-

poH  (both, (mo

YMOJIYaHH1IO)) CTPO-

KU string
trim([leading | |text HectangapTHEBIU trim(both  from |Tom
trailing | both] CUHTAKCHUC trim() |'yxTomxx',
[from] string [, 'xyz")

characters] )

upper ( string) text IlepeBOOuUT CUMBO-|upper ('tom') TOM

Kpowme sToro, B PostgreSQL ecTb u npyrue QyHKIUM A1 paboThl CO CTPOKaMU, ITepeunciieHHble B Tab-
nute 9.9. HekoTophle U3 HUX UCIIOJIb3YIOTCS B KaUeCTBE BHYTPEHHEN peann3aliii CTaHAAPTHEIX CTPOKO-
BRIX QpyHKUIME SQL, nmpuBenenubix B Tabmurie 9.8.

Ta6auma 9.9. [Ipyrue cTpoKoBbie GYyHKITUH

DOyHKIIUA

Tun pe3yabrarta

Onucanue

IIpumep

Pe3ynabTar

ascii( string)

int

Bozspamiaet ASCII-
KOO IIEpBOTO CHUM-
BOJIa apryMeHTa.
Ona UTF8 Bo3-
BpalllaeT KoOf CHUM-
Bosma B Unicode.
II7g  Opyrux MHO-
ro0amTHEIX KOIUPO-
BOK apryMeHT IOJI-
xKeH ObvlTb ASCII-
CHMBOJIOM.

ascii('x")

120
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DyHKIIUSA

Tun pe3yiabTraTta

OnucaHnue

IIpumep

Pe3yabTar

btrim( string
text [,

characters
text])

text

Yoanser HauboOJIb-
47470} TIOACTPOKY,
COCTOSIIIYIO  TOJIb-
KO u3 CHUMBO-
JIOB characters (
10 YMOJTYaHHIO ITPO-
0esioB), C Hayaja
M C KOHIIa CTPOKH
string

btrim(
'xyxtrimyyx',
vazv)

trim

chr ( int)

text

BosBpaljaer cum-
BOJI C OAHHEIM KO-
ooM. I UTF8 ap-
TYMEHT BOCHPUHHU-
MaeTCsi KaK KOf
cuMBosia Unicode, a
IOJIsT OPYTUX KOOUPO-
BOK OH [OJI3)K€H yKa-
3piBaTh Ha ASCII-
cumBoin. Kom O (
NULL) He gomycka-
eTcsl, TaK Kak Oai-
Thl C HYJIEBBIM KO-
IOM B TEKCTOBBIX
CTPOKaX COXPaHUTH
HeJIb34.

chr (65)

concat (
[, str

101

str "any"
n any" [ ,

text

CoemuHSIET TEKCTO-
BEIE  IIpeAcTaBlie-
HUSI BCEX apry-
MEHTOB, UTHOPUPYS
NULL.

concat ('abcde',
2, NULL, 22)

abcde222

concat_ws (
text, str
[, str "any" [,

101

sep
n any n

text

CoemguHSIET BCe ap-
TYMEHTHI, KpoMme
IIepPBOTO, yepe3
pa3fmenuTenb, HUT-
HOpPUPYS apryMeH-
Tl NULL. Pa3genn-
TeJb YKa3bIBAeTCS B
IIepPBOM apryMeHTe.

concat_ws (',
', 'abcde', 2,
NULL, 22)

abcde, 2,22

convert (
bytea, -
encoding name,

dest_encoding
name)

string
src

bytea

ITpeobpa3yeT cTpoO-
Ky string u3
KOOWPOBKH src_
encoding B dest_
encoding . ITe-
pemaHHas CTpoOKa
OOJIXKHA OBITH [O-
IIyCTUMOU [OJis HC-
XOOHOW  KOOWPOB-
ku. IIpeobpa3oBa-
HUS MOTYT OBITh
OIpeneeHb C IIO-

MOIIBIO CREATE
CONVERSION. Bce
BCTPOEHHBIE  TIpe-

o6pa30oBaHUs mHepe-

convert ('text_
in_utf8"',
'UTF8',
'LATIN1"'")

CTPOKa text_in_
utf8 , TpPeaCcTas-
JJeHHast B KOOU-
poBke Latin-1 (ISO
8859-1)
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DyHKIIUSA

Tun pe3yiabTraTta

OnucaHnue

IIpumep

Pe3yabTar

YyuCcJIeHsl B Tabiu-
me 9.10.

convert_from (
string bytea,
src_encoding
name)

text

ITpeobpa3yeT cTpo-
Ky string u3
KOOUPOBKU src_
encoding B KOOU-
poBKy ©0a3bl [aH-
HeIX. [lepemanHas
CTpOKa OOJIXKHA
ObITH [OIIYCTHUMOM
O7IT UCXOOHOW KO-
OUPOBKM.

convert_from(
'text_in_
utf8', 'UTF8')

CTPOKAa text_in_
utf8 , TIIpencTas-
JIeHHas B KOOUPOB-
Ke TekyIel 06a3kl
OaHHBIX

convert_to(
string text,
dest_encoding
name)

bytea

ITpeobpa3yeT cTpo-
KY B KOJOUPOBKY
dest_encoding .

convert_to(
' HEX O T OPBIHT

TexcT', 'UTF8')

HeKOTOpblﬁ TEKCT,
IpencTaBJIEHHBIA B
kopgupoBke UTF§

string
format

decode (
text,
text)

bytea

[lonyyaer pBoOUU-
HBIE JaHHbIE U3 TEK-
CTOBOTO IIpEACTaB-
JIEHusd B string
3HaueHus napa-
MeTpa format Te
XKe, dYTO U [OI4
yHKIIUY encode.

decode (
'"MTIzZAAE=",
'base64d ")

\x3132330001

data
format

encode (
bytea,
text)

text

I[TepeBomguT OBOUY-
HBIEe JQHHLIE B TEK-
CTOBOE IIpenCcTaBIIe-
HMe B OOHOM W3
dopmMaToB: baseb4,
hex, escape. ®op-
MaAT escape IIpe-
o0pa3yeT HyIeBHe
OafiTel U  OalTH
c 1 B crapuem
ouTe B BOCbMe-
PUYHEBIE TTOCJIEIOBA-
TEJIbBHOCTU \nnn H
oyb6nupyeTr obpart-
HYIO KOCYIO 4EPTY.

encode (
'123\000\001",
'base6d’)

MTIzAAE=

format (

formatstr text
[, formatarg
"any" [, ...1 1)

text

dopMaTupyeT apry-
MEHT B COOTBET-
CTBUU CO CTpO-
Kol ¢opmarta. ITa
dyukua pabotaer
momoOHO sprintf B
a3bike C. CMm. Ilom-
pa3men 9.4.1.

format ('Hello
%$1$s"',

)
%S,

'World'")

Hello
World

World,

initcap( string)

text

[lepeBoguT mepByiO
OyKBY KaXK[I0T0 CJI0-
Ba B CTPOKe
B  BEpXHUM  pe-
TUCTP, a OcCTallb-
HBElIe — B HUXKHUM.

initcap ('hi
THOMAS"'")

Hi Thomas
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DyHKIIUSA

Tun pe3yiabTraTta

OnucaHnue

IIpumep

Pe3yabTar

CrnoBaMu CYHUTAKOT-
csl IIOCliefoBaTelb-
HOCTH andaBuT-
HO-IIM(PPOBEIX CUM-
BOJIOB, pa3OeléH-
HBIe JTIOOBIMU [OPY-
TMMU CUMBOJIaMU.

left ( str
n int)

text,

text

BosBpaljaer 1ep-
BBle n CHMBOJIOB
B cTpoke. Korpga
n  MeHbIIe  HYy-
Jis, BO3BpaIlalOTCH
BCe CHUMBOJIEL CJle-
Ba, KpoMe mOocCieq-
HUX |n].

left ('abcde',
2)

ab

length( string)

int

Yucio CHMBOJIOB B
CTPOKE string

length('jose")

length(
bytea,
name )

string
encoding

int

Yucno  CHMMBOJIOB,
KOTOPbIE COOEPKUT
CTpOKa string B
3ajaHHON KOOHUPOB-
Ke encoding. Ile-
pemaHHasg CTpoOKa
OOMNXKHa OBITH OOMY-
CTUMOM B 9TOH KO-
OUPOBKE.

length('jose',
'UTF8")

lpad( string
text, length int
[, fill text])

text

I[IomoMHSAEeT CTPOKY
string CJiIeBa [0
OIJINHBI length CUM-
BojmaMu fill (mo
yMOJT4aHUI0 mIpobe-
namu). Ecnu gnmHa
CTPOKH yxkKe OO0Ib-
1Ie 3aJaHHOM, OHa
oO6pe3aeTcss cmpa-
Ba.

lpad('hi',
xy"')

Sy

xyxhi

ltrim(
text

string

[I
characters
text])

text

Yoanser HaubdoOJIb-
IO IIOACTPO-
Ky, COmepzXKalllyio
TOIBKO  CHMBOJIBI
characters (mo
yMoOI4aHuI0 IIpobe-
JIBI), C Havaja CTpPOo-
K1 string

ltrim(
'zzzytest',
'XyZ')

test

md5 ( string)

text

Beruucnsger MDb5-
XeIll CTPOKU string
¥ BO3BpalllaeT pe-
3yneTaT B 16-puu-
HOM BHUIE

md5 ('abc')

90015098
3cd24£fb0
de963£f7d
28el17£72

parse_ident (
qualified_

identifier text
[, strictmode

text[]

PacknapgriBaet mor-
HBIN upeHTuu-
KaTop, 3ajaBa-
€MBIU napamerT-

parse_ident (
'"SomeSchema" . som|

{SomeSchema,
=Cakelteol e }
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DyHKIIUSA

Tun pe3yiabTraTta

OnucaHnue

IIpumep

Pe3ynbTar

boolean DEFAULT

true 1 )

pomMm qualified_
identifier , Ha
MacCUB HUOeHTUDU-
KaTOpOB, yoamnss
KaBBIYKH, oOpam-
JISTIOIIN e OTOENb-
Hble wuOeHTUdUKa-
Topel. [lo ymomnua-
HUIO JIUIITHUE CUM-
BOJILI IIOCJIE  TIIO-
cleqHero HWOeHTHU-
¢uKaTOpa BHI3HIBA-
I0T OomubkKy, HO
eciu OTKJIIOYUTH
CTPOTHUH pexXuM (
rnepemathk BO BTO-
poM nmapamMeTpe
false), TAKHE CHUM-
BOJIBI UTHOPUPYIOT-
csi. (DTto TmoOBeme-
HHe IIOJIe3HO [OJIsd
pa3bopa uUMEH Ta-
KHX OOBEKTOB, KakK
dyHKIHUU.) 3aMeThb-
Te, 4TO 3Ta (QyHK-
Uusi He YCeKaeT
Ype3MepHO [IIUH-
HBEle wuOeHTH(UKA-
Topel. Ecmm  BH
XOTUTE  IIONYy4YHUTh
yCeuEHHbBIE uMe-
Ha, MOXHO IIpUBe-
CTU pe3ynbTaT K
namel[].

pg_client_
encoding ()

name

Bosspamiaer umsa
TEeKyIlel KIUEeHT-
CKOU KOOUPOBKU

pg_client_
encoding ()

SQL_ASCII

quote_ident (
string text)

text

IlepemaHHas CTpoO-
Ka odopmnseTcs
OJIT  UCIOJIb30Ba-
HUS B KaudecTBe
upaeHTudUKaTOpa B
SQL  -omepaTtope.
IIpu HeobxOOUMO-
CTHU wuOeHTU(DUKa-
TOp 3akKJo4aeTrcs
B KaBHIYKM (Ha-
IpuMep, €CId OH
COIEPKUT CUMBO-
JIbI, HEJOIYCTUMEIE
B OTKPBITOM BWH-
me, wumu OYKBH
B pa3HOM peru-
ctpe). Ecnu mepe-
OaHHaAs CTpPOKa Co-

quote_ident (
'Foo bar')

"Foo bar"
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DyHKIIUSA

Tun pe3yiabTraTta

OnucaHnue

IIpumep

Pe3yabTar

OEepKUT KaBHYKH,
OHU nOyOIUPYIOTCH.
Cm. Takxe Ilpu-
mep 42.1.

quote_literal (
string text)

text

IlepemanHas cTpo-
Ka odopmnsercs
OIS HCIIOJIb30Ba-
HUsA B Ka4dyeCTBe
TEKCTOBOU CTpO-
Ku B SQL-omepa-
TOpe. BKIouéHHBIE
CHUMBOJIBI alloCTpod
u oOpaTHas Kocas
yepra IIPU I3TOM
oyonmpyiorcs. 3a-
MeTbTe, UYTO quote_
literal BO3Bpa-
miaetr NULL, xorma
Ha BXOJ eu mepepna-
ércs ctpoka NULL;
€eCIu XKe HYKHO II0-
JIy4UTb TIpefcTaB-
JIeHUEe M TaKOoro ap-
TYMEHTa, JIy4Ille uc-
II0JI30BATh quote_

nullable . CwM.
TakXke ITpu-
mep 42.1.

quote_literal (
E'O\'Reilly"')

'0''Reilly

quote_literal (
value
anyelement)

text

[TepeBomut maHHOE
3Ha4YeHUe B TEKCTO-
BRI BU[O U 3aKIIO-
4yaeT B AaloCcTpo-
(Bl KaK TEKCTOBYIO
CcTpoKy. CHuMBOIH
aroctpod u obpart-
Hasg Kocasd ueprTa
Ipu 3TOM OyOmIupy-
IOTCH.

quote_literal (
42.5)

'42.5"

quote_nullable (
string text)

text

I[TepeganHast CTpoO-
Ka odopmnsercs
O7si ~ HCIIOJIb30Ba-
HHUSA B KadecTBe
TEKCTOBOM CTPOKH
B SQL-omepaTope;
Ipu 3TOM MJiS ap-
rymeHTa NULL BO3-
BpallaeTcsi  CTpO-
Ka NULL. Cuwmso-
JIBI artocTpod u 06-
paTHas Kocas dep-
Ta  OyOonmupyoTCs
OOJIKHBIM 00pa3oM.
CMm. Takxke Ilpu-
mep 42.1.

quote_nullable (
NULL)

NULL
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DOYyHKIIUA Tun pe3yabrara |Onmucanue IIpumep Pe3ynbTar
quote_nullable ( text ITepeBOHHT OaHHOe€ |quote_nullable ( '42.5"
value 3Ha4YeHHne B TEeK-(42.5)
anyelement) CTOBBI BUI U 3a-
KJIIO49aeT B allo-
CTpodbl KaK TeK-
CTOBYIO CTPOKY, IIpA
S5TOM [OJi apryMeH-
ta NULL BO3Bpala-
eTCsI CTPOKa NULL.
CHUMBOJIBEI artoCTpOd
u obpaTHas Kocas
yepra OyOmUpyIOT-
Cs TONMXKHBIM 00pa-
30M.
regexp_match ( text [] BosBpamaer 1on-|regexp_match ( {bar, beque}
string text, xopsamuye IIOACTPO-|'foobar
pattern text [, KU, IIOJIYy9€HHBIE U3 |bequebaz', '(
flags text]) IepBOTO  BXOXK[E-|bar) (beque) ')
HUSI  PeryjasipHOro
BeIpaxeHuss POSIX
B CTpPOKE€ string.
I[TogpoOHOCTH OITHU-
canel B [logpasme-
ne 9.7.3.
regexp_matches setof text[] BO3BpaHHKﬂTHOHXO-regexp_matches( {bar}
( string text, gsimue IIOACTPOKHY, | ' foobar (baz)
pattern text [, I[IOJIy9€HHBIE B DP€-\bequebaz’,
flags text]) 3yIbTaTe IMPUMEHe-| 'ha.', 'g') (2 cTpokm)
HUS  PETYISIPHOTO
BeIpaxkeHus POSIX
K string. Ilogpo06-
HOCTHU OIIMCAHBI B
I[Togpa3mene 9.7.3.
regexp_replace text 3aMeHseT IMOOCTPO-|regexp_replace ( ThM
( string  text, KH, COOTBETCTBYIO-|'Thomas', ',
pattern text, mmye 3alaHHOMYy p€-| [mN]a.', 'M')
3amena text [, TyJIsdpHOMY  BEIpa-
flags text]) XKEeHHUI B CTUie
POSIX. Ilomgpo6Ho-
CTH omnucaHbI B [1of-
pa3zene 9.7.3.
regexp_split_ text[] Paspgensier copmep-|regexp_split_ {hello,world}
to_array ( JXKHUMO€ string Ha|to_array (
string text, 9JIEMEHTBHBI, HUCIIOJIb-|'hello world',
pattern text [, 3yd B Ka4YeCTBe| '\s+')
flags text 1) pa3penurtens pery-

JISIPHOE BhIpaXkeHue
POSIX. Ilompo6Ho-
CTHU OTIMCaHHI B [Tofi-
pa3gene 9.7.3.

regexp_split_
to_table(

string text,

setof text

Pazgenser copmep-
XUMoOe string Ha
9JIEMEHTHI, HUCIIONb-
3yd B KadecTBe

regexp_split_

to_table(
'hello world',
"\s+")

hello

world

(2 cTpokn)
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DyHKIIUSA Tun pe3yabraTta |Onucanue IIpumep Pe3yabTar
pattern text [, pa3pgenurtensa pery-
flags text]) JISIPHOE BEIpaxKeHue
POSIX. Ilomgpo6Ho-
CTH OIIMCaHHI B [1of-
pa3gene 9.7.3.
repeat ( string text IToBTOpPsieT copep-|repeat ('Pg', 4) PgPgPgPg
text, number JKHUMO€ string yKa-
int) 3aHHOEe 4wmcio (
number) pa3
replace( string |text 3ameHsaeT BCe|replace ( abXXefabXXef
text, from text, BXOXKOeHud B|'abcdefabcdef',
to text) string HOOCTPOKHU| 'cd', 'XX')
from TIOOCTPOKOH
to
reverse( Str) text BosBpaljaeTr mepe-|reverse ( edcba
BEPHYTYIO CTPOKY |'abcde')
right ( str text, |text Bosspaimaet O-|right ('abcde', de
n int) cjiegHue n CUMBO-| 2)
0B B cTpoke. Ko-
rga n MEHbIe HY-
7151, BO3BpalalTCsA
BCE€ CUMBOJIHI CIIpa-
Ba, KpOMe MEePBBIX
|n].
rpad( string text LIOIIONMHAET CTPOKY|rpad('hi', 5, hixyx
text, length int string CIpaBa HOO| 'xy')
[, fill text]) OJIUHBI length CUM-
BojlaMu fill (o
yMoOT4aHuio mpobe-
namu). Ecinu gnmHa
CTPOKHU yKe O00Jb-
1e 3amaHHOM, OHa
obGpe3aeTcs.
rtrim( string text Yoanser HaAMOOIbL-|rtrim ( test
text [, IIyI0 IIOACTPO-| 'testxxzx"',
characters Ky, COmepXKamy| 'xyz')
text]) TOJILKO CUMBOJIBI
characters (o
yMOJT4aHUI0 IIpobe-
7IBI), C KOHIIA CTPO-
KU string
split_part ( text Pa3pgenser CTPOKy|split_part ( def
string text, string IO CHUMBO-|'abc~@~def
delimiter text, JIy delimiter M BO3-|~@~ghi', '~@~"',
field int) BpaliaeT 3JIEMEHT| 2)
o0 3aJaHHOMY HO-
Mmepy (cumtas c 1)
strpos( string, |int Bosspamaet Io-|strpos ('high', 2
substring) JIOJKeHue yKa3aH-| 'ig')

HOM TIOACTPOKHM (
IOomO0HO position (

substring
string), HO C APY-

in
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DOYyHKIIUA Tun pe3yabrara |Onmucanue IIpumep Pe3ynbTar
TUM IIOPSAOKOM ap-
T'YMEHTOB)
substr ( string, text H3Bnekaer IOMO- | substr ( ph
from [, CTPOKY (H0H06-'alphabet', 3,
count]) HO substring (| 2)

string from from
for count))

to_ascii( text [Tpeobpa3yeT to_ascii( Karel
string text [, string B ASCII|'Karel")
encoding text]) u3 KOOUPOBKU

encoding (mommep-
JKUBAIOTCS TOJIb-
KO LATIN1, LATINZ,
LATIN9 M WIN1250)

to_hex ( number text ITpeo6pa3yeT YUC-|to_hex ( TEffffff
int unu bigint) 710 number B 16-pu4-|2147483647)
HBIM BU[I
translate ( text 3aMeHsIeT CHUMBO-|translate ( a2x5
string text, Bl B string, Hau-|'12345', '143"',
from text, to OeHHBle B HaOope| 'ax')
text) from, Ha COOTBET-

CTBYIOIIINE CUMBO-
JIBI B MHOXKECTBE to.
Ecnu cTtpokra from
OJIMHHee to, HaM-
OeHHBle B MCXOO-
HOM CTpOKEe JHMI-
HHEe CUMBOJIBL from
VOaIsai0TCs.

QYHKHHH concat, concat_ws B format IPHHHUMAIOT II€ePEeMEHHOE YHCJIO apI'YMEHTOB, TaK 4YTO UM [OJIsd
oO0bemuHEeHUs UK GOPMaTUPOBAHUS MOXKHO IepeqaBaTh 3HAaYEHUS B BUIe MaCCHBA, IIOMEUYEHHOT 0 KITIO-
YeBBIM CJIOBOM VARIADIC (cM. [Togpasmen 37.4.5). DmeMeHTHl TaKOTo MaccuBa 00pabaTEIBAIOTCS, KaK ec-
7 ObI OHU OBITM OOBIYHBEIMU apryMeHTamMu (yHKIWK. ECIM BMECTO MacCHBa B COOTBETCTBYIOIIEM apry-
MmeHTe nepenaércst NULL, GyHKIIMU concat U concat_ws Bo3BpamiaioT NULL, a format BOCIPUHUMAET
NULL kak MacCuB HyJIEBOTO pa3Mepa.

CM. TakXe arperaTHyio QyHKIMIO string_agg B Pasmene 9.20.

Ta6auma 9.10. BcTpoeHHbIE Ipeodpa3oBaHUS

HMs npeoOpa3oBaHHs * HcxogHasi KOOUPOBKa IleneBasi KOOTUPOBKa
ascii_to_mic SQL_ASCII MULE_INTERNAL
ascii_to_utf8 SQL_ASCII UTF8

bigh_to_euc_tw BIG5 EUC_TW

big5_to_mic BIGS MULE_INTERNAL
big5_to_utfs8 BIGS UTF8

euc_cn_to_mic EUC_CN MULE_INTERNAL
euc_cn_to_utf8 EUC_CN UTF8

euc_Jjp_to_mic EUC_JP MULE_INTERNAL
euc_Jjp_to_sjis EUC_JP SJIS
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HMs npeoOpa3oBaHHs

HcxoagHasi KOMHPOBKa

IleneBasi KOOTUPOBKa

euc_Jjp_to_utfs8 EUC_JP UTF8
euc_kr_to_mic EUC_KR MULE_INTERNAL
euc_kr_to_utf8 EUC_KR UTF8
euc_tw_to_bigb EUC_TW BIGS
euc_tw_to_mic EUC_TW MULE_INTERNAL
euc_tw_to_utfs8 EUC_TW UTFES8
gb18030_to_utfs GB18030 UTFES8
gbk_to_utf8 GBK UTF8
is0_8859_10_to_utfs LATING UTF8
iso_8859_ 13 to_utf8 LATIN7Y UTF8
iso_8859_14 to_utfs8 LATINS8 UTFE8
iso_8859_15_to_utfs8 LATINO UTF38
is0_8859_16_to_utfs LATIN1O UTFE8
1s0_8859_1_to_mic LATIN1 MULE_INTERNAL
is0_8859_1_to_utf8 LATIN1 UTF8
1s0_8859_2_to_mic LATIN2 MULE_INTERNAL
is0_8859_2_to_utfs LATINZ2 UTF8
iso_8859_ 2 to_windows_ LATIN2 WIN1250

1250

1s0_8859_3_to_mic LATIN3 MULE_INTERNAL
is0_8859_3_to_utfs LATIN3 UTFE8
1s0_8859_4_to_mic LATIN4 MULE_INTERNAL
is0_8859_4_to_utfs LATIN4 UTF8
is0_8859_5_to_koi8_r ISO_8859_5 KOIS8R
is0_8859_5_to_mic IS0_8859_5 MULE_INTERNAL
is0_8859_5_to_utfs ISO_8859_5 UTF8
1is0_8859_5_to_windows_ ISO_8859_5 WIN1251

1251

is0_8859_5_to_windows_ IS0_8859_5 WIN866

866

is0_8859_6_to_utfs ISO_8859_6 UTF8
is0_8859_7_to_utfs IS0O_8859_7 UTF8
is0_8859_8_to_utfs IS0_8859_8 UTF8
iso_8859_9 to_utf8 LATINS UTF8
johab_to_utf8 JOHAB UTF8
koi8_r_to_iso_8859_5 KOIS8R IS0O_8859_5
koi8_r_to_mic KOI8R MULE_INTERNAL
koi8_ r_ to_utf8 KOI8R UTFE8
koi8_r_to_windows_1251 KOIS8R WIN1251
koi8_r_to_windows_866 KOI8R WIN866
koi8_u_to_utf8 KOI8U UTF8
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HMs npeoOpa3oBaHHs

HcxoagHasi KOMHPOBKa

IleneBasi KOOTUPOBKa

mic_to_ascii MULE_INTERNAL SQL_ASCIT
mic_to_bigb MULE_INTERNAL BIGS
mic_to_euc_cn MULE_INTERNAL EUC_CN
mic_to_euc_jp MULE_INTERNAL EUC_JP
mic_to_euc_kr MULE_INTERNAL EUC_KR
mic_to_euc_tw MULE_INTERNAL EUC_TW
mic_to_iso_8859_ 1 MULE_INTERNAL LATINI
mic_to_iso_8859_2 MULE_INTERNAL LATINZ
mic_to_iso_8859_3 MULE_INTERNAL LATIN3
mic_to_iso_8859_4 MULE_INTERNAL LATINA4
mic_to_iso_8859_5 MULE__INTERNAL I50_8859_5
mic_to_koi8_r MULE_INTERNAL KOI8R
mic_to_sjis MULE_INTERNAL SJIS
mic_to_windows_1250 MULE_INTERNAL WIN1250
mic_to_windows_1251 MULE_INTERNAL WIN1251
mic_to_windows_866 MULE_INTERNAL WIN866
sjis_to_euc_jp SJIS EUC_JP
sjis_to_mic SJIS MULE_INTERNAL
sjis_to_utfs8 SJIS UTF8
windows_1258_to_utf8 WIN1258 UTF8
uhc_to_utfs8 UHC UTF8
utf8_to_ascii UTF8 SQL_ASCIT
utf8_to_bigb UTF8 BIGS
utf8_to_euc_cn UTF8 EUC_CN
utf8_to_euc_ijp UTEF8 EUC_JP
utf8_to_euc_kr UTF8 EUC_KR
utf8_to_euc_tw UTEF8 EUC_TW
utf8_to_gbl18030 UTFES8 GB18030
utf8_to_gbk UTF8 GBK
utf8_to_iso_8859_1 UTF8 LATIN1
utf8_to_iso_8859_10 UTF8 LATING
utf8_to_iso_8859_13 UTF8 LATIN7
utf8_to_iso_8859_14 UTF8 LATINS
utf8_ _to_iso_8859_15 UTF8 LATINY
utf8_to_iso_8859_16 UTF8 LATINI1O0
utf8_to_iso_8859_2 UTEF8 LATINZ2
utf8_to_iso_8859_3 UTF8 LATIN3
utf8_to_iso_8859_ 4 UTEF8 LATIN4
utf8_to_iso_8859_5 UTFES8 IS0_8859_5
utf8_to_iso_8859_6 UTF8 IS0_8859_6
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HMs npeoOpa3oBaHHs

HcxoagHasi KOMHPOBKa

IleneBasi KOOTUPOBKa

utf8_to_iso_8859_7 UTF8 IS0_8859_7
utf8_to_iso_8859_8 UTF8 IS0_8859_8
utf8_to_iso_8859_9 UTEF8 LATINS
ut£8_to_johab UTF8 JOHAB
utf8_to_koi8_r UTF8 KOI8R
utf8_to_koi8_u UTF8 KOI8U
utf8_to_sjis UTF8 SJIS
utf8_to_windows_1258 UTF8 WIN1258
ut£8_to_uhc UTF8 UHC
utf8_to_windows_1250 UTEF8 WIN1250
utf8_to_windows_1251 UTF8 WIN1251
utf8_to_windows_1252 UTEF8 WIN1252
utf8_to_windows_1253 UTF8 WIN1253
utf8_to_windows_1254 UTEF8 WIN1254
utf8_to_windows_1255 UTF8 WIN1255
utf8_to_windows_1256 UTF8 WIN1256
utf8_to_windows_1257 UTFES8 WIN1257
utf8_to_windows_866 UTF8 WINB866
utf8_to_windows_874 UTFES8 WIN874
windows_1250_to_iso_ WIN1250 LATINZ
8859_2

windows_1250_to_mic WIN1250 MULE_INTERNAL
windows_1250_to_utf8 WIN1250 UTF8
windows_1251_to_iso_ WIN1251 I1S0_8859_5
8859_5

windows_1251_to_koi8_r WIN1251 KOI8R
windows_1251_to_mic WIN1251 MULE_INTERNAL
windows_1251_to_utf8 WIN1251 UTFEF8
windows_1251_to_windows_ WIN1251 WINBG66

866

windows_1252_to_utf8 WIN1252 UTFE8
windows_1256_to_utf8 WIN1256 UTF8
windows_866_to_iso_8859_ WIN866 IS0_8859_5
5

windows_866_to_koi8_r WIN866 KOIS8R
windows_866_to_mic WIN866 MULE_INTERNAL
windows_866_to_utf8 WIN866 UTF8
windows_866_to_windows_ WIN866 WIN

1251

windows_874_to_utf8 WIN874 UTF8
euc_Jjis_2004_to_utf8 EUC_JIS_2004 UTF8
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HMs npeoOpa3oBaHHs

HcxoagHasi KOMHPOBKa

ITe/reBasi KOMUPOBKa

utf8_to_euc_jis_2004

UTF8

EUC_JIS_2004

shift_Jjis_2004_to_utf8

SHIFT_JIS_2004

UTFE8

utf8_to_shift_jis_2004

UTF8

SHIFT_JIS_2004

euc_7jis_2004_to_shift_

EUC_JIS_2004

SHIFT_JIS_2004

jis_2004

shift_Jis_2004_to_euc_ SHIFT_JIS_2004

jis_2004

“liMena mpeo6pa3oBaHuUil CIENYIOT CTAaHIAPTHON CXeMe HMeHoBaHus. K obuMansHOMy Ha3BaHUIO CXOIHOM KOOMPOBKY, B KOTOPOM BCe He andaBUTHO-IH(POBEIE
CHMBOJIbI 3aMEHSTIOTCS TOOYEPKUBAHUSMHE, BOOABISETCS _to_, a 32 HUM aHAJIOTUYHO ITIOATOTOBIIEHHOE UMSI LIeJIeBOM KOAUPOBKHU. TakuM 06pa3oM, UMeHa KOTUPOBOK
MOTYT He COBIIafiaTh GYKBAIbHO C OOLIETIPUHSATHIMA Ha3BAHUSIMH.

EUC_JIS_2004

9.4.1. format

OyHKIUS format BEHIOAET TEKCT, OTHOPMATUPOBAHHEIM B COOTBETCTBUHU CO CTPOKOU (popmMaTa, MOJoOGHO
dyHKUIMM sprintf B C.

format (formatstr text [, formatarg "any" [, ...]1 1)

formatstr — CTPOKA, ONpeessdionas, Kak 0yneT GopMaTHUPOBaTLCA pe3ynbraT. OOBIYHEBIM TEKCT B CTPO-
Ke ¢opMaTa HENOCPENCTBEHHO KOMUPYETCS B Pe3ybTaT, 3a MCKIIYEeHueM cneuupukamopos gopma-
ma. CuenuduKaTOps ¢popMaTa MPefcTaBIsSioT cO00M MeCTO3aIoIHUTENH, OIpenesiolie, Kak qoIXK-
HBI (POPMATUPOBATLCS ¥ BHIBOOUTHCS B Pe3ynbTaTe apryMeHTH QyHKuMU. KaXKObll apTyMEHT formatarg
mpeo6pal3yeTcss B TEKCT MO ITPaBUIaM BEIBOJIAM CBOET0 THUIMA OAHHBIX, @ 3aTeM (pOopMaTUPYETCS U BCTAB-
JITIETCST B PE3YIBTUPYIOUIYIO CTPOKY COTJIACHO crenuduraTopamM ¢popmara.

Crnemnudukatopsl popMaTa mpegBapsaOTCS CUMBOJIOM $ U UMEIOT QopMy
% [mosungug] [Qraru] [mupuHal THI

3mecs:

noswunusg (HeoOsI3aTesIeH)

CTpoka Buma n$, Tie n — WHAEKC BHIBOOMMOTO apryMeHTa. MHOeKc, paBHHIN 1, BHIOMpaeT mepBhIHM
apryMeHT IIocJie formatstr. ECNU nosuyng OMyCKaeTCs, 110 YMOJTYaHUIO UCIIONIb3yeTCs CIenyomui
apryMeHT MO MOPSAKY.

¢raru (HeoOsi3aTeJIeH)

[onmonmHUTEeNIbHEIE ITapaMeTpPhl, yIpaBasionire ¢opMaTHpOBaHMEM OaHHOTO clienudukaropa. B Ha-
CTosIlIlee BpeMs MOOIEPKUBAETCS TOJBKO 3HAK MUHYC (-), KOTOPHLIM BRIPAaBHUBAET pe3yjbTaTa Clie-
nudpuKaTopa mo meBoMmy kKpat. OH paboTaeT, TONBKO €CJIM TaKXKe ompenesieHa mupuHa.

mupuua (HeoOs3aTeeH)

3amaéT MUHUMA/AbHOE YUCIIO CHUMBOJIOB, KOTOPOe OymeT 3aHUMaTh Pe3yIbTaT JAHHOTO CIenndUKaTo-
pa. BeiBoguMoe 3HaYeHMEe BEIPABHUBAETCS 10 ITPABOU MJIM JIEBOM CTOPOHE (B 3aBUCUMOCTH OT ¢yiara
-) C DonoyHeHWeM HeoOXOOUMEIM YHUCIIOM npoOenoB. Ecnu muprHa CIUIIKOM Maja, OHa IIPOCTO UT-
HOpHUPYeTCs, T. e. pe3yyibTaT He ycekaeTcs. I[IlupuHy MOKHO 0003HAUUTH II0JIOXKUTEIHHEIM LIeJIEIM,
3BE37IOYKOM (*), TOrda muprHa OyIOeT monydeHa U3 CIEeOVIONIero apryMenTa QyHKITUY, NI CTPOKOM
BUIA *n$, TOrHOa IIMpUHA OYOEeT 3a[aBaThCs B n-OM apryMeHTe QpyHKUUH.

Ecnu mmpuHa nepemaéTcs B apryMeHTe (QYyHKIIMU, 9TOT apryMeHT BEIOMpAETCS OO apryMeHTa, UC-
TIOJIb3yeMOT0 AJis crieluduKaTopa. ECiu apryMeHT MIMPUHE OTPUIIATEIILHLIN, pe3ysibTaT BEIPaBHU-
BaeTCs MO JIEBOM CTOPOHe (KaK eciiu Obl OBLI yKa3aH ¢Jiar —) B paMKaXx OIS OJIUHE abs(mupuna).

run (00sI3aTeseH)

Tun cnenuduKkaTopa ompeaenseT npeodpa3oBaHue COOTBETCTBYIOMIET0 BELIBOOMMOIO 3HaUueHus. [log-
IEePKUBAIOTCS CJIEOVIOIINE TUIIH:
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* s dopMaTHUpPyeT 3HaUYEHUEe apryMeHTa KakK IIPOoCTyIo CTPOKy. 3HaueHrue NULL npencTaBisieTcs
IIyCTOM CTPOKOMH.

e I 06pa6aTbIBaeT 3HAYEeHHEe apPIryMEeHTa KaK SQL'I/IJIGHTI/I(bI/IKaTOp, Ipu HeO6XOJ:[I/IMOCTI/I 3aKJII04Yasa
ero B KaBhIUuKU. 3HaueHnue NULL OJisd TaKOoro Hp606pa3OBaHI/IH CHHUTAEeTCA OH.II/IGOT{HBIM (TaK Xe,
KaK ¥ OJis quote_ident).

* 1 3aK/I0YaeT 3HaueHUe apryMeHTa B anocTpodsl, Kak cTpokKy SQL. 3nauenue NULL BrIBOOUTCS
OyKBaJIbHO, KaK NULL, 6€3 KaBhI4€eK (Tak ke, KaK U C quote_nullable).

B momomnHeHue K cnenuduKaTopaM, OIIMCaHHBIM BEIIIIE, MOXKHO HCIIOJIb30BaTh CIIEIIIOCIEI0BATEIbHOCTD
%%, KOTOpas IPOCTO BEIBEAET CUMBOJ %.

HeckombK0o IpuMepoB IPOCTHIX IpeoOpa3oBaHuii popmara:

SELECT format ('Hello %s', 'World');
Pesynprar: Hello World

SELECT format ('Testing %s, %s, %s, %%', 'one', 'two', 'three');
Pesynrrar: Testing one, two, three, %
SELECT format ('INSERT INTO %I VALUES(%L)', 'Foo bar', E'O\'Reilly');

Pesynprar: INSERT INTO "Foo bar" VALUES('O''Reilly')

SELECT format ('INSERT INTO %I VALUES(%L)', 'locations', 'C:\Program Files');
Pesynprar: INSERT INTO locations VALUES('C:\Program Files')

CrenymoIyue TpuMepH UITIOCTPUPYIOT UCII0Ih30BaHUE TTONS muprHa U (rara -:

SELECT format ('|%10s|', 'foo');
Pesynbrar: | foo|

SELECT format ('|%-10s|', 'foo');
Pesynrbrar: |foo |

SELECT format ('|%*s|', 10, 'foo');
Pesynbrar: | foo|

SELECT format ('|%*s|', -10, 'foo');
Pesynrbrar: |foo |

SELECT format ('|%-*s|', 10, 'foo');
Pesynrbrar: |foo |

SELECT format ('|%-*s]|', -10, 'foo');
Pesynrbrar: |foo |

Chyi IIPDUMEPEI IIOKA3EIBAlOT IDUMEHEHHUE TIOJeN nosunug:

SELECT format ('Testing %3$s, %2$s, %1S$s', 'one', 'two', 'three');
Pesynbrar: Testing three, two, one

SELECT format ('|%*2S$s|', 'foo', 10, 'bar');
Pesynprar: | bar|

SELECT format ('|%1$*2$s|', 'foo', 10, 'bar');
Pesynprar: | foo|

B ornuuue ot cranmapTHOU QyHKIMU C sprint £, PyHKIING format B PostgreSQL mo3BossgseT KOMOUHUPO-
BaTh B OOHOM CTPOKE CHenudUKATOPH! C MONSIMU mosunusg U 0e3 Hux. Coenuduratop ¢dopmarta 6e3 mojis
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moszuiprg BCETHA UCIIONb3yeT CIenyIUil apryMeHT II0CJie IocjiefHero BEIOpaHHoro. Kpome Toro, GyHK-
uus format He TpebyeT, 4TOOH B CTPOKe (popmMaTa MCIOJIH30BaIUCh BCE apTyMeHTH pyHKIuU. [Tpumep
STOT0 IIOBENEeHNU:

SELECT format ('Testing %3$s, %2$s, %s', 'one', 'two', 'three');
Pesynprar: Testing three, two, three

Crnenudukatopsl popmaTa %I 1 3L 0COOEHHO MOJIE3HHl [JIsT 6€30IIaCHOTO COCTABJIEHUS] OUHAMNYECKUX
onepatopoB SQL. Cwm. ITpumep 42.1.

9.5. PyHKUMM U onepaTopPbl ABOUYHbIX CTPOK

B aToMm pasmerne onmuchIBaOTCS (QYHKIIUHM U OIEPATOPHI OJis paboTh C JaHHBIMU THIIA bytea.

B SQL omnpepeneHb HECKOIBKO CTPOKOBEIX QYHKIINMI, B KOTOPHIX apTyMEHTHL Pa3fesiaioTCa He 3alATEIMHU,
a Kimo4yeBsIMU crioBamMu. [Togpo6Hee 310 omucaHo B Tabnuie 9.11. PostgreSQL Takke IpemoCTaBiIsieT
BapUaAHTH 3TUX QYHKIIUHN C CMHTAKCUCOM, OOBIYHBIM A1t QyHKIUM (cM. Tabmuiry 9.12).

IIpumMeuyanue

B mpumepax, TpUBEOEHHBIX Ha 9TOM CTpaHHUIle, IMIOOpa3yMeBaeTCs, 4UTO IlapaMeTp CepBepa
bytea_output pPaBeH escape (BHIOpPaH TpaguIMOHHLIN GopmaT PostgreSQL).

Taoinunma 9.11. SQL-dpyHKIuHU 1 onnepaTopsl AJisi PA0OTHI C IBOUMYHLBIMH CTPOKAaMH

DOyHKIIUA Tun pe3yiabrata |Onucanue IIpumep Pe3ynabTar
string || string |bytea KonkaTteHauusa "\\Post'::bytea |\\Post'gres\000
CTPOK || '"\047gres
\000"': :bytea
octet_length ( int Yucmno 6aMiT B [ABO-|octet_length ( 5
string) WYHOH CTPOKE "o
\000se"'::bytea)
overlay( string |bytea 3aMeHseT IOACTPO-|overlay ( T\\002\\003mas
placing string Ky 'Th
from int [for \0OOomas"': :bytea
int]) placing

'\002\003"'::bytea
from 2 for 3)

position ( int ITonoxeHne  yKa-|position( 3
substring in 3aHHOM MOACTPOKHU | '\000om': :bytea
string) in 'Th

\00OOomas"': :bytea)

substring ( bytea H3BnekaeT IOZ- | substring ( h\000o
string [from CTPOKY 'Th
int] [for int]) \00Oomas"': :bytea
from 2 for 3)
trim([both] bytea Voanser HaubOJb-|trim( Tom
bytes from LIyl0 CTPOKY, CO-|'\000\001'::bytea

string) AepXKalllyl0o TOJIBKO|from '"\00OTom
OaWThl, 3aJ@aHHbIe B|\001': :bytea)
IIapaMeTpe bytes, C
Ha4dajla U C KOHIa
CTPOKU string
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B PostgreSQL ecth u gpyrue pyHKOuu giisti paboTH C TBOUYHBIMU CTPOKAMHU, IepPedYUuCieHHbe B Tabmu-
e 9.12. HekoTophle U3 HUX UCIIONb3YIOTCS B KAUeCTBe BHYTPEHHEN pean3aliiy CTaHAapTHHIX GYHKITUN
SQL, npuBenénHbx B Tabnuie 9.11.

Ta6auma 9.12. [Ipyrue GQyHKIHH OJIsI PaO0OTHI C TBOUNYHBIMH CTPOKAMH

HOM BHE

DOYyHKIIUS Tun pe3yabrara |Onmucanue IIpumep Pe3ynbTar
btrim( string bytea Vnoansger HauOOJIb- btrim( trim
bytea, bytes Iyl0 CTPOKY, CO-|'\000trim
bytea) AepXKalyx TOJBKO|\001': :bytea,
GaiTEl, 3alaHHEIE B| '\000\001": :byteh)
IIapaMeTpe bytes, C
Hadajla U C KOHIIa
CTPOKU string
decode ( string bytea I[TomyyaeT OBOUY-|decode ( 123\000456
text, format HBbI€ MaHHbIE U3 TEeK-| '123\000456",
text) CTOBOI'O IIpencTasB- 'escape')
JIeHuss B string.
3HaueHUsa napa-
MeTpa format Te
JKe, UYTO U [OJd
byHKIIUY encode.
encode ( data text HepeBOJ:[I/IT OBOUUY-|encode ( 123\000456
bytea, format HbIe OaHHBIE B TE€K-|'123\000456"': :bytea,
text) CTOBOE€ IIpedcCTaBiie- 'escape')
HHMEe B OOHOM U3
¢dopmMaToB: baseb4,
hex, escape. ®op-
MaT escape Ipe-
o06pa3yeT HYJIEBHIE
OafiTbl u  OaMTH
c 1 B crapuem
oute B BOCbMe-
pUYHEBIE TTOCTIeI0Ba-
TEJIbHOCTHU \nnn #
oyb6nupyeT obpart-
HYIO KOCYIO 4epTy.
get_bit ( int H3BnekaeT OUT u3|get_bit ( 1
string, offset) CTPOKH '"Th
\00OOomas': :bytea,
45)
get_byte( int H3BnekaeTr 6alT U3|get_byte ( 109
string, offset) CTPOKH 'Th
\00Oomas"': :bytea,
4)
length( string) |int [InvHa  OBOMYHOM|length ( 5
CTPOKH "Jo
\000se"'::bytea)
md5 ( string) text Beruucnsier MD5-|{md5 ( 8ab2d3c9
Xell CTPOKHU string|'Th 689%aafl8
n BO3BpallaeT pe-|\000ocmas'::bytea)|b4958c33
3ynbpTaT B 16-puu- 4c82d8b1
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DOYyHKIIUA Tun pe3yabrara |Onmucanue IIpumep Pe3ynbTar
set_Dbit ( bytea VYcTanaBnuBaeT set_bit ( Th\000omAs
string, offset, 3Ha4YeHue OUTa B|'Th
newvalue) CTPOKe \00Oomas"': :bytea,
45, 0)
set_byte ( bytea YcraHaBnuBaeT set_byte ( Th\000oQas
string, offset, 3HayeHue OaHTa B|'Th
newvalue) CTpPOKeEe \00OOomas"': :bytea,
4, 64)

s QyHKIUN get_byte U set_byte 0adTH HyMepyeTcsa ¢ 0. DyHKIMU get_bit U set_bit HyMepyloT
OUTH ClIpaBa HaJieBO; Hampumep, 6ut 0 OygeT MeHBIIUM 3HadallluM OUTOM IepBoro Gaiita, a 6uT 15 —

0O0JIBIIIUM 3HAYALIMM OUTOM BTOPOro OaiTa.

CM. TakXke arperaTHy0 QYHKIHIO string_agg B Pasgene 9.20 u GyHKIHH 01 PaGOTHI C GOJIBITNME 00b-

exTaMu B Pasnene 34.4.

9.6. ®YHKUMUM K onepaTopbl ana padborTbl c GUTOBLIMKU

CTPOKaMH

B aTOM pa3gerie omUCHBAIOTCS GYHKIIUY B OIIePaTOPH, ITpegHa3HaYeHHbIe OJ1s1 pab0Thl C OMTOBEIMU CTPO-
KaMH, TO €CTh C MJaHHBIMHU THIIOB bit M bit varying. [loMuMO OOBIYHBEIX OIIEPATOPOB CPABHEHUS, C TAKHU-
MM ODaHHEIMKA MOKHO HCIIOJIb30BaTh OIIEPATOPEI, TepeunciaeHHrle B Tabnuie 9.13. 3amMeTsTe, YTO omepa-
TOPHI &, | U # paboTalOT TOMBKO C IBOMYHLIMU CTPOKAMHU ONMHAKOBOU miUHBL. OmnepaTopsl IMOOUTOBOTO

COBUT'a COXPAaHAIOT OJIMHEI MCXOOHEIX CTPOK, KaK IIOKAa3aHO B IIpUMepPax.

Ta6auma 9.13. OneparTopsl I/is padoThl C OUTOBBIMH CTPOKAMH

Oneparop OnucaHue IIpumep Pe3ynbTart
| KOHKAaTeHalus B'10001" || B'O11" 10001011

& o6utoBEIl AND B'10001' & B'01101"' 00001

| outoBhiii OR B'10001"' | B'01101" 11101

# 6uToBeiir XOR B'10001' # B'01101"' 11100

~ outoBeiit NOT ~ B'10001" 01110

<< OUTOBBIN COBUT BIIEBO B'10001' << 3 01000

>> OMTOBBIM COABUT BIPABO |B'10001' >> 2 00100

Cnepyromiue ¢pyHKIMHY f13biKa SQL paboTaioT KakK C CUMBOJIBHBIMHY, TaK ¥ C OUTOBBIMY CTPOKAMH: length,

bit_length, octet_length, position, substring, overlay.

C OUTOBBIMU ¥ IBOMYHBIMU CTPOKaMu PaboTaloT PyHKIUU get_bit U set_bit. [Ipu paboTe c GUTOBEIMU
CTPOKaMM 3T QYHKIIMU HyMEPYIOT OUTHI CJIEBA HATPABO W CAMBIN JIEBHIN OUT CYUTAETCS HYJIEBBIM.

Kpowme Toro, 1iensie 3HaYeHUST MOXKHO ITpeoOpa3oBaTh B THUN bit u ob6paTHO. Hampumep:

44::oit (10)
44::bit (3)

cast (—44 as bit (12

'1110"'::bit (4)

3aMeThTe, 4TO IpuUBeneHue K Tuny «bit» 6e3 gauHb OymeT 03Ha4YaTh IPUBEIEHUE K bit (1), U B Pe3yJib-

::integer

0000101100

100

)) 111111010100

14

TaTe OyOeT IOoJIydeH TOJIPKO OOWH MeHee 3Haydalluii OUT 4ucia.
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IIpumeuanue

ITpuBemeHue MEIOTO YKCiIa K THITY bit (n) KOTUPYET IpaBkie n OUT Yuciia. Eciu xe 11eoe mpeos-
pa3yeTtcsi B OUTOBYIO CTPOKY OOJIBINIEH OIWHEI, YeM TPeOyeTCs OJIs 9TOTO YHCIa, OHA MOIMOITHSIEeTCS
cJjieBa OMTaMM 3HaKa YHuCIa.

9.7. NMouck no wabdnoHy

PostgreSQL mpepiaraeT Tpu pa3HBIX crocoba ITOMCKa TeKCTa IO IMabJIoOHy: TPaguIMOHHEINA OIlepaTop
LIKE s3eika SQL, 60ee coBpeMeHHBIN SIMILAR TO (mo6aBimeHHBIHM B SQL:1999) u perynspHble BHIpaxe-
Huda B cTuiie POSIX. IToMuMO IIPOCTEIX OIIEPATOPOB, OTBEYAIOIIUX Ha BOIIPOC «COOTBETCTBYET JIM CTPOKA
aToMy 1mabioHy?», B PostgreSQL ecth pyHKIMYU o111 U3BIEeYEHUS UIM 3aMEHBI COOTBETCTBYIOIINX ITOI-
CTPOK ¥ OIS Pa3feleHusl CTPOKH MO 3alaHHOMY IabJIoHYy.

ITogcka3ka

Ecnmu 9TUX BCTPOEHHBLIX BO3MOXKHOCTEH OKAa3hIBAETCS HEOOCTAaTOYHO, BBl MOXKETe HalHucaTh co0-
cTBeHHBIe QyHKIUM Ha A3bIKe Perl unu Tcl.

BauMaHue

XoTs Jale BCETo MOUCK II0 PEryJITPHOMY BHIPaKEHUI0 OBIBA€T OUYEHb OBLICTPHEIM, PETYIISIPHBIE BHI-
paxeHwust OBIBAIOT ¥ HACTOJIBKO CJIOXKHBIMH, YTO UX 00pab0oTKa MOXKET 3aHSATh IPUIINYHOE BPEMS U
006beM maMsiTu. [lo3TOMYy ommacaiTech I1abIOHOB PETYISIPHEIX BEIPAXKEHUH, ITOCTYIIAIOIINX U3 HEO-
BEPEHHHBIX UCTOYHUKOB. EC/ y Bac HET OPYroro BHIXOMla, PEKOMEHOYETCsI BBECTH TalM-ayT OJIs
OIepaTopPoB.

ITouck c mra6oHaMu STMILAR TO HECET Te Ke PUCKHU 0€30IaCHOCTH, TaK KaK KOHCTPYKIIUS STMILAR
TO MPEOCTaBJIAET BO MHOT'OM Te K€ BO3MOXKHOCTH, UTO U PETYJIIPHEIE BhIpaxkeHus B ctuiie POSIX.

[Touck ¢ LIKE ropasfo Ipolie, YeM ABa APyrue BapuaHTa, I03TOMYy ero 6e30IacHee UCII0Ib30BaTh
C HeOBEPEHHEIMU UCTOYHUKAMU 1abJIOHOB MTOMCKA.

9.7.1. LIKE

crpoka LIKE mabmon [ESCAPE crnencuMBOJI]
crpoka NOT LIKE mabmorn [ESCAPE crnencumMBOI]

BrlpaxkeHue LIKE BO3BpaIlaeT true, eCiii crpokxa COOTBETCTBYET 3adaHHOMY mabrory. (Kak MOXKHO OBLIO
OXHU[aTh, BEIpaxkeHue NOT LIKE Bo3BpariaeT false, korma LIKE Bo3BpalllaeT true, ¥ HA060pPOT. DTOMY
BBIPA’KEHWIO PABHOCUJIPHO BRIPAaXKeHUE NOT (crpoxa LIKE ma6moH).)

Ecnmu wma6ron HE COOEPXUT 3HAKOB ITPOIIEHTA U MOOYEPKUBAHUM, Torda MabJIoH IIPEeaCTaBIsSeT B TOYHO-
CTH CTPOKY M LIKE paboTaeT Kak ollepaTop cpaBHeHUs. [loguépkuBaHue (_) B mabroxe IOAMEHSET (BMe-
CTO HEero IOOXOauT) I000M CUMBOJI; a 3HAK IIPOILEeHTa (%) mogMeHseT o0y (B TOM YHCIIEe U IIYCTYIO)
TIOCJIeOBaTEJIFHOCTL CHUMBOJIOB.

HeckonbKo IpuMepoOB:

'abc' LIKE 'abc' true
'abc' LIKE 'a$%' true

'abc' LIKE '_b_ ' true
'abc' LIKE 'c¢' false
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ITpu mpoBepkKe 1o mabnaoHy LIKE BCerga pacCMaTPUBAETCs BCS CTPOoKa. IT03ToMy, eCciti Hy2KHO HalTH I10-
ClIego0BaTeJIbHOCTh CHMBOJIOB I'TIe-TO B CEPeINHE CTPOKH, IIa0JIOH HOIKEeH HaUNHATHCSA M 3aKaHYUBATHCSA
3HAKaMH IIPOIIEHTA.

YrtoO6Hl HAaWTK B CTPOKe OyKBaJlbHOE BXOXKJEHWE 3HAKA MPOIEHTAa WX MOTYEPKUBAHUS, TEPEN COOTBET-
CTBYIOIIIUM CHUMBOJIOM B ma6noxne Hy?KHO IOOABUTH CIIEIICUMBOJI. [10 yMOT4aHWIO B KAYECTBE CIIEIICUMBO-
jia BeIOpaHa oOpaTHas Kocasl 4epTa, HO C IIOMOIIBIO IIPEeAI0KeHUsI ESCAPE MOXKHO BEIOpaTh U OAPYIOM.
YTo6BI BKIIIOYUTH CIIEIICUMBOJI B I1a0JIOH TTOKMCKA, IPOAYyOIUPYUTE €ro.

IIpuMmeuyanue

Ecmu mapametp standard conforming strings BHEIKITIOYEH, KazKObI CUMBOJI 0O0PaTHOM KOCOM 4Yep-
TEI, 3alIMCHIBAEMEIN B TEKCTOBOM KOHCTaHTe, HyKkKHO Oyb6nuposaTts. [TonpobHee 3TO onucaxo B [Tox-
pa3gene 4.1.2.1.

Takxke MOXKHO 0TKa3aThCs OT CIIEI[CHMBOJIA, HAIlMCaB ESCAPE ''. [Ipu 9TOM MeXaHHU3M CIIEILIIOCIIeI0Ba-
TeJ'[bHOCTef/'I (baKTquCKH OTKJIIOYUAETCs U HUCIIOJIIB30BATh 3HAKHU HpOLIeHTa %8 HOH‘-IépKI/IBaHI/IH 6YKBaJ'IbHO
B I1a0JIOHE HeJb34d.

BMecTo LIKE MOXKHO MCIIOJIb30BaTh KIII0YEBOE CJIOBO ILIKE, YTOOBI IIOUCK OBIJI PerucrTp-He3aBUCHUMEIM
C YYETOM TEeKYyIlled SI3LIKOBOM Cpenbl. DTOT OlepaTop He ommcaH B cTaHmapTe SQL; 3To pacimupenue
PostgreSQL.

Kpome Toro, B PostgreSQL ecTr omepatop ~~, paBHO3HAYHHIU LIKE, B ~~*, COOTBETCTBYIOIIMMN ILIKE.
EcTpb TakKe mBa omepaTtopa !~~ U ! ~~*, IpeOCcTaBIsoIIre NOT LIKE ¥ NOT ILIKE, COOTBETCTBEHHO. Bce
9TH OIIePaTOPBI OTHOCATCS K ocobeHHOCTSIM PostgreSQL. Bel MoxkeTe YBUOETDH UX, HAITPUMeEP, B BEIBOIE
KOMaHOH EXPLAIN, TaK Kak IIpu pa3bope 3ampoca IpoBepKa LIKE U ITOg00OHBIe 3aMEHSIIOTCS UMH.

®pa3zsl LIKE, ILIKE, NOT LIKE M NOT ILIKE B cuHTakcuce PostgreSQL oOriuHO 06pabaThIBalOTCA Kak
OIlepaTOpPhl; HAaIlpUMepP, UX MOXKHO HCIIOJIb30BaTh B KOHCTPYKIUAX sopaxenue oneparop ANY (mozsrpa-—
xenue), XOTS IPEIJIOKeHNEe ESCAPE 37ieCch H00aBUTH HEJIb351. B HEKOTOPEIX OCOOLIX CIIyYasiX BCE XKe MOXKET
HOTpGGOBaTBCH KCIIOJIB30BATh BMECTO HUX HHXKeJIeXKalllie OIIepPaTOPHI.

9.7.2. PerynapHbie Bbipa>XeHus SIMILAR TO

crpoxa SIMILAR TO mabmnon [ESCAPE crnerncHMBOJI]
crpoxa NOT SIMILAR TO mabmnon [ESCAPE cnerncumMBoOm]

OmnepaTop SIMILAR TO Bo3Bpallaet true mmu false B 3aBUCUMOCTH OT TOTO, COOTBETCTBYET JIM JaHHASA
cTpoka 1mabmony unu HeT. OH paboTaeT Momo6HO onnepaTopy LIKE, TOIBKO €ero IIabI0HEl COOTBETCTBYIOT
OIIpenesIeHUI0 PeryIsapHBIX BEIpaxkeHu! B cTangapTe SQL. Perynsapasble BeipaxeHusa SQL npencrasnsooT
co60¥ MIOOOTBITHRIM THOPHUI CUHTAKCHCa LIKE C CHHTAKCHCOM OOBIYHBIX PETYIISIPHBIX BHIDAXKEHUH.

Kak 1 LIKE, ycimoBue SIMILAR TO MCTHHHO, TOJIBKO €CJIH I1abJI0H COOTBETCTBYET BCEHM CTPOKE; 9TO OTIIHU-
YaeTCs OT YCJIOBUU C PEryJISPHLIMU BHIPAXKEHUSIMH, B KOTOPBIX IIa0I0H MOXKET COOTBETCTBOBATh JIIO00M
YacTH CTPOKHU. TakkKe momoOHO LIKE, SIMILAR TO BOCHPHHMMAET CHUMBOJILI _ M $ KAaK 3HAKU MMOICTAHOB-
KM, TIOJIMEHSIoIINe JTII000# OfMH CHUMBOJI MUIIH TI00YI0 ITOICTPOKY, COOTBETCTBEHHO (B PETyJISIPHBIX BHIpa-
xkeHuax POSIX uM aHAIOTUYHBI CUMBOJIBL . B . *).

IToMuMO CpPEeACTB OMUCaHUS MabIOHOB, TO3aUMCTBOBAHHBIX OT LIKE, STMILAR TO HOAAEPKUBAET CIEdy-
I0IITMEe METAaCUMBOJIHI, YHACTIeAOBaHHEIE OT PETYIISIPHBIX BhIpaxkeHuit POSIX:

* | o3Hay4aeT BHIOOP (OMHOTO M3 OIBYX BapHUAHTOB).
* * 03HAYaeT ITOBTOPEHUeEe IIpenbIayIlero anemMenTa 0 u 6osee pas.
* + O3HaydaeT NOBTOPeHUE NMpenbIayllero ayeMenTa 1 u 6oee pas.

* ? O03Ha4aeT BXOXKIeHUe npeppinymero sjgeMenTa 0 unm 1 pas.
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* {m} O3HaAYaeT IIOBTOPSET IPEeIBIIyIIero s7eMeHTa POBHO m pas.

* {m, } 0O3HAYaeT IIOBTOPEeHUe IIPEeNLIayIlIero a1eMeHTa m uiu 6ojee pas.

* {m, n} O3HAYaeT NOBTOPEHHE PEAIAYIIero 3JIeMeHTa He MeHee YeM m ¥ He 6ojiee 4eM n pas.
* Cxko0OKM () 00BEOUHSIIOT HECKOJIBKO 3JIEMEHTOB B OQHY JIOTUYECKYIO TPYIIILY.

* KgsanpaTHbIe CKOOKHU [ ...] 0003HA4aloT KJacC CUMBOJIOB TakK K€, KaK U B PETrYJISPHBIX BEIPAKEHUSIX
POSIX.

OOpaTuTe BHUMaHue, TOYKA (.) He SABISETCS METAaCUMBOJIOM [IJIs orlepaTopa SIMILAR TO.

Kak u ¢ LIKE, oOpaTHasi Kocas 4yepTa OTMEeHsIeT CIIellHalbHoe 3HaueHue I000T0 U3 3THX MEeTAaCHMBOJIOR,
a ImpenoxkeHne ESCAPE IIO3BOJISIET BHIOPATh APYTOM CHEIICHMBOJI.

HeckonbK0 IpuMepPOB:

'abc' SIMILAR TO 'abc' true
'abc' SIMILAR TO 'a' false
'abc' SIMILAR TO '$(b|d)%' true
'abc' SIMILAR TO '"(b|c)%' false

OyHKIUSA substring C TPpeMs llapaMeTpaMU, substring (crpoka from mabmgom for cmegcumpoa) U3-
BJIeKaeT MOACTPOKY, COOTBETCTRYIOIIYIO MabIoHy perynspHoro BeipaxkeHnus SQL. Kak u ¢ SIMILAR TO,
yKazaHHOMY m1abI0HY MOJI?KHA COOTBETCTBOBATHL BCS CTPOKA; B IPOTUBHOM ciiydae QyHKITUSA He HaUOET
Hudyero u BepHET NULL. [ o603HaYeHUs yacTu aboHa, KoTopasi OJOoJIXKHa OLITh BO3BpallleHa B CIIy-
Yae yciexa, 1mabiioH JoIXKeH comepzKaTh Ba CHeIICHMBOJIa ¥ KaBLIYKY (") mOCiIe KaXxXaoro. dta QyHKIUsS
BO3BpAalllaeT 4acTh MabI0Ha MeXOy OBYMS TAKUMU MapKepaMHu.

HeckonbKo IprMepoB ¢ MapKepaMH #", BEIOEIISIONIMME BO3BPAIllaeMyl0 CTPOKY:

substring ('foobar' from '$#"o_b#"%' for '#') oob
substring ('foobar' from '#"o_b#"%' for '#') NULL

9.7.3. PerynapHbie BbipaxxeHusa POSIX

B Tabnuie 9.14 mepeducseHsl BCe CYIIeCTBYIOIINE OIEePaTOPH! AJIS IIPOBEPKU CTPOK PETYIISPHBEIMU BBI-
paxenuamu POSIX.

Taonuma 9.14. Oneparopsl PeryjisipHbIX BbIpaKeHuH

Onepartop Omnucanue IIpuMmep

~ [IpoBepsieT COOTBETCTBUE DPETY-|'thomas' ~ '.*thomas.*'
JISTPHOMY BHEIPA’KE€HHI0 C YYETOM
peructpa

~K IIpoBepsieT COOTBETCTBUE DPpETY-|'thomas' ~* '.*Thomas.*'
JITPHOMY BHIpaXkKeHUio 0e3 ydéra
perucTpa

I~ [IpoBepsieT HECOOTBETCTBUE PETY-| 'thomas' !~ '.*Thomas.*'
JISPHOMY BHIPAXKEHUIO C YYETOM
perucTpa

L~k IIpoBepsieT HECOOTBETCTBUE PETY-| 'thomas' !~* ', *vadim.*'
JITPHOMY BBEIpaXkeHuio 0e3 ydéra
perucTpa

Perynsapurie Bripaxkenuss POSIX npepocraBmnsioT 60jiee MOIHBIE CPEICTBa IIOMCKa II0 I1aboHaM, 4eM
onepaTopH LIKE m SIMILAR TO. Bo MHOrumx komanpgax Unix, TaKUX KakK egrep, sed U awk HCIOJIb3YETCH
SI3BIK IIaOIOHOB, TTOXOXKUIM Ha OMUCAHHBIN 30ECh.
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PerynsipHOe BEIpazkeHUe — 3TO IIOCJIEN0BATEILHOCTE CHUMBOJIOB, IIPEICTABISONAs co601 KpaTKOe oIpe-
meryeHMe Habopa CTPOK (pe2yaapHoe MHoxcecmao). CTPOKa CYUTAETCS COOTBETCTBYIOIIEN PETYIIAPHOMY
BHIPDA’KEHUIO, €CJIN OHA SIBIISIETCS YJIEHOM PEryIsipPHOTO MHOXKECTBA, OIIUCHIBAEMOTO PEryJIIPHBIM BhIpa-
xKeHueM. Kak ¥ [si LIKE, CHMBOJIH ITab10Ha HEIIOCPELCTBEHHO COOTBETCTBYIOT CUMBOJIAM CTPOKH, 3a
HUCKII0YEHNEM CIIeIlHalbHEIX CIMBOJIOB A3bIKa PETYIISAPHEIX BEIpakeHu. [Ipu 3TOM CIEICHMBOJIEL PETY-
JISPHBIX BBEIPAKEHUM OTIMYAETCS OT CIEIICHUMBOJIOB LIKE. B oTnuyme oT mabioHOB LIKE, PETYIIpHOEe
BBIpazKeHHEe MOXKET COBHAHaTh C JIF000M YacThI0 CTPOKH, €CJIM TOJIBKO OHO He IIPUBSI3aHO SBHO K Hadaly
U/UIU KOHIY CTPOKHU.

HeckonbK0 IpuMepOB:

'abc' ~ 'abc! true
'abc' ~ '"a' true
'abc' ~ "(bld)' true
'abc' ~ """ (blc)' false

Bonee mompo6Ho g3bIK m1ab1oH0B B cTuine POSIX onucan HuXe.

QYHKIUA substring C IBYMd lIapaMeTpaMH, substring (crpoxa from mabmon), U3BJIEKaeT IOOCTPOKY,
COOTBETCTBYIOIIYIO MIabI0Hy perynspHoro Bepaxenus POSIX. Oxa Bo3BpaliaeT GparMeHT TEKCTa, IIOf-
XOOSIIUY MTIabJIOHY, eClIM TaKOBOM HaxoguTcs B cTpoke, mu6o NULL B mpoTtuBHOM ciydae. Ho eciu 1ma6-
JIOH COOEePKUT CKOOKM, OHA BO3BpAIllaeT IePBOE IMOABLIPaKEHNE, 3aK/II0OYEHHOE B CKOOKHM (TO, KOTOpOE
HAYMHAETCSI C CaMOW IIepPBOM OTKPHIBAIOWed CKOOKM). ECiTu BBl XOTUTE KMCIIOIE30BaTh CKOOKHU, HO HE B
TaKOM 0c060M pekuMe, MOXKHO IIPOCTO 3aKJIIOUYUTH B HUX BCE BeIpaxkeHue. Eciiu ke BaM HYZKHO BKJTIO-
YUTH CKOOKY B IaGJIOH [0 MTOABLIPAXKEHUS, KOTOPOE Bhl XOTUTE MU3BJI€Yh, 3TO MOXKHO COEIATh, UCIOIb3Y5
rpynnsel 6e3 3axBaTa, KOTOPEIE OyAyT ONMMCAHbI HUXKE.

HeckonbKO IpUMEpPOB:

substring ('foobar' from 'o.b') oob
substring ('foobar' from 'o(.)b') o

OyHKIUSA regexp_replace IOACTABISAET OIPYTrO¥ TEKCT BMECTO IIOLCTPOK, COOTBETCTBYIOINX ITabIoHaM
perynsapHbx BelpaxkerHu POSIX. OHa UMeeT CUHTaAKCHUC regexp_replace(ucxonrad_crpokxa, mabmnoH, 3a—
mena [, ¢pnarwul). ECU ucxonmmas crpoxa He COUEPKUT pparMeHTa, IOAXOMOSIIET0 OO ma6roH, OHA BO3-
BpaliaeTcsa Heu3sMeHHOU. Eciu ke COOTBETCTBHUE HaXOOUTCsA, BO3BPAIllA€TCA rncxongHad CcTpoka, B KOTO-
pO¥ BMECTO COOTBETCTBYIOLIETO pparMeHTa IIOACTABNAETCS samerna. CTPOKA samena MOXKET COOepXKaTh
\n, TOe n — 4ucjsjo ot 1 mo 9, yKa3niBaloIllee Ha UCXOOHBIM HparMeHT, COOTBETCTBYIOUINM n-OMY ITOABHI-
paxkeHHI0 B CKOOKaX, ¥ MOXKET cofmepzKaTh 0003HaYeHHue \&, YKa3blBalomlee, 94To OymeT BCTaBlIeH ¢par-
MEHT, COOTBETCTBYIOIINM BceMy I1abioHy. Eciu ke B TEKCT 3aMeHHI HY2KHO BKITIOYUTH 00PaTHYIO KOCYIO
4epTy OyKBanIbHO, cllenyeT HanucaTh \\. B HeoOs3aTenbHOM IIapaMeTpe ¢nary llepefaeTcs TeKCTOBas
CTpPOKa, comepzKalias HOJIb uiu 6omee omHOOYKBEHHEIX (J1aroB, MEHSIOIIUX ToBefneHue pyHkiuu. dnar
i BKJIIOUAET MOUCK 0e3 yuéTa PerucTpa, a ¢Jjar g yKasblBaeT, YTO 3aMEHATHCS [OIKHEI BCe TIOAXOOSIINE
TIOICTPOKH, a He TOJILKO ITepBas u3 Hux. JJomyctuMeie ¢iaru (KpoMe g) onucanbl B Tabnuie 9.22.

HeckonbKO IpuMEpPOB:

regexp_replace ('foobarbaz', 'b..', 'X")
fooXbaz
regexp_replace ('foobarbaz', 'b..', 'X', 'g')
fooXX
regexp_replace ('foobarbaz', 'b(..)', 'X\1Y', 'g'")
fooXarYXazyY

OYHKIUS regexp_match BO3BpalllaeT TEeKCTOBBIM MACCHB M3 BCEX MOOXOASAIIMNX IIOOCTPOK, IOJIYYEHHBIX
U3 MEePBOT0 BXOXKeHUs IIabioHa perynspHoro BhipaxenHus POSIX B cTpoke. OHa MMeeT CHHTAKCHUC
regexp_match(crpoxa, mabrou [, praru]). ECiu BXxOXKeHUE He HAXOOUTCS, pe3yibTaToM 6ymeT NULL. Ec-
T BXOXKJEeHUEe HAaXOOUTCS U mabsox HE COOEPKUT IOABLIPaXKEeHUM B CKOOKax, pe3ynbTaToM OyOeT TekK-
CTOBBIM MaCCHUB C OOHUM 3JIEMEeHTOM, CoflepKalllM II0OACTPOKY, COOTBETCTBYIOINIYIO BceMy 1m1abmony. Eciu
BXOXKOEeHHE HaXOOUTCS U mabrox COIEPIKUT ITOABEIPazKeHHsI B CKOOKAaX, Pe3yabTaToM OymeT TEKCTOBBIHM
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MacCCHB, B KOTOPOM n-bIM 3JI€eMEHTOM OymeT n-0e 3aKI/IIOYEHHOE B CKOOKM ITOABHIPAXKEHUE mabroxa (HE
CUYmMTasl «He3aXBaTHIBAIOIINX» CKOOOK; moapoOHee cM. HUXKe). B mapameTpe ¢rarx nepenaéTcss HeoOs13a-
TeJIbHas TEKCTOBas CTPOKa, cofepzKalliast Holb uiu 60Jjiee omMHOOYKBEHHEIX (P1aTroB, MEHSIOIINUX IOBEIE-
Hue pyrKumu. JonycTuMble daru onucansl B Tabnuie 9.22.

HexkoTophie mpuMepHI:

SELECT regexp_match ('foobarbequebaz', 'bar.*que');
regexp_match

{barbeque}

(1 row)

SELECT regexp_match ('foobarbequebaz', ' (bar) (beque)');
regexp_match

{bar,beque}

(1 row)

B o6111eM ciiydae mpoCcTO MOTYyYUTh BCIO HAMAEHHYIO MOACTPOKY MJTH NULL, €CJIM HET COOTBETCTBH S, MOXKHO
MIPUMEPHO TaK:

SELECT (regexp_match ('foobarbequebaz', 'bar.*que')) [1];
regexp_match

barbeque

(1 row)

OYHKIUS regexp_matches BO3BpallaeT HaOOP TEKCTOBBIX MAaCCHBOB CO BCEMH ITOOXOMSIINMU IIOOCTPO-
KaMU, TIOJIy4YeHHBIMY B pe3yIbTaTe MIPUMEHEeHU peryasapHoro Beipaxenusa POSIX k ctpoke. OHa nuMeeTt
TOT K€ CUHTaKCHC, UTO U regexp_match. 9Ta GYHKIUSA He BO3BpalllaeT HUKaK1X CTPOK, €CJIM BXOKOEHUMU
HET; BO3BpalllaeT OOHY CTPOKY, €CIU HallleHO OTHO BXOXKIeHUe U He TepenaH (ar g, UJu N CTPOK, eCciiu
HalOeHo N BXOXKOeHUH U mepemaH ¢iar g. Kaxkpgas Bo3BpalaeMasi CTPOKa IPeacTaBiIsieT cO00M TEKCTO-
BBIM MaCCHUB, COOepIKallliil BCIO HalIeHHYIO ITOACTPOKY MIIH ITOACTPOKU, COOTBETCTBYIONINE 3aKIIOUEH-
HBIM B CKOOKM ITOIBHIPAKEHUSIM mabroHa, KaK M OIMMCAHHBIN BBIIIIE PE3YIIbTAT regexp_match. OyHKIUSA
regexp_matches MPUHUMAaET Bce ¢iaru, nokasaHHbvle B Tabnuie 9.22, a Takke (ar g, yKa3slBaloIui
el BeIJaTh BCe BXOXKOEeHUS, a He TOJILKO IIEPBOE.

HeckonbKo IpuMepPOB:

SELECT regexp_matches('foo', 'not there');
regexp_matches

SELECT regexp_matches ('foobarbequebazilbarfbonk', '"(b["b]+) (b["b]l+)', 'g');
regexp_matches

{bar,beque}

{bazil,barf}

(2 rows)

ITogcka3ka

B OOJNBIIMHCTBE Cly4YaeB regexp_matches () [OOJXKHA NPUMEHATLCA C (JjlaroM g, TaK KaK ec-
JI BaCc MHTEPECYET TOJILKO IEPBOE BXOXKAEHUe, npoile U 3hPeKTUBHEE UCII0Nb30BaTh GYHKIIMIO
regexp_match (). OOHaAKO regexp_match () CyllecTByeT TONIbKO B PostgreSQL Bepcuu 10 u BriIIe.
B cTaphix Bepcusx OOLIYHO ITOMEIalal BEI30B regexp_matches () BO BMoxeHHEIH SELECT, Hanpu-
Mep, Tak:

SELECT coll, (SELECT regexp_matches(col2, ' (bar) (beque)')) FROM tab;
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B pe3synbTaTe BHIOAETCS TEKCTOBBIM MACCUB, €CIIM BXOXK[OEeHUE HAUOEHO, UMM NULL B IPOTUBHOM
cilIydae, Tak Xe Kak C regexp_match (). be3 BnoxenHoro SELECT 3TOT 3anpoc He BO3BpalaeT
HHMKaKHe CTPOKH, €CJIM COOTBETCTBHME HE HAXOOUTCHA, a 3TO 0OBIYHO HEe TO, 9YTO HY2KHO.

OYHKIUS regexp_split_to_table pa3menseT CTPOKY, UCIIONb3ys B Ka4eCTBe pa3menuTeris abjioH pe-
rynsapHoro BeipaxeHusa POSIX. OHa uMeeT CHUHTAKCUC regexp_split_to_table(crpoxa, mabmou [, pra-
ru]). Ecnu ma6nor HE HaXOOUTCS B IepemaHHON CTPOKe, BO3BpPAIlaeTCs BCS crpokxa enukoM. Eciu Ha-
XOOUTCS MUHMMYM OOHO BXOXKOeHUE, OIS KaXXOOT0 TaKOTr0o BXOXKAEHMSA BO3BpaAIllaeTCA TEKCT OT KOHIa
OpenpIoyIIero BXoXOeHu s (MJIM Hadala CTPOKH) OO Hadala BxoXaeHusd. [locie mocmegHero HalijeHHOT O
BXOXKJIEHMS BO3BpalaeTcs GparMeHT OT ero KOHIIAa M0 KOHIla CTPOKHU. B HeoOs3aTe/IbHOM HapaMeTpe
¢pnaru TIepegaéTcs TeKCTOBasi CTPOKa, comepzKalilasi HOJIb Ui 0ojiee omHOOYKBEHHEIX (JIaroB, MEHSIO-
mwux nmoBegenue pyukimu. ®aaru, KOTOpHE MOOOePKUBAET regexp_split_to_table, omucaHsl B Tabmu-
e 9.22.

OYHKIIUS regexp_split_to_array BemeT cebs momoOHO regexp_split_to_table, 3a UCKIIIOUEHUEM TO-
T'0, 4TO regexp_split_to_array BO3BpPAllaeT Pe3yJIbTaT B MAaCCHUBE 3JIEMEHTOB THUIIA text. OHa uMeeT
CUHTAKCHUC regexp_split_to_array(crpoxa, mabnon [, pnaru]). [lapamMeTpsl y 3TOM QYHKIINU TE K€, YTO
N Yy regexp_split_to_table.

HeckonbKO IpuMEPOB:

SELECT foo FROM regexp_split_to_table('the quick brown fox jumps over the lazy dog',
'"\s+') AS foo;
foo

quick
brown
fox
Jjumps
over
the
lazy
dog

(9 rows)

SELECT regexp_split_to_array('the quick brown fox Jjumps over the lazy dog', '\s+');
regexp_split_to_array
{the, quick, brown, fox, jumps, over, the, lazy, dog}
(1 row)

SELECT foo FROM regexp_split_to_table('the quick brown fox', '\s*') AS foo;
foo

535 % O OW~QUP QO D
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f
o
X
(16 rows)

Kak moka3mIBaeT MociaegHul npuMep, GyHKIUHN Pa3fesieHus 110 PETYIISIPHBIM BHIPAaXKEHUSIM UTHOPUPYIOT
BXOJK[I€HUS HYJI€BOH OJIWHBI, UAYIIXE B HA4Yaje U B KOHIIe CTPOKH, a TaKyKe HeTIOCPEACTBEHHO 3a IIPebl-
OyIIUM BXOXAEHUEM. DTO IOBeeHHEe IMIPOTHBOPEYUT CTPOTOMY OIIPENEJIEHUIO ITOMCKA IO PETYIISIPHBIM
BBIPAZKEHUSM, KOTOPBIN peannu3yloT QYHKIUY regexp_match U regexp_matches, HO 0OBIYHO GoJiee ymob-
HO Ha MpakKTuke. [Tomo6HOoe ToBeeHre HabI0IaeTCs ¥ B APYTUX MPOrPaMMHEBIX cpefax, Hampumep B Perl.

9.7.3.1. MNoppobHOe onucaHue peryaspHbiX Bbipa>keHUmn

Perynsipusie BeipaxkeHusi B PostgreSQL peanu3oBaHbI C UCIIOIF30BAHUEM ITPOTPAMMHOTO MTAKeTa, KOTO-
peiii padpabortan 'eapu Crnercep (Henry Spencer). IIpakTudecKu BCE CIIEOYyIOUIEe OMKUCAHUE PETYIsp-
HBIX BEIPAKEHUM OOCIIOBHO CKOMMMPOBAHO U3 €r0 PYKOBOMCTBA.

Perynsapuoe Beipaxkenue (Regular expression, RE), cornacuo ompegnenenuio B POSIX 1003.2, moxer
uMeThb aBe (opmbl: pacwupeHHoe RE unu ERE (rpy6o roBOpsi, 9TO BHIpaXKeHHS, KOTOPHIE ITIOHUMAaeT
egrep) u npocmoe RE unu BRE (rpy6o roBops, 9To BeIpaxkeHus ais ed). PostgreSQL mompmepkuBaeT 06e
¢dopMEBI, a KpoMe TOTO peanu3yeT HEKOTOpPhle pacCIIMpeHus, He IPeOyCMOTpeHHble cTaHmapToM POSIX,
HO IINPOKO MCIIOIb3yeMEIE BCIIEACTBUE UX OOCTYIIHOCTH B HEKOTOPBIX SI3BIKaX IIPOTpaMMMUPOBaHMs, Ha-
npumep B Perl u Tcl. PerynsapHble BhIpaXkeHUs, UCIIONb3YIONIe 9T HecoBMecTuMble ¢ POSIX pacupe-
HU, 30eCh Ha3elBarTCsa ycogepuweHcmaosaHHbiMu RE unu ARE. ARE npakTu4yecKu IIPenCcTaBiasioT CO-
6ot HamMHuOKecTBO ERE, Torma kak BRE oTmH4aoTCcss HEKOTOPOM HECOBMECTHUMOCTBIO B 3aIKUCH (TTIOMHUMO
TOT0, YTO OHU ropa3mno 6oyee orpaHndensr). CHavana Mul ornuiieM ¢opmel ARE u ERE, otMeTuB ocobeH-
HOCTH, npucymue TonbkKo ARE, a 3aTeMm pacckaxeM, 4yeM OT HuX oTinudanrca BRE.

IIpumMeuyaHnue

PostgreSQL m3Ha4yanbHO BCerga NpeanoiaraeT, 4YTo PeryasipHOe BEIpakeHUe CIeAyeT IIpaBujIaM
ARE. OgHaKO MOXKHO HNepPeKIIoYNTLCS Ha Oojlee orpanndyeHHble npaBunia ERE unmu BRE, mo6aBusB
B ma6mouH RE ecmpoeHHblll napamemp, Kak omucaso B [Tompasmerne 9.7.3.4. 9To MOXKeT OLITH I10-
JI€3HO OJIsI COBMECTUMOCTHU C IpUNIOKeHUAMH, oxupatomuMmu oT CYB]II ctpororo cimegoBaHus IIpa-
Bunam POSIX 1003.2.

PerynsipHoe BEIpazkeHHe ONPENeNsieTCs KaK OfHa uin 6ojiee semaell, pa3menéHHbx cuMBonamu |. OHO
CUYUTAETCSI COOTBETCTBYIOIINM BCEMY, YTO COOTBETCTBYET OIHOM U3 3TUX BETBEH.

BeTBb — 3TO HOJIb UJIM HECKOJIBKO KO/AUYECMBEHHbIX AmMoM0o8 NN 02PAHUYeHUU, COeIUHEHHEIX BMECTe.
CoOTBeTCTBUE BETBU B lleJIoM 00pa3yeTcss U3 COOTBETCTBUS IIEPBOM YacCTH, 3a KOTOPBLIM ClleyeT COOT-
BETCTBUE BTOPOU YaCTH U T. [.; IIYCTONU BETBU COOTBETCTBYET IIyCTasA CTPOKa.

KonmuyecTBeHHEIM aTOM — 3TO dMmMoM, 3a KOTOPHIM MOIKET CJIeoBaTh onpedeaumeb Koauuecmaa. bes
9TOTr'0 OIPENENUTENISI eMYy COOTBETCTBYET OOHO BXOXKIeHHe aToMa. C ompeneuTeneM KOIUYecTBa €My
MOZKET COOTBETCTBOBATh HEKOTOPOE YUCJIO BXOXKAEHUN 3TOr0 aToMa. Bce BO3MOXKHBIE AMOMbl IIEPEYUC-
nensl B Tabnuiie 9.15. BapuaHTh onpeneuTesiell KOJIMYEeCTBA U UX 3HAYEHUS MepedyuncieHsl B Tabmu-
e 9.16.

OepaHuquwo COOTBETCTBYET IIyCTasd CTPOKaA, HO 3TO COOTBETCTBME BO3MOZXKHO TOJIBKO IIPU BEITIOJIHEHUX
Ol'[peJIeJ'IéHHI:IX YCJ'[OBI/II;I. OFpaHI/I‘-IeHI/IH MOT'YT UCIIOJIB3OBATBCSA TaM 2XKe, I'I€ U aTOMEI, 3a UCKIIIOYEHHUEM
TOT'0, YTO UX HEJIb35 OOIIOJIHATE OIIPeneInTEeJIAMU KOJINYEeCTBa. HpOCTbIe OIrpPpaHUYEHUAd IIOKa3aHEI B Tab-
nuie 9.17; HEeKOTOPEBIE€ OOIIOJIHUTEJIbHBIE OTPAHNYEHWA OIIMCAaHbI HUZXKE.

Ta6auma 9.15. ATOMBI peryjasipHbIX BhIpazKeHHH

ATom Onucanue
( re) (rme re — mo6Goe PerynsIPHOE BBIPAXKEHUE) OMUCHI-
BaeT COOTBETCTBHUE re, TP 9TOM HaHHOE COOTBET-
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AToM Onucanue
CTBHE 3aXBaTBLIBAETCS IJISI MOCHenyole o6paboT-
KM

(?2: re) momoOHO TIPedAyIeMy, HO COOTBETCTBHE He 3a-
XBaThIBaeTcs (T. e. 9To HAOOpP CKOOGOK «6e3 3axBa-
Ta») (MpuMeHUMO TONbKO K ARE)
COOTBETCTBYET JIIOO0OMY CUMBOJIY

[ cumBoOIEI] 8blpadiceHue 8 kBa0pammHbix CKOOKax, COOTBETCTBY-
eT J1ito0oMy U3 cumsonos (MOAPOOHEe 3TO OMHUCAHO B
IMogpa3zmene 9.7.3.2)

\k (rme ¥k — He andaBUTHO-IU(POBOM CHMBOJI) COOT-
BETCTBYeT OOBIYHOMY CHMBOIIY OyKBallbHO, T. €. \\
COOTBETCTBYET 0OPaTHOM KOCOM YyepTe

\¢c rae c — aagpaBUTHO-IU(GPOBOM CUMBOII (3a KOTOPBIM

MOT'yT CJIefOoBaTh APYTrue CHUMBOJIBL), 3TO Cneycum-
8o, cM. Ilogpaspen 9.7.3.3 (IpUMEHUM TOJIBKO K
ARE; B ERE u BRE 3ToMy aTOMy COOTBETCTBYET C)

KOT[a 3a 3TUM CHUMBOJIOM CJiefyeT 000 CUMBOJI,
KpoMme Iu@prl, 5TOT aTOM COOTBETCTBYET JIEBOU Du-
TYpHOM CKOOKe ({), eciiu XKe 3a HUM cjeayeT Hud-
pa, 9To o603HavYaeT HAYano rparuye (CM. HUXKE)

(roe x — oOMH CUMBOJI, HE UMEIOIINM CIIeITMaIbHOT O
3Ha4YEeHUs) COOTBETCTBYET 3TOMY CHUMBOJIY

Bripaxenue RE He MOXKeT 3aKaHUYMBATHLCS 00pPaTHOM KOCOM uepTow (\).

paspgene 4.1.2.1.

IIpumMeuyanue

Ecnu napametp standard conforming strings BHIKJIIOYEH, KaXKOLIM CUMBOJI 06paTHOM KOCOM 4Yep-
THI, 3aIIMCLIBAEMEIN B TEKCTOBOM KOHCTAHTe, HY2KHO Ay6imupoBaTs. [TompobHee 3TO onucaHo B [Tof-

Ta6mauoa 9.16. OnpeneuTe/ Il KOJIHYECTBA B PEryJIsSIPHBIX BEIPAaXK€e€HHUSIX

Onpepenureinb

CooTBeTCTBYET

*

0 unu 6oJiee BXOXKIOEHUHA aToMa

+

1 nnu 6oylee BXOXOEHUHU aToMa

?

0 unu 1 BXoXXOmeHUe aToMa

{m}

POBHO m BXOXKJI€HUM aToMa

{m, }

m Uiy 0oJiee BXOXKIEHUN aToMa

{m, n}

OT m OO n (BKJIIOYasi TPAHUIILI) BXOXKIEHUM aTOMa; m
He MOXeT OBITh OOJIBIIIE n

He XXaJHasl BepCusi *

He 2XXKaJHas BepCcuid +

He 2XaJHasd BepCHud ?

{m}?

He JXaJHas Bepcus {m}

{m, }?

He XaJHas Bepcus {m, }

{m, n}?

He JXafaHas Bepcus {m, n}
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B dopMmax c {...} YKCla m ¥ n OIIPEENISIOT TaK Ha3kIBaeMble 2PAaHULbl KOJTHYECTBa. DTH YUCIIa JOJIKHEI
OBITH 0€33HAKOBLIMH OECSITUYHBIMHU IIeJIBIMUA B Ouanas3oHe oT 0 mo 255 BKIIIOUUTEIILHO.

He scaoHble ontpenenutenu (OomnycTuMble TOMbKO B ARE) onuMCHBAIOT Te Ke BO3MOXKHEIE COOTBETCTBUS,
YTO M aHAJIOTMYHBIE UM OOBIUHEBIE («J#Ca0Hble»), HO MPENIIOYnTaloT BHIOMpaTh HauMeHbIllee, a He Hau-
0oJibIllee KOJIMYECTBO BxoxkaeHUM. [TonpobHee 3To onucaHo B [Tompasnerne 9.7.3.5.

IIpumMeuyaHnue

OnpeuenHTenH KOJIN4YeCTBa He MOI'YT CJIefoBaTh OOWH 3a APYIrHM, HaIIpHMep 3alluChb ** GYJIGT
OO0 YHOM. KpOMe TOTO, OIIpeneInTEeJIN He MOT'YT CTOATHh B HadaJi€e BEIPDAXKEHU A UJIU IIOdBEIPpaXKe-
HHUA U UOTHU Cpa3y IIoClle ™ UJH |.

Ta6muoa 9.17. OrpaHHYEeHHUS B PETY/ISIPHBIX BhIPAaXKe€HHUIX

OrpasudyeHue Onucanue

~ COOTBETCTBYET Hadany CTPOKHU

$ COOTBETCTBYET KOHIy CTPOKU

(?= re) no3umusHbslll npocmMomp 8nepéd HaxOOUT COOTBET-

CTBHE TaM, I'le HauWHaeTCs MOACTPOKa, COOTBET-
cTBytomas re (Tonbko A ARE)

(2! re) HeaamueHblll npocMomp eanepéd HaXOOUT COOTBET-
CTBHUE TaM, I'le He HauyMHaeTCs IOJCTPOKa, COOT-
BeTCcTBYyIomasa re (TonbKo A ARE)

(?<= re) no3umusHbslli npocMomp Ha3ad HaXOOUT COOTBET-
CTBME TaM, TIe 3aKaH4YMBaAETCS IIOACTPOKa, COOT-
BeTCcTBYylomIas re (Tonpko Ajst ARE)

(?<! re) HeaamueHblli npocmMomp Ha3ad HaXOOUT COOTBET-
CTBHUE TaM, I'le He 3aKaH4YMBaeTCs MONCTPOKa, CO-
OTBEeTCTByWOIIasa re (Tonbko myis ARE)

OrpaHuydeHUs MPOCMOTpPA BIIEPEN U Ha3a[ He MOTYT COflepKaTh CCbliKuU Ha3al (cM. [Tompasmen 9.7.3.3),
U BCe CKOOKM B HUX CUMTAIOTCS «CKOOKaMu 6e3 3axBaTa».

9.7.3.2. Bbipa>keHus B KBajgpaTHbIX CKOOKax

BuipasiceHue 8 kBaOpamHbvix CKOOKAX CONEPIKUT CIIUCOK CUMBOJIOB, 3aK/TIOUEHHEIH B [ ]. OOBIYHO €My CO-
OTBETCTBYET JII000# CUMBOJI U3 CITHCKa (00 MCKIIOYEeHNH HaIllMCaHo HUXkKe). EC/Tu CIMCcoK HaunHaeTCs C »,
€My COOTBETCTBYET JTII000I CUMBOJI, KOTOPHIN He TTIepedrcisieTcs majiee B 9ToOM cIiircke. Eciu mBa cuMBoOIIa
B CIIKCKE Pa3[esIsiioTCS 3HAaKOM —, 3TO BOCIIPHHUMAETCS KaK KpaTKas 3alliCh IIOJTHOTO WHTEPBaJjla CUM-
BOJIOB MeXKOy OBYMS 3adaHHBIMHU (1 BKITIOYAs UX) B IOPSIOKE COPTUPOBKH; HAIIPUME]D BHIPAKEHHUIO [0-9]
B ASCII cooTBeTcTBYyeT miobas mecaTuyHas uudpa. [[Ba vHTEpBaga He MOTYT Pa3fesisAiTh OMHY TPaHUILY,
T. €. BEIpaXKeHHWe a-c-e HEOOIYCTUMO. MHTepBaslbl 3aBUCST OT IIOPSOKA COPTUPOBKH, KOTOPBIH MOXKET
MEHSITBLCS, II09TOMY B IePEHOCUMEIX ITPOrpaMMax UX JIyYIlle He UCIIOIb30BaTh.

YT0OH! BKJIIOYUTH B CIIUCOK ], 9TOT CUMBOJI HY?KHO HalKXcaTh IEPBEIM (Cpa3y 3a *, €CIIU OH IIPUCYTCTBYET).
YT00OBI BKITIOYUTE B CITMCOK CUMBOJI —, €T0 Hy?KHO HaIllMCaTh IIEPBBIM HJIN IIOCIEOHUM, JTU00 KaK BTOPYIO
T'PaHUIy HHTEPBaAJia. Vka3aTh - B KauyecTBe nepBoﬁ T'PAHUILIBI UHTEPBAJI MO2KHO, 3aKJIFOYUB €Ir0 MeXOy [.
# .], 4TOOBI OH CTa 3JIEMEHTOM COPTHUPOBKHU (CM. HMKe). 3a UCKIIIOYEHUEM 3TUX CHUMBOJIOB, HEKOTOPBIX
KoMOuHaIMi ¢ [ (CM. ciaenyroinue ab3arisl) u criericuMBonoB (B ARE), Bce ocTanbHEIE CIIEIIUATBHBIE CHM-
BOJIBI B KBAOPATHBEIX CKOOKAX TePSAIOT CBOE ocoboe 3HaueHue. B yacTHOCTH, cMMBOII \ 110 mIpaBuiaaM ERE
unu BRE BocmpuHMMaeTcst Kak 0OBIYHBIN, X0T B ARE OH 9KpaHUPyeT CUMBOJI, CIeAYIOIIUH 3a HUM.

BBIpa}KeHI/ISI B KBaJPATHBIX CKOOKax MOT'YT COOepzKaTh 3JIEMEHT COPTUPOBKHU (cuMBOM MMM TOCHIEOOBa-
TeJIbHOCTh CUMBOJIOB UJIX MMS TaKOH ITOCIIeN0BaTEJIbHOCTH), ompenesieHrne KOTOPOro 3aKJIl04YaeTCd MexK-
oy (. |1 .]. Onpe,ueJmIom;aﬂ €Tr0 IIOCJIEJOBaTEJIbHOCTE BOCIIPHMHHNMAETCA B BBEIPA2KEHHUHU B CKOOKax KakK
OOUH 3JIEMEHT. ITO MO3BOJIIET BKIIIOYATh B TaKue BBEIPDA2KEHUs 3JIEMEHTEI, COOTBETCTBYIOIIHE II0CJIENO-
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BaTeJIbBHOCTH HECKOJIBKHX CHMBOJIOB. HaanMep, C 3JIEMEHTOM COPTHUPOBKU ch B KBAaApPATHBIX CKOOKax
perynspHoMYy BBIPaXK€HHIO [[.ch.]]*c 6YJIYT COOTBETCTBOBATH IIE€PBHIE IIATh CHMBOJIOB CTPOKH chchcc.

IIpuMmeyanue

B Hacrosmee Bpems PostgreSQL He mompmepXuBaeT SJI€MEHTHl COPTHUPOBKH, COCTOSAILINE U3
HECKOJILKUX CHMBOJIOB. DTa MH(GOPMAIIUS OTHOCUTCS K BO3MOXKHOMY B OyAyIIlEM ITOBEIEHUIO.

B kBampaTHBIX CKOOKax MOTYT COOEPIKaThCs 3JIEMEHTH COPTUPOBKH, 3aKJIIOUEHHBIE MEXKAY [= U =], 000-
3HaAYaIIINe K/A1dCCbl 9K8UBA/AEHMHOCMU, T. €. TIOCIeO0BaTeIbHOCTH CUMBOJIOB 13 BCEX 3JIEMEHTOB COPTH-
POBKM, 3KBUBAJIEHTHHIX YKa3aHHOMY, BK/II04Yasi ero camoro. (Ecimu mms 3Toro cuMBOJia HET 9KBHUBAJIEHT-
HHEIX, OH 0OpabaThIBaeTCs KaK 3aK/IIOYEHHEIN MexXny [. U .].) Hampumep, eciiu e u & — 4JIeHBl OJTHOTO
KJlacCca 9KBUBAJIEHTHOCTH, BEIPAXKEHUs [ [=e=]], [ [=&=]] U [e&] OyOyT paBHO3HaUYHBIMU. KIacc sKBUBa-
JIEHTHOCTH HeJb3s YKa3aTh B KaueCcTBe I'PaHUIILl MHTEepBaa.

B kBagpaTHBEIX CKOOKaX MOXKET TaK¥XKe COmepKaThCs MM KjlacCa CUMBOJIOB, 3aK/IIOUEHHOE MEXAY [: U
:], U 3aMeHdI0Illee CIHCOK BCeX CUMBOJIOB 3TOr0 Kiacca. CTaHOapTHLIE UMeHa KJIaCcCOB: alnum, alpha,
blank, cntrl, digit, graph, lower, print, punct, space, upper U xdigit. Becn aTOT Ha60p KJIaCCOB
OITpefesi€H B ctype M OH MOXKET MEHSITHCS B 3aBUCUMOCTH OT JIOKAIU (I3bIKOBOM cpepbl). Kiracc cuMBOJIOB
TaK’kKe Helb3s UCII0JIb30BaTh B KaYeCTBE T'PAHUIILI MHTEPBAaJIa.

EcTh gBa 0coOBIX BHa BEIPAXXEHUI B KBAPATHEIX CKOOKAX: BEIPAXKEHUST [[:<:]] u [[:>:]], OpeOcTas-
JIsTIoNIe co0oM OrpaHMYeHUs, COOTBETCTBYIOIIME MyCTHIM CTPOKaM B Haudaje U KOHIle cjioBa. CJIOBO B
OaHHOM KOHTEKCTE OIIpeesieTCsl KakK II0CJIe0BaTEIbHOCTD CJIOBOCOCTABIISIONINX CUMBOJIOB, TI€PET TN
IIocJjie KOTOPOM HET CJIOBOCOCTABIISIONINX CUMBOJIOB. CJIOBOCOCTABIISIONINY CUMBOJI — 3TO CUMBOJI KJIac-
ca alnum (OIIPeNeNIEHHOTO B ctype) umu noguépKuBaHue. ITO pacIIupPeHe COBMECTUMO CO CTaHOapTOM
POSIX 1003.2, HO He OIKMCaHO B HEM, U ITO3TOMY €TI0 CJIedyeT UCIO0JIb30BaTh C OCTOPOIKHOCTBIO TaM, I'Tie
Ba’KHa COBMECTUMOCTh C APyruMu cucteMaMu. OOBIYHO JTy4Ille UCIIONb30BaTh OTPAHUYUBAIOIINE CIIell-
CHUMBOJIbI, OTIMCAHHBIE HUKE; OHU TaKKe He COBCEM CTaHOApPTHEI, HO HaOpaTh UX JIerde.

9.7.3.3. CneucuMBOJibl PeryJsiIapHbIX Bblpa>keHUun

Cneucumeobl — 3TO CIlelluajbHble KOMaHOHl, COCTOSINNE U3 \ U IIOCIeayiomero anhaBuTHO-IHMPOBO-
ro cuMBOJia. MOXKHO BBIOEIUTH CIEAYIOIIMe KAaTEeTOPHUU CIIEI[CMMBOIOB: 0003HAaYEeHUsI CUMBOJIOB, KOIHI
KJIaCCOB, OTPAaHUYEHUS U CCBHIJIKY Has3apn. CHMBOJ \, 3a KOTOPHIM UOET andaBUTHO-IIM(POBOM CUMBOII,
He 00pa3yoIIUi JONYyCTUMBIN celicuMBOJI, cuutaeTcs omubodyHbiM B ARE. B ERE cnercuMBOJIOB HET:
BHe KBaJIpaTHBIX CKOOOK Iapa U3 \ U IOCJeayolero andaBUuTHO-IIU(GPOBOTO0 CUMBOJIA, BOCIIPUHUMAETCSA
MIPOCTO KaK [JaHHBIA CHMBOJ, a B KBalpaTHHIX CKOOKax M caM CHMBOJI \ BOCIPHHHUMAETCS ITPOCTO Kak
ob6paTtHas Kocas 4yepra. ([locnemgHee Ha caMoM fene HapyliaeT coBMecTumMocTh Mexkay ERE u ARE.)

Cney0603HayeHus CuMe0,108 BBEIEHHI [JIs TOro, YTOOH 00/1eryuTh BBOO B RE HemeyaTaeMbIX U OPYTHUX
HeymoOHBIX cuMBOJIOB. OHU npuBeneHbl B Tabnuie 9.18.

KooOwl kaaccoe mpencTaBistioT co00 KpaTKUi c1oco0 3amicu MMEH HEKOTOPHIX PACHPOCTPAHEHHEIX KJIac-
CcoB cuMBOJIOB. OHU TTepeunciaeHkl B Tabmuie 9.19.

Cneucumeobl O2paHuyeHul 0003HAYAIOT OTPAHWYEHMS, KOTOPHIM IIPW COBIAIEHUU OIPEHeIEHHBIX
YCIJIOBUM COOTBETCTBYET ImycTas CTpoka. OHu mepeuuncsieHsl B Tabnuie 9.20.

Ccuinka Ha3ad (\n) COOTBETCTBYET TOU K€ CTPOKE, KaKOW COOTBETCTBOBAJIO IIPEeHBIAYyINlee IIOABEIpaXKe-
HUe B CKOOKax mom HoMepoM n (cM. Tabmuiy 9.21). Hampumep, ([bc])\1 COOTBETCTBYET bb HJIM cc, HO
He bc WU cb. OTO IOABHIPaKEeHME OOJIKHO MOJIHOCTHIO IIPEAIIeCTBOBaTh CChNIKe Ha3an B RE. Hymepy-
I0TCSI TOOBLIPaXKeHUs B IOPAOKe CIIefOBaHUS UX OTKPHIBAIOIIUX CKOOOK. [Ipy aToM CKOOKU Ge3 3axBaTa
HUCKJIIOYalTCA U3 PACCMOTPEHUS.

Taoiauna 9.18. Cneno603HaY€eHUSI CHMBOJIOB B PEry/ISIPHBIX BhIPazK€HHSIX

CriercuMBOJI Onucanue

\a CHMBOJI 3BOHKAQ, KaK B C
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CriericMMBOJI Onucanue

\b CHMBOJI «3a00ii», Kak B C

\B CUHOHUM [IJIsI 00paTHOM KOCOM uepTh (\), COKpaila-
IOIIKI TOTPEOHOCTh B MyOIMPOBAHUK 3TOI0 CUMBO-
a

\cX (rme x — mr000¥ CUMBOJI) CUMBOJI, MJIafIIue 5 OUT

KOTOPOTO Te K€, YTO U ¥ X, @ OCTaJIbHEIE paBHHI 0

\e CUMBOJI, OTUpPENEeJIEHHLIA B TOCIENOBATEIbHOCTHU
COPTUPOBKH C UMeHeM ESC, mub0, eClIu TaKOBOU He
oIrpenesiéH, CUMBOJI C BOCBMEPHUYHEIM 3HaYeHUEeM

033

\f nmomaya GopMHI, Kak B C

\n HOBas CTPOKa, Kak B C

\r BO3BpAaT KapeTky, Kak B C

\t TOpPU30HTaJIbHANA Tabynsanusi, Kak B C

\uwxyz (rme wxyz POBHO YeThIpE€ IIeCTHaAllaTepHU4YHEIE
mudpr) CUMBOJ C INEeCTHAOUATePUYHBIM KOOOM
Oxwxyz

\Ustuvwxyz (rme stuvwxyz POBHO BOCEMb IIleCTHaAllaTepuy-
HBIX IIM(P) CUMBOJI C IIeCTHAAIlaTEPUYHEIM KOIOM
Oxstuvwxyz

\v BepTUKaabHas Tabymnsamnus, Kak B C

\xhhh (rme hhh — HECKOJIBKO IIIeCTHaAIlaTEPUYHEIX ITUDP)

CUMBOIJI C IIeCTHAAIIaTEPUYHEIM KOJOM Oxhhh (CHUM-
BOJI BCera OOVH BHE 3aBHMCUMOCTH OT YUCIIa IIeCT-
HaOlaTePUUHBIX IIUPD)

\O CUMBOII C KOIOM 0 (HyJIeBOI O6auT)

\xy (rme xy — POBHO OBe BOCBMEPUYHBIX IHM(PH, HE
CCbl/1KA Ha3a0) CUMBOJI C BOCbMEPUYHBLIM KOIOM 0 xy

\xyz (rme xyz — POBHO TPHU BOCBMEPHUYHEBIX IUQPH], HE
CCbl/AKa Ha3ald) CUMBOJI C BOCBMEPHUYHEIM KOOOM
Oxyz

[lTecTHaguaTepuyHble MUQPH 3aIUCHIBAIOTCA CUMBOJIaMU 0-9 U a-f UJIM A-F. BocbMepHU4YHBIE TUDPH —
mudpsI oT 0 110 7.

CrelmnocienoBaTelIbHOCTH C YHMCJIOBBIMY KOOaMH, 3a0al0NINMU 3HaYeHUsa BHe guara3oda ASCII (0-127),
BOCIPUHUMAIOTCS II0-PA3HOMY B 3aBUCHUMOCTH OT KOOUPOBKHU 0a3kl MaHHEIX. Korga 6a3a maHHBIX UMEET
kogupoBKy UTF-8, crenikom paBHO3Ha4YeH mo3uituu cuMBoiia B Unicode, HanpuMep, \ul234 o6o3HavaeT
CHUMBOI U+1234. [I7s Opyrux MHOT00aUTHRIX KOTHUPOBOK CIIELIIOCIIEI0BATEILHOCTH OOBIYHO ITPOCTO 3ajia-
10T cepuio 6alT, OmIpenensiomux CUMBOI. Eciyu B KogupoBKe 6a3kl JAaHHBEIX OTCYTCTBYET CHMBOJI, 3afaH-
HBIF CHEINOoCIeq0BaTeIbHOCTEIO, OIIMOKY He OyIeT, HO U HUKaKue JaHHbIe He OyOyT el COOTBEeTCTBOBATh.

CuMBOJIIHI, IIepeaHHbIe CIIer0003HaueHneM, BCerga BOCIPUHUMAIOTCS KaK OObIYHEIe CUMBOJIEL. Hampu-
Mep, \135 kogupyeT ] B ASCII, HO cenmocnenoBaTeIbHOCTL \135 He OyHeT 3aKphIBaTh BEIPaKEHUE B
KBaJIpaTHBLIX CKOOKAaXx.

Ta6auna 9.19. Cnenkoabl KJIaCCOB B PeryIsipHBIX BbIPAazKeHHSIX

CrierrcHMMBOJI Onucanue
\d [[:digit:]]
\'s [[:space:]]
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CriericMMBOJI Onucanue

\w [[:alnum:]_] (moguépKuBaHUE TaKXKe BKIIOYaET-
csl)

\D [*[:digit:]]

\S ["[:space:]]

\W [~“[:alnum:]_] (mog4yépKuBaHUE TaKxXKe BKJIIOYa-
eTcs)

B BBIpaXXeHUWSX B KBAOPATHHIX CKOOKaxX CHEI[CUMBOJBEI \d, \s M \w TEpPsSOT CBOM BHEIIIHWME KBamparT-
HBIe CKOOKH, a \D, \S U \W — HemomycTUMEHI. (Tak 4TO, HaIpuMep 3amuch [a-c\d] paBHO3HAYHaA [a-—
cl:digit:]]. A 3amuch [a-c\D], KoTopas Oblyia OB paBHO3HAYHA [a-c”[:digit:]], — HEOOIyCTHMA.)

Ta6auma 9.20. CieniCHMBOJIbI OTPAaHUYEHHH B PEry/IsiPHBIX BhIPazKeHUH

CrierrcuMBOJI Onucanue

\A COOTBETCTBYET TOJILKO Hadaly CTPOKH (4eM 3TO OT-
TUYaeTcs OoT », onucaHo B [Tompa3mene 9.7.3.5)

\m COOTBETCTBYET TOJIBKO Hadaly CJI0Ba

\M COOTBETCTBYET TOJIBKO KOHIIY CJIOBa

\y COOTBETCTBYET TOJIbKO Hadally MU KOHITY CJIOBa

\Y COOTBETCTBYET TOJIbKO IIOJIOKEHHIO HE B Hadajle U
He B KOHIIEe CJIOBa

\Z COOTBETCTBYET TOIBKO KOHITY CTPOKM (4eM 3TO OT-
Iu4aeTcs oT $, onucaHo B [logpasmene 9.7.3.5)

OnpeneneHI/IeM CJIOBa 30€Ch CIIY2KHUT TO 2Ke, 4TO OBIIIO IIPpUBEOEHO BEIIIIE B OIIMCAHUU [[:<:]] H [[:>:]].
B KBaJapPaATHHBIX CKOOKaxX CIIEeICUMBOJIBLI Ol"paHI/I‘-IeHI/Iﬁ He OOIIYCKAITCsA.

Ta6mauna 9.21. CchUIKH Ha3ald B PeryjisipHbIX BbIPazKeHHIX

CrnencuMBoOJI Onucanue

\m (rme m — uudpa, ornuyHast oT 0) — cchlJIKa Ha3a[l
Ha HoABHIpakeHUe Mo HOMEPOM m

\mnn

(rme m — uudpa, ornuyHasi or 0, a nn — eleé
HECKOJILKO UMD C OECATUYHLIM 3HaYeHUEM mnn, HE
ITPEBLIIIAOIIUM YHCIIO 3aKPHITHIX J0 3TOT0 CKOOOK
C 3axXxBaTOM) CChUIKa Ha3aj Ha IOABHIpaXKeHUe o[
HOMEPOM mnn

IIpumMeuyanue

PeTYHHpHLIM BEIPA2KEHUAM IMPUCYIIla HEOOHO3HAYHOCTh MeXNOYy BOCEMEPUYHBIMU KOOAMHU CHUMBO-
JIOB U CCBIJIKAMHU Ha3adl, KOTOPasi pa3pellaeTCda CIeOyIOIINM 06pa30M (aTO YIIOMHWHAJIOCh BHILIE).
Benymnﬁ HOJIb BCerga CHUTAETCA IIPU3HAKOM BOCBMepI/I‘{HOfI IocemoBaTeNbHOCTH. EOMHCTBEH-
HasAa uchpa, ornuyHasa ot 0, 3a KOTOpOfI He ClIegyeT elleé ogHa LII/I(bpa, BCerga BOCIIPUHUMAETCA
KakK CChlIKa Ha3ap. [TocnemoBaTeTbHOCTh U3 HECKOIBKUX I.II/I(bp, KOTOpad HAYMHAETCA He C 0, Boc-
IIPUHNUMAETCA KaK CCBIJIKA Ha3a[l, €CJIK OHa UOET 3a IMOOXOMOSAIINM IIOOBBEIPpA2KEHUEM (T. e. yucno
OKaA3bIBA€TCsA B OHUAIla30HE, OJOIITyCTUMOM [OJIAd CCBIJIKKA Ha3zaq), B IIDOTUBHOM CJIy4a€ OHa BOCIIPDUHHU-
MaeTCsda KaK BOCbBMEPUYIHOE YUCIIO.

9.7.3.4. MeTaCMHTaAKCUC perynspHbiX Bbipa>keHU#

B momosnHeHre K OCHOBHOMY CHHTAKCHCY, OITMCAHHOMY BEIIIE, MOXKHO MCIIOIb30BATh TaKKe HECKOJIBKO
0COo0OBIX (hOPM M pa3HOOOPa3HbIE CHHTAKCUYECKHE YIoOCTBa.




OYHKIIUY ¥ OTIEPATOPHI

PerynspHoe BrIpaxkeHHe MOXKeT HaUUHATLCA C OOHOTO U3 ABYX CIelalbHLIX TPpedUKCcoB pexumMa. Eciu
RE HauwmHaeTcs ¢ ***:, ero nmpomoiikeHne paccmarpuBaeTcs kKak ARE. (B PostgreSQL 3T0 0GBIYHO HE
UMeeT 3Ha4YeHUs, TaK KaK peryIsapHble BEIpakeHus BocIpuHuMaTca Kak ARE 1o ymon4aHuio; HO 3TO
MOZKeT OBITh II0JIE3HO, KOTfa mapaMeTp ¢aarx QyYHKIUM regex BkitouyaeT pexuMm ERE unu BRE.) Ecnu
RE HauWHaeTcs C ***=, ero IpoOoXKeHNe BOCIIPUHUMAaETCA KakK OOBIYHAsA TEKCTOBAsA CTPOKA, BCe ero
CUMBOJIEI BOCOIPUHUMAIOTCS OYKBaJIbHO.

ARE MO0KeT HauMHATbCS CO 8CMPOEHHbIX NAPaAMempoa: TOCIeA0BaTETbHOCTH (?xyz) (TOe xyz — OOWUH
WY HECKOMBKO ai(paBUTHO-IU(PPOBEIX CUMBOJIOB), ONTPEAEITIONINX TapaMeTPHl OCTAJIbHOTO PETYIISIPHOTO
BRIPaXKEHUs. DTU apaMeTPHl TEPEOIPeensioT TI00ble paHee ONpPeNeéHHBIE TapaMeTPhl, B YaCTHOCTH
OHM MOTYT MEPEOTPENEITUTh PEXUM YyBCTBUTEIFHOCTH K PETUCTPY, MOAPa3yMeBaeMEIl AJIsi ollepaTopa
regex, UM MapaMeTp ¢aary QYHKINYM regex. [lomycTrMble OYKBH TapaMeTPOB TOKa3aHk! B Tabiure 9.22.
3aMeThTe, YTO Te Ke OYKBBI UCIIONIL3YIOTCS B TapaMeTpe ¢paary QyHKIUH regex.

Ta6aumna 9.22. ByKBbI BCTPOEHHBIX MapaMeTpoB ARE

ITapameTp Onucanue

b IIPOOOJIZKEeHV e PeryIsipHoro BeipaxeHus — BRE

c TIOMCK COOTBETCTBUM C y4E€TOM perucrtpa (mepe-
onpemensieT TUII ollepaTopa)

e npoponxkeHnue RE — ERE

i IIOMCK COOTBETCTBUY 6e3 yuéTa peructpa (cm. IToa-
pasmen 9.7.3.5) (mepeonpenensieT THUII ollepaTopa)

m UCTOPUYECKU CIIOXKUBIINNCS CUHOHUM n

n TIOMCK COOTBETCTBUM C Yy4ETOM IepeBofa CTPOK (CM.

IMompazmen 9.7.3.5)

P IIepeBOIOLI CTPOK YYUTHEIBAIOTCSA YacTU4HO (cM. [Tom-
pas3men 9.7.3.5)

q TIPOOOJIKEHUE PEryISIPHOTO BHIPAXKEHUST — OOBIY-
Has CTpoKa («B KaBhIYKax»), COOEePKUMO€e KOTOPOU
BOCIIPUHUMAETCSI OyKBaJIbHO

s IIOMCK COOTBETCTBUH 0e3 yuéTa mepeBofa CTPOK (
110 YMOJITYaHUI0)

t KOMIIAKTHHEIY CHUHTAKCUC (II0 yMOJIYaHUIO; CM. HU-
xe)

w IIepeBOObl CTPOK YUYUTBEIBAOTCA YaCTUYHO, HO B IPY-

ToM, «CTpaHHOM>» pexuMe (cM. [Togpasnen 9.7.3.5)

X Pa3BEPHYTHIM CUHTAKCUC (CM. HUXKE)

BHegpéHHBIE TapaMeTPhl HAaYWHAIOT IeHCTBOBATh Cpaldy MOcCje CKOOKY ), 3aBEPIIAIOIel WX MOCIeqoBa-
TeNbHOCTh. OHU MOT'YT HaXOOUTHCS TOJIBKO B Hadasie ARE (mmocne yka3aHUS ***:, €CIIU OHO IPUCYTCTBY-
eT).

IToMuMO 00BIYHOTO (KOMNAKMHo20) cuHTakcuca RE, B KOTOpoM UMEIOT 3HaYeHMe BCe CUMBOJIBI, IOOOEP-
KHUBAETCS TaK¥XKe pa3s8épHymbill CHHTAKCHC, BKIIOUYUTH KOTOPHIHA MOXKHO C IIOMOIIBIO BCTPOEHHOTO ITapa-
MeTpa x. B pa3sBEPHYTOM CHHTAKCHCE UTHOPHUPYIOTCS MPOOEIbHBIE CUMBOJIBI, @ TaK¥Ke BCE CHMBOJIEI OT
# mo KoHIa cTpoku (unu KoHia RE). 9To mo3BonseT pa3mensts RE Ha cTpoku ¥ A06aBIsITH B HETO KOM-
MeHTapuu. Ho eCThb TPU UCKITIOUEHUS:

* 1poOeNbHEIA CUMBOJI UJIU #, 32 KOTOPEIM CJIEAYET \, COXPaHSIETCs
* TpoGesTbHBIM CUMBOM WU # BHYTPH BHIPAXKEHUS B KBAaJPATHHIX CKOOKaX COXpPaHSIeTCs

b HpOGGJII:HBIe CHMBOJIBLI U KOMMEHTAPUHU HE MOT'YT IIPUCYTCTBOBATh B COCTABHLEIX CMMBOJIAX, HAIIPHU-
MeEp, B (?:
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B maHHOM KOHTEKCTE MPOOEIBLHBIMUA CUMBOJIAMY CHUTAIOTCS MPo06es, Tabysinusi, IepeBox CTPOKH U JIIO-
001 APYro¥ CUMBOJI, OTHOCSIIITUICS K KJIACCY CUMBOJIOB space.

U maxkonerl, B ARE nmocnenoBaTenbHOCTD (2#ttt) (rme ttt — Mmool TEKCT, He ComepKalluii ) ) BHe KBaj-
PATHHBIX CKOOOK TaK¥ke CUUTAEeTCsd KOMMEHTapueM U IIOJTHOCTBIO UTHOPUPYETCH. HpI/I 3TOM OHa TakK Xe
He MOXKEeT HaXOAUThCS BHYTPU COCTABHBIX CUMBOJIOB, TaKUX KaK (?:. OTH KOMMEHTapuu B OOMIbIIEH CTe-
TIeHU MCTOPUYECKOe Hacleoue, 4YeM II0JIe3HOe CPEeACTBO; OHU CYUUTAIOTCS YCTApPEBIIMMM, @ BMECTO HUX
PEKOMEHIYEeTCS UCIIONh30BaTh PA3BEPHYTHIM CUHTAKCHUC.

Hu 00HO U3 3THX paclIMpeHui MeTacHHTAKCHCa He OymeT paboTaTh, €C/IH BhHIpaXKeHHe HAaUHHAETCH C
npeduKca ***=, II0cjie KOTOPOIr'o CTPOKa BOCIPUHMMAETCS OyKBaJIbHO, a He Kak RE.

9.7.3.5. NpaBuna cOOTBETCTBUSA perysiipHbiM Bblpa>keHUsAM

B cimyuae, korma RE MoxkeT cooTBeTCTBOBATE 00JIEe UeM OHOM ITOACTPOKE B 3aIaHHOM CTPOKE, COOTBET-
cTBymomel RE cunTaeTcs momcTpoKa, KOTopas HaunMHaeTcs B Hel mepBoi. Eciu K maHHOU MO3UIUU TI0-
IOOHBIX COOTBETCTBYIOIINX ITOJICTPOK OKA3hIBAETCS HECKONbKO, U3 HUX BeIOMpaeTcs nub0 caMasi OJINH-
Has, Tn60 caMasi KOPOTKas U3 BO3MOKHEBIX, B 3aBUCUMOCTH OT TOT'0, KaKo¥ pexxuM BeiOpaH B RE: orcadnbiti
UJIN He JHCAaOHbll.

I'me xkapgHBIM UM He XKaOHBIN XxapakTep RE omnpenenseTcs no ciedyoIuM IpaBuiiaM:

* BONBIIMHCTBO aTOMOB U BCE OrpaHUYEHHNA HEe NMEIOT IIPU3HaKa KaIHOCTHU (TaK KaK OHU BCE PaBHO
He MOI'yT COOTBETCTBOBATL IIOACTPOKAM PA3HOTO COCTaBa).

* Cko06ku, okpyxatotue RE, He BAIUSIOT Ha €r0 «XKagHOCTh>.

* AToOM C ompepgenuTeneM GUKCHPOBAHHOTO KOMHUYECTBa ({m} UK {m}?) UMEET Ty XKe XapaKTePHUCTH-
Ky KaIHOCTH (MM MOXKEeT He UMeTh e€), KaK U caM aTOM.

* ATOM C OPYyruMu OOBIYHBIMU OoImpeneInTesIAsMu KOJIIn4YeCTBa (Bkmouast {m, n}, TO€ m PaBHAETCA n)
CUHUTaAETCs XKaJHbIM (npennquTaeT COOTBETCTBHE MaKCHUMAaJIbHOM OJIMHEI).

* ATOM C He XKaOHBEIM ommpeneinTesieM KOJIn4eCTBa (BkO4ast {m, n}?, rOme m PaBHO n) CYUTAETCS He
2KaJHBIM (npennquTaeT COOTBETCTBHE MUHUMAIbHOMN OJINHEI).

* Betsb (RE 6e3 omepaTopa | Ha BEPXHEM yPOBHE) UMEET Ty XK€ XapaKTEePUCTUKY KATHOCTH, YTO U
TEePBHIN KOMUYECTBEHHBIN aTOM B HEM, UMEIOIINH aTPUOYT KagHOCTH.

* RE, o6pa3oBaHHOE U3 ABYX UM O0jiee BETBEH, COEMUHEHHBIX OIIEPaTOPOM |, BCETa CUMTAETCS XKajl-
HBIM.

ITu IIpaBHUJjIa CBA3BIBAIOT XaPAaKTEPUCTUKU 2KaJHOCTU HE TOJIBKO C OTOEJIbBHEIMU KOJIMYE€CTBEHHBIMU aTO-
MaMH, HO U C BeTBIMHU U 1ieneiMU RE, comepXKaluMu KOJIN4YeCTBEHHEIE aTOMEI. 9TO O3HAYAET, YTO Ipu
COTIOCTaBJIeHUM BeTBb miu 1enoe RE MoxeT cOOTBETCTBOBATh MAKCHUMAJIBHO IJIMHHOM MIIU KOpOTKOfI
IIOOCTPOKE 8 uesiom. Korga oIlpenesjieHa OJInMHa BCEero COOTBETCTBUA, YaCTh €ro, COOTBETCTBYIOIIad KOH-
KPEeTHOMY IIOOBHEIPAXKEHHIO, OIIpenedeTcsa C y‘-IéTOM XaPaKTEPUCTUKHU KAOHOCTHU OJId 3TOI'O ITIOABEIPaXKe-
HUWA, IIPXU 3TOM IIOBEIPAXKEHN S, HAYNHAIOIIINECT B RE PaHbIIE, UMEIT OOIbIIIH IIDUOPUTET, 4YEM CJIey-
OIIye 3a HUMH.

9TO UITIOCTPUPYET CHEAYIOMNY TPUMep:

SELECT SUBSTRING ('XY1234Z7Z', 'Y*([0-9]1{1,3})");
Pesynprar: 123
SELECT SUBSTRING ('XY1234Z7Z', 'Y*?2([0-91{1,3})");

PesynprTar: 1

B nnepsomMm ciiygae RE B jesioMm xKafgHOE, TaK Kak XKagHEIM SIBJISETCS aToM Y*. COOTBETCTBUE €My Ha4YWHa-
eTcs ¢ OYKBHL Y ¥ OHO BKJTII0YaET MOACTPOKY MaKCUMAJILHOM [JIMHEL C 9TOI'0 MECTa, T. €. IIOACTPOKY Y123.
Pe3ynbTaT BrIpaXKeHUsI — €€ 4acTb, COOTBETCTBYIOIIAS MOABEIPAXKEHUIO B CKOOKax, T. €. 123. Bo BTopoM
cnydae, RE B 11e10M HacnenyeT He XKafgHBEIM XapakTep OT aToMa Y * 2. COOTBETCTBHE €My Tak K€ Ha4yWHa-
€TCsA C Y, HO BKJ/IIOYA€eT OHO HOJICTpOKy MHHI/IM&J’IBHOfI IOJIUHELI C 3TOTO MECTa, T. €. Y1. U xotsa IIOABEIPA-
KeHue [0-9]{1, 3} UMeeT XKaIHbIM XapaKTep, OHO He MOXKET ITOBIUSITh Ha BEIOOP OJIMHBI COOTBETCTBUS
B 1I€JIOM, IIO3TOMY €My OCTa€ETCS TOJIbKO ITOACTPOKa 1.
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prrI/IMI/I cimoBamu, Korga RE COOEP2KUT U 2KaldHble, U He 2KaOHble IIOOBBIPDAXKEHN S, BCE COOTBETCTBHE
6y;[eT MAKCHMAJIbBHO OJIMHHBIM HMJIK KOPDOTKHM B 3aBHCHMOCTH OT XdPaKTEPUCTUKH BCETO RE. XapaKTe-
PUCTUKH, CBA3AHHEBIE C IIOOABBEIPA2KEHUSAMH, BIIMAIOT TOJIBKO HA TO, KAKYIO YdCThb IIOOCTPOKHN MO2XKET «IIO-
TJIOTUTBH» OOHO IIOOBHIPAa2KeHne OTHOCUTEJILHO OPYToro.

YT0o0OBI IBHO ITPUAATH XaPAaKTEPUCTHUKY «ZKaTHOCTHU» UJIH «HEXKaOHOCTHU» IIOABLEIPAazKEHUIO Uik BceMy RE,
MOKHO HCIIOJIb30BATh ONpPEemeNnuTenu {1,1} u {1,1}?, COOTBETCTBEHHO. JDTO II0JIe3HO, KOTHa BaM HYXK-
HO, YTOOBI 00IIIasi XapaKTePHUCTHKA KagHOCTH RE OT/IHMYaack OT TOM, YTO BEITEKAET U3 €ro 3JIEMEHTOB.
Hampumep, IpeaIoiokuM, YTO BH IIEITA€TECH BEIAEIUTE U3 CTPOKH, COmepKallell HeCKOIbKO NP, 9TH
uGPEl ¥ YaCTH OO U IIOCJIe HUX. MOXKHO MOIILITAaThLCSA COeIaTh 9TO TakK:

SELECT regexp_match ('abc01234xyz"', ' (.*) (\d+) (.*)"');
Pesynprar: {abc0123,4,xyz}

Ho aTo He OymeT paboTaTh: mepBas TPyIa . * — «¥KaaHas», OHa «CheCT» BCE, YTO CMOXKET, OCTABJISIS AJIS
COOTBETCTBHS \d+ TOJIBKO ITOCJIEIHIOI BO3MOXKHOCTb, TO €CThb IIOCIIETHIOK IH(GPy. MOKHO MONLITATHCS
CIenaTh 3allpPOC «HEeXKATHBIM»:

SELECT regexp_match ('abc01234xyz"', ' (.*?) (\d+) (.*)");
Pesynerar: {abc,0,""}

U ato He GymeT paboraTh, Tak Tenepb Beck RE B enioM crasn HeKagHBEIM, U BCE COOTBETCTBUS 3aBepiia-
I0TCSI KaK MOXKHO paHbIlle. Ho MBI MOKeM ITOJIYYUTh HYKHEBIM Pe3yIbTaT, IBHO cHaesiaB KagHBIM BCé RE:

SELECT regexp_match ('abc01234xyz"', ' (2:(.*?) (\d+) (.*)){1,1}");
Pesynprar: {abc,01234,xyz}

YmpaBienune o0Iel XxapakKTePUCTUKON «XKagHOCTH» RE He3aBHCHUMO OT «KATHOCTH» €T0 KOMIIOHEHTOB
OaéTt OOBINYI0 THOKOCTh B OIIMCAHWY I1a0JIOHOB ITIEPEMEHHON IIUHEL.

IIpu ompenmenenuu 6ojiee MIMHHOTO UIKU O0lee KOPOTKOIO COOTBETCTBUS MOIIMHBEI COOTBETCTBUM OomIpemne-
JIAIOTCA B CHMBOJIaX, a HE B 9JIEMEHTaX COPTHUPOBKHU. HyCTaH CTPOKa CHUTaeTCsd OJIINHHEee, 4YeM OTCYTCTBHUE
COOTBETCTBUS. HaanMep, BBEIPAXXEHUIO bb* COOTBETCTBYIOT TPX CMMBOJIa B CepeguHe CTPOKHU abbbc, BHI-
PaXeHUu (week|wee) (night|knights) — BCe OEeCsITb CHMBOJIOB weeknights; KOTrga BEIPpazXKeHUue (.*) .*
COIIOCTaBJIIAETCHA CO CTpOKOfI abc, IIOABHIPAZKEHHUIO B CKOOKax COOTBETCTBYIOT BC€ TPU CHMBOJIA; a KOrga
(a*)* COTIOCTABIISIETCSI CO CTPOKOM be, To 1 RE B 11€710M, ¥ TTOOCTPOKE B CKOOKAX COOTBETCTBYET IyCTast
CTPOKa.

UrnopupoBaHVe perucrpa CUMBOJIOB HAET IPAKTUYECKH TOT ke 3(PpdeKT, Kak ecnu Obl B ajdaBuUTe HUC-
4e3/IM Pa3JINUMs IPOMUCHEIX U CTPOYHBIX OYKB. Eciiu OyKBa, CyIecTByIOmasi U B BEPXHEM, U B HUKHEM
perucTpe, QUrypupyeT BHe KBaIpPaTHEIX CKOOOK KaK OOBIYHEBEIM CHMBOJI, OHA II0 CyTH IIpeobpa3yeTcs B
BEIpakeHHe B KBapaTHHIX CKOOKax, comepikaiee o0a BapuaHTa, HAllpuMep x CTAHOBUTCS [xX]. Ecmu
Ke OHa purypupyer B BRIpaKeHUM B KBapaTHLIX CKOOKAX, B 9TO BhIpaxkeHue No0aBISI0TCS BCe €€ Bapu-
QHTHI, HATIPUMED [x] CTAHOBUTCS [xX], a ["x] — [*xX].

Korma BKITIOUEH pexkuM y4éTa IIepeBojia CTPOK, aTOM . M BHIPAXKEHUS B KBaIPATHHIX CKOOKaxX C ~ HUKOTa
He OYIOYT COOTBETCTBOBATh CUMBOJIAM KOHIIA CTPOKHM (TaK YTO COOTBETCTBUS HHKOT{A He OyOyT mepece-
KaTb I'PaHUIIEI CTPOK, eciu B RE HeT sIBHLIX YKa3aHUM Ha 9TU CUMBOJIHI), @ ~ U $ OyAyT COOTBETCTBOBATh
IIyCTOM MOACTPOKE He TONBKO B Havasie ¥ KOHIle BCETO TEKCTa, HO U B HadaJle ¥ KOHIIe KaXXA0M OTAeTbHOM
ero crpoku. OgHako crercuMBoiabl ARE \A u \7Z no-nmpexkHeMy OyOyT COOTBETCTBOBAThH MO/bKO Hadaly
¥ KOHITy BCEro TEeKCTa.

B pexumMe, Korma mepeBOfbl CTPOK YUYUTHIBAIOTCS YaCTHUYHO, OCOOBLIN CMBICII IIEPEBOJ] CTPOK UMEeT IS
aToMa . W BBEIPAXKEHWM B KBaIpPaTHBIX CKOOKax, HO He OJId ~ U $.

B o6paTHOM 9acTUYHOM peXHMe, ITEPEBOM CTPOK MMeeT OCOOBIM CMBICIT OJI ~ M $, KaK U B PEXKUME C
Y4ETOM IIepeBofa CTPOK, HO He /IS . M BEIPa*kKeHUM B KBaJPaTHHIX CKOOKax. [JlaHHBINM pPEeXKUM He 0YeHb
TIOJIe3€eH, HO CYIIECTBYET [/ CHMMETPHUMH.

9.7.3.6. Npepenbl U COBMECTUMOCTb

B TexkyIei peanusaiiiy OTCYTCTBYeT KaKou-nu0o SIBHO 3afaHHbIN npenen niuHbel RE. OgHako, pa3paba-
TBIBAsI IPOTPAaMMBI BEHICOKOM CTEIIeHU IEePEeHOCHUMOCTH, He cienyeT nmpuMeHsTh RE mnuaHee 256 GaiT,
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Tak Kak pgpyrast POSIX-coBmecTuMas peanu3anus MOXKET 0TKa3aThCsl 00pabaTHBaTh TAKME PETYIsIPHLIE
BBIPaKEHUS.

EmurcTBeHHast ocobenHocTs ARE, meiicTBUTenbHO HecoBMecTuMasi ¢ ERE ctarnmaprta POSIX mposiBnseT-
cs B ToM, uTo B ARE 3HakK \ He TepsieT CBOE cIiellnalibHOe 3HaYeHue B KBaJIpaTHHEIX CKOOKax. Bce gpyrue
pacmupenusi ARE uCIIOnb3yI0T CUHTAKCUYEeCKHe BO3MOXKHOCTH, KOTOPhIE He OIIpedesieHbl, He OOIYyCTHU-
MBI UM He TtogaepxkuBaioTcs B ERE; CHHTaKCHUC IePEKITIOYEHUS PEXKUMOB (* * *) TaKKe BBRIXOOUT 3a pPaM-
Ky cuHTakcuca POSIX kak gng BRE, Tak u gnsa ERE.

Mmuorue pacmupenus ARE 3auMcTBOBaHE U3 S3kIKa Perl, HO HeKOTOpLIe OBITH H3MEHEHBI, OIITHMH3UPO-
BaHBI, @ HECKOJILKO pacimmpenut Perl Obin uCcKTi0YeHb. B pe3ynbraTe UMEIOT MEeCTO CIIEYIOIIe HECOB-
MECTHUMOCTH: aTOMHI \b U \B, OTCYTCTBUE CIleIlMabHON 00paboTKM 3aBepllalollero IepeBoa CTPOKH,
HOGHBHGHI/IG HCKIIIOUEeHUH B KBaJapPaTHHEIX CKOOKax B YMCJIO CJIy4aeB, KOTr'la YYUTEIBAETCs IIepeBOoM CTPOK,
ocobnle yCIOBUS [Jid CKOOOK M CCHIJIOK Ha3aj[ B OTPaHUYEHHUSX ITPOCMOTPA BIEepEn/Ha3al U ceMaHTHUKa
«HauboJiee MINHHOE/KOPOTKOE COOTBETCTBHE» (BMECTO «II€PBOE COOTBETCTBUE).

BaxHo oTmMeTuThs gBe HecoBMecTuMocTu cuHTakcuca ARE u perynsapsbix BeipaxeHuil ERE, koTtopeie
BocupuHuMain PostgreSQL go Bepcuu 7.4:

* B ARE \ c mocienyomuM andaBUTHO-IIHOPOBEIM CHMBOJIOM IIPEACTABISIET TU00 CIELICUMBOJI, JTH-
60 omMOGOYHYIO TOCIEeA0BaTEeIPHOCTD, TOTIa KaK B ITPEeObIAYIINX BEPCUSIX TaK MOXKHO OBIIIO 3aIlMCHI-
BaTh andaBUTHO-IIUOPOBLIE CUMBOJILL. DTO HE MOJIZKHO OBITH OOIBIION ITP00IeMOM, TaK KaK paHbIIle
He OBIJIO IPUYHH UCIOJIb30BAaTh TaKHe IIOCIIEI0BaTEILHOCTH.

* B ARE 3Haxk \ coxpaHseT CBOE cIelinajibHOEe 3HAaYEeHUE B [], TO3TOMY, YTOORI ITlepedaTh \ B KBagpart-
HBIX CKOOKax OyKBaJIbHO, €ro Hy’KHO 3alucaTh Kak \\.

9.7.3.7. MNMpocTbie perynspHbie Bblpa>keHus

BRE umetoT psap ornuunii or ERE. B BRE 3Haku |, + U ? TEpAIOT CIellalbHOe 3HaYeHUe, a 3aMEeHEl UM
HeT. ['paHuUIBl KOIMYEeCTBa OKPY2KAITCA CUMBOJaM# \{ M \}, TOrga KakK { U } paccCMaTpUBAITCI KakK
OOBIYHEIE CUMBOJILL. BJIOJKE€HHBIE TTOABEIPAKEHUS MOMEITAI0TCa MeXAy \ ( 1 \), a ( ¥ ) IPEeOCTaBJISAIOT
00OBIYHBIEe CUMBOJIEI. CHUMBOJI * BOCITPUHUMAETCS KaK OOBIYHEBIN, €CJIM TOJILKO OH HEe HaXOOUTCS B HadaJje
RE unu momBhIpazkeHUs B CKOOKaxX, $ — TOxkKe OOLIYHBEIM CHMBOJI, €CJIM OH HaXOOuTcs He B KoHIe RE
WM B KOHIE IONBBIPAXKEHUS B CKOOKaX, ¥ * — OOBIYHBIM CHMBOJI, KOT{la OH HAaXOOuTCs B Hadane RE
WU TIOIBEIpazKeHus B CKoOKax (BO3MOXKHO, ITocjie HauanbHOro *). M, HakoHel], B BRE paboTaioT CChUIKU
Hasapg Cc omHOM HUGPOM, \< 1 \> — CUHOHUMBI IJI [[:<:]] ¥ [[:>:]], COOTBETCTBEHHO; HUKAKMNE OPyTrue
crieucuMBOIE B BRE He nmogmepKuBarTCs.

9.8. dDyHKUUMN hbOpMaTUPOBAHUA OAHHbIX

dyukumu popMmaTupoBanHus B PostgreSQL nmpemocTaBisaioT 60raThiii HAO0OP HHCTPYMEHTOB s Tpeobpa-
30BaHUS CaMBIX Pa3HBIX TUIIOB IaHHLIX (aTa/BpeMs, 11eJioe, YK CIIa C IJlaBaiollel u GuKCupoOBaHHON TOY-
KO¥) B (hbopMaTUPOBaAHHEIE CTPOKY U 00paTHO. Bce oHuM nmepeuncrensl B Tabnuie 9.23. Bece aTu QpyHKINHN
CclenyeT OOHOMY COTJIAIIIeHUIO: B IIEPBOM apryMeHTe IepenaeTcs 3HaueHue, KOTOPOoe Hy>KHO oTdhopMa-
THUPOBATh, @ BO BTOPOM — I1abJIOH, OnIpefesioiui opMaT BBOAA UIU BEIBOMA.

Ta6mauoa 9.23. ®yHKuuu (popMaTHPOBaAHUS

DYHKIIU A Tun pe3yabsTara Onucanue IIpuMmep
to_char( timestamp, |text mpeoOpa3yeT BpeMs B|to_char (current_
text) TEeKCT timestamp,
'HH12:MI:SS'")
to_char( interval, text Hpe06pa3yeT HHTEePBAJI B|to_char (interval
text) TEKCT "15h 2m 12s",
'"HH24:MI:SS'")
to_char( int, text) |[text HpeOGpa3yeT nejgoe B|to_char (125,
TEKCT '999")
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DOYyHKIIUA Tun pe3yiabraTta Onucanue IIpumep
to_char ( double text HpeOGpa3yeT IIJIaBAlO- |t o_char (
precision, text) mee OOWHApPHOMN/OBOU-|125.8::real,
HOM TOYHOCTH B TEKCT 1999D9")
to_char( numeric, text Hpeo6pa3yeT YHCJIOBOE |to_char (-125.8,
text) 3HaueHue B TEeKCT '999D99S")
to_date( text, date Hpe06pa3yeT TEKCT B Oa-|to_date (
text) Ty '05 Dec 2000"',
'DD Mon YYYY')
to_number ( text, numeric HpeoGpa3yeT TEKCT B|to_number('12,
text) YHCIIO 454 .8-",
'99G999D9S ")
to_timestamp( text, |timestamp with time Hpeo6pa3yeT CTPOKY BO|to_timestamp (
text) zone BpeMs '05 Dec 2000"',
'DD Mon YYYY')
IIpuMmeyanue

Takxke uMeeTcsa QYyHKIIUSA to_timestamp C OODHUM apryMeHToM; cM. Tabmuiry 9.30.

IToocka3ka

DYHKIIMHU to_timestamp U to_date MpemHaA3HAYEHH OJI1 PabOTHl C BXOOHBIMU (hopMaTaMHu, KOTO-
pBie Heb3st Mpeobpa30BaTh HIPOCTHIM IIpuBeneHueM. s GOJIBIIUHCTBA CTaHOAPTHBEIX GOPMAaTOB
maThl/BpeMeHu paboTaeT IPOCTOE IPUBEEHNE UCXOHOM CTPOKH K TpeOyeMOoMy THUITY U HCIIOJIb30-
BaTh €r0 ropa3fmo jerde. Tak ke U QYHKIHIO to_number HET HEOOXOOUMOCTH MCIIOJIB30BATh OJIs
CTaHOAPTHEBIX IPEICTAaBJIeHUI YKCe]l.

[ITa60H BBIBOZA to_char MOXKET COIEPKATh P KOAOB, KOTOPHIE PACITIO3HAIOTCS MPU (OPMaTUPOBAHUU
¥ 3aMEHSIOTCSI COOTBETCTBYIOIIUMHU HaHHBIMU. JIT000 TEKCT, KOTOPHIHA HE SIBASETCS KOOOM, KOTTUPYETCS
B pe3ynbTaT B HEU3MEeHHOM Bupe. IToqoO6HEIM 06pa3oM, B CTPOKeE I1abioHa BBofa (OIS APYTUX QYHKIHN)
Kopwl mabIoHa OIpenesIsioT, KakKue 3HaUueHUsI CONePKUT lepeaBaeMasi TEKCTOBasl CTPOKa.

Bce kogbl hopMaTHpPOBaHUS OATH ¥ BpeMEHH IIepednciieHsl B Tabnuiie 9.24.

Tao6mauna 9.24. Koasl (popMaTHPOBaHHUSI HaThl/BPEMEHH

Kon OnucaHue

HH gac (01-12)

HH12 gac (01-12)

HH24 yac (00-23)

MI munyTa (00-59)

SSs cexkyHpga (00-59)

MS munnucekyHpga (000-999)

Us mukpocekyHga (000000-999999)

SSSS YUCJIO CeKYyH[ C Hadaia cyTok (0-86399)

AM, am, PM MJIH pm o003HaYeHNE BPEMEHH Ho/mocie monynHs (6e3 To-
YeK)

A.M.,a.m., P.M. UJI¥ p.m. o003HaYeHNEe BPpeMEHH [I0/II0CJIE IOJIyAHS (C TOYKa-
MH)
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Kon OnucaHue

Y,YYY rof (4 unu 6onee nudpP) C pas3meTuTeIeM

YYYY rop (4 unu 6osee udp)

YYy nocnenuue 3 HUGPH roga

YY nocnenHue 2 1uGpH roga

Y nocienHsas mudpa roga

IYYY HepenbHEBIM rog 1o ISO 8601 (4 unu 6onee uudp)
IYy nocnepuue 3 nudPH HegenbHOro roga mo ISO 8601
IY nocnenuue 2 mudpL HegenbHOro roma mo ISO 8601

I

nocnenHss nudpa HegenbHoro roga mo ISO 8601

BC, bc, AD UNIA ad

o6o3HaveHue 3pH (6€3 TOUEK)

B.C.,b.c.,A.D. UK a.d.

o603HaYeHne 9PHI (C TOUYKAMIH)

MONTH IIOJTHOE Ha3BaHUe Mecslla B BepXHeM perucrpe (go-
IIoJTHEHHOe ITpobeiaMu 00 9 CUMBOJIOB)

Month IIOJTHOe Ha3BaHMEe Mecsmna C OOonbInoi OGYKBH (HO-
IIOJTHEeHHOoe TpobelaMu 00 9 CHMBOJIOB)

month TI0JIHOE Ha3BaHMe MecsIla B HUXKHEM perucrtpe (mo-
IMOJTHEHHOe ITpofejiaMu 00 9 CHMBOJIOB)

MON COKpalllEHHOEe Ha3BaHMWEe Mecslla B BEPXHEM pPeru-
cTpe (3 OYKBBI B @aHTTTUMCKOM; B APYTUX S3bIKAX [ JTU-
Ha MOXKeT MeHSThCS)

Mon COKpallleHHOe Ha3BaHUe Mecslla C 00JIbIION GYKBHI
(3 6ykBBEI B @aHTJIMWCKOM; B OPYTUX S3bIKaxX [JIMHA
MOXKET MEHSIThCH)

mon COKpaIllEHHOe Ha3BaHHWEe Mecslla B HUXKHEM peru-
cTpe (3 6YKBHI B aHTTTUHMCKOM; B APYTHUX SI3bIKAX IJIH-
Ha MOXKEeT MEHSATHCS)

MM HOoMep Mecsa (01-12)

DAY II0JTHOE Ha3BaHUe OHS HeOelu B BepPXHEM PETUCTpe
(momonHeHHOEe pobenmamMu 10 9 CUMBOJIOB)

Day IIOJTHOE Ha3BaHUE OHS HeOgesu C OOJBbIION OYKBHI (
IOMOJTHEHHOe npobenaMu 10 9 CHMBOJIOB)

day IIOJTHOE Ha3BaHUE OHS HEJEeNIU B HUXKHEM PETUCTPE
(momonmHeHHOE pobenmamMu M0 9 CUMBOJIOB)

DY COKpallleHHOEe Ha3BaHUe OHS He[eJiu B BEPXHEM pe-
ructpe (3 OYKBBHI B @aHTJIUMCKOM; B OPYTUX SI3BIKaX
MOXKET MEHSIThCH)

Dy COKpallleHHOe Ha3BaHWe [OHS HeOenu C OoIbIIon
OyKBEI (3 OYKBH B QHTJIMMCKOM; B OPYTUX SI3BIKaX
IJIMHA MOXKET MEeHSThCH)

dy COKpaIllEHHOEe Ha3BaHUe JHSI HeJeJil B HUKHEM pe-
ructpe (3 OYKBBHI B aHTJIUMCKOM; B OPYTHUX SI3BIKAX
OJIMHA MOXKEeT MEHSIThCS)

DDD HOMep gHA B rogy (001-366)

IDDD HoMep OgHA B rogy mo ISO 8601 (001-371; 1 meHbp —
IIOHeOeNbHUK IepBou Henenu o 1SO)

DD meHb Mmecsa (01-31)
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Kono Onucanue

D HOMEp OHS HemeJlld, CYUTAsI C BOCKpPeceHbs (1) mo
cy6060THI (7)

ID HoMep OHsA Hemenu 1o ISO 8601, cuuTasa c moHe-
OenbHUKA (1) IO BOCKpeceHbs (7)

W Hemerns Mecsitia (1-5) (mepBast Heqesid HaUYUMHAETCS
B IIepBO€e YHCIIO MecsIia)

Ww HOMep Hemenu B rogy (1-53) (mepBas Hemesnsa Ha4YU-
HaeTCs B IIEPBLIU IeHb I'ofia)

Iw HoMep Hepgenu B rogy mo ISO 8601 (01-53; mepBoil
4yeTBEePr roga OTHOCUTCH K Hepnerne 1)

ccC BeK (2 umdpsl) (mBapiaTh MEPBBHIM BEeK HadallCs
2001-01-01)

J I0JIMaHCKasa maTa (Iesioe Yuciio gHel oT 24 Hosa0ps
4714 r. go H. 3. 00:00 1o MeCTHOMY BpPEMEHH; CM.
Paspmen B.7)

0 KBapTan

RM HOMep Mecslla pPUMCKUMHU ITUPpaMu B BEPXHEM pe-
ructpe (I-XII; I=auBaps)

rm HOMEp Mecsilla pUMCKUMU IIidpaMy B HUXKHEM pe-
ructpe (i-xii; i=gHBapb)

TZ COKpaIlléHHOe Ha3BaHMWe YaCOBOT'0 II05ICA B BEPXHEM
peructpe (DoggepKuUBaeTcs TOIBKO B to_char )

tz COKpalIllEHHOEe Ha3BaHKe YacOBOTI0 IT0sICa B HUXKHEM
peructpe (mommep>KHUBaeTCs TOIBKO B to_char )

OF cMeleHre 4acoBoro nosica ot UTC (mommep>uBa-

eTCcs TOJIBKO B to_char )

K m06sIM KomaM GpopMaTHpPOBaAHUSI MOXKHO H0OAaBUTHL MOOUGUKATOPH, U3MEHSIOINE UX moBegenune. Ha-
mpumep, mabiioH GopMaTUPOBAHUS FMMonth BKTIOYAET KOO Month ¢ MoguduKaTopoMm FM. MooudukaTo-
PHI, IpegHa3HaYeHHBIE OJ11 GOPMaTUPOBAHUS OATH/BPEMEHU, TTepednciensl B Tabmuie 9.25.

Tao6auma 9.25. MogudHuKaTopsl KOIOB I/Ist GOpMAaTHUPOBAHHUSA JaThl/BPEeMeHH

Mopudukartop

Onucanue

IIpuMmep

[TpucraBka FM

PexXHUM 3allOJIHEHUA (momaBnsieT |[FMMonth

Bemyliue HyIu
npobenamMu)

W [OOIIOJIHEeHHnEe

OkoHuaHHEe TH

OKOHYaHHKE IIOPAOKOBOIO YHCIIM-|DDTH, HaIpuUMep 12TH

TEJIBHOI'O B BEPXHEM PErucrTpe

OkoHuYaHMUe th

OKOHYaHHE IIOPAOKOBOIO YHUCIIH-|DDth, HAIPHUMeEp 12th

TEJIbHOI'O B HU2KHEM PETUCTpPE

IIpucraBka FX

rinoGanbHEN TapaMeTp PHUKCHUPO-|FX Month DD Day

BaHHOTO ¢opmara (CM. 3aMeya-

HUS)

[TpucraBka TM

pexuM 1mepeBoaa (BEIBOOSTCS J10-| TMMonth

KaJIn30BaHHBIe HAa3BaHUA OHEH U
MecsieB, ucxopns us Ic time)

OkoHuaHUE SP

pexKuM 4YHucIia IIPOIHChI0 (He pea-|DDSP

JIN30BaH)

3aMedaHUs 10 UCIIOIb30BaHNI0 (OPMATOB IaThH/BPEMEHMU:
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FM IIO@BIseT OOIOIHSAIOIMe IPo0eIkl U HYJIM CIIpaBa, KOTOPEE B IPOTUBHOM cilydae OyoyT nobas-

JIeHbl, YTOOB pe3ynbTaT uMesl GUKCUpOoBaHHEYI0 mupuHy. B PostgreSQL monudukaTop FM gelicTByeT
TOJIBKO Ha CJIedyOIINN KoM, Torga Kak B Oracle FM eé meliCTBHe PacIpoCTpaHsaeTCs Ha BCe IOCIIeny-
IollIMe KOZbI, ITI0Ka He Oy[eT OTK/II0YEHO ITOCIeAyIINM MOAu(pHIKaTOpoOM FM.

TM He 3aTparuBaeT 3aMbIKaiomue mpobesnbl. PYHKIWU to_timestamp U to_date UTHOPUPYIOT yKa3a-
HHUE TM.

to_timestamp M to_date MPONYCKAIOT IIOBTOPSIONIHNECS TPOOEIIbl BO BXOOHOIM CTPOKE, eCJIN TOJIBKO
He HCIO0NIb3yeTcs mapaMeTp FX. HampumMep, to_timestamp ('2000 JUN', 'YYYY MON') Oymer pa-
0oTaTh, HO to_timestamp ('2000 JUN', 'FXYYYY MON') BEpPHET OMmMOKY, TaK KakK to_timestamp
B JAHHOM CJIy4ae OXHOaeT TOJIbKO OOWH pa3mesioluii mpobes. IIpucTaBKa FX OOIXKHa OLIThH Iep-
BOM B 11a06J10He.

[[Ta6monk! A GYHKIMNA to_char MOTYT COIEPKaTh OOBIYHEBIM TEKCT; OH OyIeT BEIBEOEH B HEU3MEH-
HOM BHUE. YTOOBI BEIBECTU TEKCT IIPUHYOUTEJIbHO, HAallpUMeEDP, €CJIU B HEM OKa3bIBAIOTCHA ImogmepzxKu-
BaeMhbI€e KOObI, €I'0 MO2KHO 3aKJIDYUTH B KaBEIUYKHU. HaanMep, B CTPOKE '"Hello Year "YYYY', KOLO
YYYY OymeT 3aMeHEH HOMepOM rofia, a 6ykBa Y B CJIOBE Year OCTaHETCS HeU3MeHHOU. B pyHKIusax
to_date, to_number U to_timestamp IIPU 06pa6OTKe IIOACTPOKHM B KaBhIYKaX IIPOCTO IMPOIIYCKAIOTCsI
CHUMBOJIBI BXOHHOﬁ CTPOKH II0 YUCIIy CUMBOJIOB B ITIOOCTPOKE, HAIIPUMED OJIA TXX" 6YJIYT IIPOMMIyIIEHBI
IBa CUMBOJIA.

Ecnu BB XOTUTE MIOMYYUTH B pe3yNIbTaTe KaBBIYKY, IIepel HUMU HY2KHO H00aBUTh 0O0PaTHYIO KOCYIO
YepTy, HaupuMep Tak: '\"YYYY Month\"'.

Ecnu B QyHKIUAX to_timestamp U to_date GopMaT rofa onpenensieTcsa MeHee, yeM 4 nudpamy,
HampuMep, KakK YYY, ¥ B IepeJaHHOM 3HaYeHUU rofa Toxke MeHbIe 4 1mudp, rom IepecyuTHBaeTCsS
B MaKCcHMabHO Onu3kuit K romy 2020, T. e. 95 BocipuHUMaeTcs Kak 1995,

OYyHKIOMU to_timestamp M to_date BOCHPUHUMAIOT OTPULIATEIbHLIE 3HAUYEHUS TOO0B KaK OTHOCSIIIN-
ecs K TogaM Io H. 3. Ecnu ke yKa3aTh OTpUlLlaTelIbHOe 3HaUeHNe U 0o0aBUTh SBHBIM IIPHU3HaK BC (IO
H. 3.), ron 6yZeT OTHOCUTLCSH K H. 3. HyJleBoe 3HaueHNe rofa BOCIIpUHUMaeTca Kak 1 rom o H. 3.

B dyHKIMSX to_timestamp M to_date ¢ mpeoOpa30BaHMEM YYYY CBSI3aHO OTPaHUYEHUE, KOTAa 00-
pabaThIBaeMEIN T'Of 3anuChIBaeTcs 0osee yeM 4 nudpamu. Ilocne vYyyy Heobxomumo OymeTt goba-
BUTDH HeIIM(PPOBOM CHMBOJI MJIX COOTBETCTBYIOIIHUH KO, MHAYe IOl Bcerga OymeT BOCIIPUHUMATHCS
Kak 4 nudprl. Hanpumep, B to_date ('200001131', 'YYYYMMDD') (c romoMm 20000) rom GymeT uH-
TEPIIPETUPOBAH KaK COCTOSAINHN u3 4 nudp; 4TOOH UCIPaABUTh CUTYAIIUIO, HYKHO N00aBUTH HEIU(-
POBOIT pa3geuTesb OCie Irofia, Kak B to_date ('20000-1131"', 'YYYY-MMDD'), MJIM KOJ KakK B
to_date ('20000Nov31l', 'YYYYMonDD').

OYHKIIUM to_timestamp U to_date MPUHUMAIOT I10JI€ CC (BEK), HO UTHOPUPYIOT €T0, eCIIU B I1al-
JIOHE eCTh II0JIe YYY, YYYY MM Y, YYY. ECIu CC MCIIONMb3yeTcs C YY UK Y, pe3yibTaToM OymeT rom B
OAHHOM CTOJIETHH. EC/IH MPUCYTCTBYET TOJIBKO KO CTOIeTHsi, 6e3 romga, mogpasyMeBaeTCsl e PBHIH
rof 3TOr0 Beka.

OYHKIIUY to_timestamp U to_date IPUHUMAIOT Ha3BaHUS ¥ HOMepa OHel Hemenu (DAY, D U CBsI3aH-
HBbI€ TUIIBI ITOJIEH), HO UTHOPUPYIOT UX MPU BEIYUCIEHUU pe3yJsbTaTa. To XKe caMoe ITPOUCXOOUT C I10-
MU KBapTana (Q).

OYHKIUAM to_timestamp U to_date MOXKHO IIepefaTh OaThHl 110 HedelbHOMY KaneHgapio ISO 8601
(oTnMyaronMecs 0T TPUTOPHUAHCKUX) OOHUM U3 OIBYX CIIOCOOOB:

* Tonm, HOMep Hemenu U OHA HeOEeNIN: HallPpUMeD, to_date ('2006-42-4"', 'IYYY-IW-ID') BO3Bpa-
maeT gaTty 2006-10-19. Ecnu meHb HedeNnu OIyCKaeTCs, OH CUNTaeTCs paBHBIM 1 (IOHEeZenbHU-
KYy).

* Tom u meHb roga: HaIpUMeED, to_date ('2006-291', 'IYYY-IDDD') TaKzKe BO3BpaIlaeT
2006-10-19.

ITonmBITKa BBECTH OaTy U3 CMECH IIOJIed TPUTOPUAHCKOTO U HemenbHOro Kanenmapst ISO 8601 Gec-
CMEBICTIEHHA, II09TOMY 3TO OymeT cuuTaThCs omubkoi. B KouTekcte ISO 8601 mousiTus «HOMEP Me-
cslla» U «JIeHb Mecslla» He CYLIeCTBYIOT, a B TPUTOPHaHCKOM KaJieHiape HeT MOHSATUS HoMepa HeJe-
qu o ISO.
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BHuManue

Torga Kak to_date He IPUMET CMECH ITIOJIeN TPUTOPUAHCKOT0 U HedeIbHOTr o KaneHaaps [SO,
to_char crmocoOHa Ha 3TO, TakK KakK (popMaThl BPOJe YYYY-MM-DD (IYYY-IDDD) MOTYT OBITH IIO-
ne3ubl. Ho usberatite GopmMaToB THUIIA IYYY-MM-DD; B IPOTUBHOM CJIy4Yae C JaTaMM B Hada-

Jie Toa BO3MOXKHBI CIOPHPHU3HL. (3a JMOMOMHUTENBHEIMU CBeIeHUsIMU 00paTuTech K [lompasme-
a1y 9.9.1.)

OYHKIMS to_timestamp BOCIIPUHUMAET MOJIST MUJIIUCEKYHA (MS) WX MUKPOCEKYHT (US) Kak apoo-
HYIO 9aCTh YMCIIO CeKyHn. Hampumep, to_timestamp('12.3', 'SS.MS') — 3TO He 3 MUJUIUCEKYH-
oel, a 300, Tak KakK 3TO 3HaYeHUEe BOCIpuHUMaeTcs Kak 12 + 0.3 ceKyHOAbl. ITO 3HAYUT, UTO OJIS
¢dopmaTa SS.MS BXOOHBIE 3HAUEHUS 12.3, 12.30 1 12.300 3aar0T OOHO U TO XKe YNCJI0O MUIIIHCE-
KyHO. YTOOBI TOMYyYUTh TPHU MUJIIMCEKYHOHI, BPEMS HY2KHO 3alKcaTh B Bume 12.003, Torga oHO Oy-
meT BocmpuHATO Kak 12 + 0.003 = 12.003 cek.

Emé 6onee CIOXKHBIN IpUMep: to_timestamp ('15:12:02.020.001230"', 'HH24:MI:SS.MS.US') Oy-
metT ipeobpa3oBaHo B 15 wacos, 12 MuHYT 1 2 cekyHOH + 20 MuyutucekyHn + 1230 MUKpPOCEKYHA =
2.021230 seconds.

Hywmepanus qHel Hemenu B to_char (..., 'ID') COOTBETCTBYET QYHKIIUM extract (isodow
from ...), HO HyMepanud to_char (..., 'D') He COOTBETCTBYyET HyMepaliuu, HpHHS{TOfI B
extract (dow from ...).

OyHKIOUMS to_char (interval) obpabaTreiBaeT popMaThl HH M HH12 B pamMKax 12 gacos, To ecTb 0 u 36
4acoB OyOyT BRIBOOUTHCS KakK 12, TOrAa KaK HH24 BEIBOOUT YKCJIO YaCOB IIOJIHOCTRIO, U [JIS 3HAYe-
HUM interval pe3yJbTaT MOXKET IPEBHIIATH 23.

Komb! hopMaTUpOBaHUS YUCIOBHIX 3HAYEHUM ITepedyucineHsl B Tabnuie 9.26.

Tao6auma 9.26. Koabl (popMaTHPOBAHHUST YHCETT

Kon OnucaHue

9 O3uITUs HUGPHI (MOXKET OTCYTCTBOBATH, €CJIN UG-
pa He3HayaIlas)

0 o3uIUs UMUGPH (IIPUCYTCTBYET BCETHa, HaxKe eClu
uudpa HeHayalas)

. (Touka) OecssTUYHas TO4YKa

, (3amsTas) pa3menuTensd Ipynn (TECSIY)

PR OTpHUIlaTEIbHOE 3HAUEHUE B YIJIOBBIX CKOOKaX

S 3HaK, 0OOaBISIEMBIN K YHUCITY (C YIETOM JIOKAIH)

L CUMBOJI IeHEeXKHO! eIUHUIIH (C YUETOM JIOKaJIHN)

D pa3meuTens IeJIol U ApoOHOM YacTH Yucia (c yué-
TOM JIOKAJIN)

G pa3genuTens IPynn (C y4€TOM JIOKaIn)

MI 3HaK MMHYC B 3afaHHOUN no3uluu (ecnm yucio < 0)

PL 3HAK MJIIOC B 3aJaHHOM no3unmu (eciu yucio > 0)

SG 3HaK IUTI0C UM MUHYC B 3aIaHHOM ITO3UIINHU

RN YUCJI0O PUMCKUMHU Imdppamu (B muamasoHe oT 1 mo
3999)

TH UJIX th OKOHYaHHUE MMOPSITKOBOT0 YUCIUTEIbHOTO

\Y% COBUT Ha 3aJaHHOe KOJIU4ecTBO Hudp (cM. 3amMeda-
HUS)
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Kon Onucanue

EEEE I9KCIIOHEHIOWAJIbHAA 3allMCh YUCJIa

3aMeuyaHus IO UCIOIb30BaHUI0 (HOPMATOB YHUCET:

0 o603HaYaeT MO3UIUI0 ITUPPHI, KOTOpas OyoeT BEIBOOUTHCS BCETHa, HaKe eCJIH 3TO He3Hadalllul
HOJTb CJIIeBa MIIU CIIpPaBa. 9 Takke 0003HavaeT MO3UIINIO ITU(PH, HO eCTK 3TO He3Havalllui HOIb Cjie-
Ba, OH 3aMeHseTCcs TpobesioM, a eCjiM CIpaBa U 3aflaH PeKUM 3aloTHEeHUS, OH yaanseTcs. (s
GYHKIINY to_number () 9T OBa CUMBOJIA PABHO3HAYHEI.)

CumBomnnl 11abiioHa S, I, D ¥ G IPEACTAaBIISAIOT 3HAaK, CUMBOJI IEeHEXKHON eIMHUIIL, HEeCITUYHYIO TOY-
Ky ¥ pa3feNiuTesib THICSIY, KaK UX OIpefesnsaeT TeKyluas JJoKanb (cM. lc monetary u Ic numeric).
CHMBOJIBI TOYKA U 3aIATas IIpeacCTaBIId0T Te 2Ke CMMBOJIEI, 0603Haqafom;1/1e OEeCATUYHYIO TOUYKY U
pasmenuTenb THICAY, HO He 3aBUCST OT JIOKAJIH.

Ecnu B ma6ioHe to_char () OTCYTCTBYET IBHOE yKa3aHWe II0JIOKEHMS 3HaKa, OJIST HETO Pe3ePBUPY-
eTCsI OfHa IIO3UIUS PANOM C YUCJIOM (cJieBa oT Hero). Eciu 1eBee HECKONIBKUX 9 IIOMENIEH S, 3HAK
TakXe OyHoeT IpPUIKUCaH ClieBa K YUCITY.

3HaK 4uCiIa, IOJIy4YeHHBIH KOOaMu SG, PL WX MI, He IPUCOEAUHSIETCS K YUCILY; HallpuMep,
to_char(-12, 'MI9999') BHImAET '- 12', TOorga Kak to_char(-12, 'S$9999') — ' -12'.(B
Oracle MI He MOXKeT UATH Ieper 9, HA00OPOT 9 HYKHO yKa3aTh mepen MI.)

TH He nIpeobpa3yeT 3HaYeHUs MeHbIe 0 U He ommepKuBaeT OPOOHLIE YHCIIa.
PL, SG U TH — pacumuperus PostgreSQL.

V C to_char YMHOXaeT BBOOUMOE 3Ha4YEeHUeE Ha 10" n, TAe n — YUCJIO IIUDP, CIEOYIOMINX 3a V. V C
to_number MOOOOHBIM 00pa30M menuT 3HadeHue. OYHKIUHU to_char U to_number HEe HOOOEPKUBAIOT
V C OpOOHBIMU YHCJIaMHU (Hampumep, 99.9V99 He MOIYyCKaeTCsI).

Kop EEEE (Hay4Has 3alllCh) HE MOXKEeT COUeTaThCs C JTI0O0LIMHU OPYTMMH BapuaHTaMu (opMaTHPOBaA-
HUS UM MOOHU(PUKATOPAMH, 3a UCKIIOUYEHNEeM TUGP U OeCATUYHOM TOUKH, U JOJI2KEH PacloiaraThCs
B KOHIIE CTPOKH ITabJioHa (HarmpuMep, 9. 99EEEE — JONYCTUMBIN IIaOI0H).

I n3MeHeHUs IMOBEAEeHUS KOOOB K HUM MOTYT OBITh IPUMEHEHH! OITpefieI€HHBIe MoauduKaTopsl. Ha-
aopuMep, FM99. 99 obpabaTeiBaeTCs KakK Kof 99. 99 ¢ MogudukaTopoM FM. Bce moguduraTops! myis Gop-
MaTHPOBAHUS YMCEJ mIepedunciaeHs B Tabmuie 9.27.

Tao6auma 9.27. MoaudHKaTOphI IMIa0I0HOB IJ1si POPpMATHPOBAHHUS YHCET

Mopudukartop Onucanune IIpumep

[TpucTaBKa FM pexXuM 3amloIHeHus (IOoaaBJIsSIeT|FM99.99

3aBepIaile HyJId U OOMOJIHe-
HKe mpoberaMu)

OkoH4YaHUeE TH OKOHYaHME IIOPSAOKOBOTO YHUCIIH-|999TH

TEJILHOTO B BEPXHEM PETHUCTPE

OkoH4YaHUeE th OKOHYaHHE IIOPSAOKOBOIO YHMCIIHN-|999th

TEJIbBHOI'O B HU2KHEM PETUCTPE

B Tab6muie 9.28 nmpuBemeHb HEKOTOPLIE ITPUMEPHI UCIIOIb30BaHUs (GYHKIMU to_char.

Ta6auna 9.28. [Ipumeps! to_char

Bripaxkenue Pe3ynabTar

to_char (current_timestamp, 'Day, 'Tuesday , 06 05:39:18"
DD HH12:MI:SS'")

to_char (current_timestamp, 'FMDay, 'Tuesday, 6 05:39:18"
FMDD HH12:MI:SS'")

to_char(-0.1, '99.99") ' —-.10"
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BripaxkeHnue Pe3ynabTar
to_char(-0.1, 'FM9.99") -1
to_char(-0.1, 'FM90.99") '-0.1"
to_char (0.1, '0.9") '0.1"
to_char (12, '9990999.9") ' 0012.0"
to_char (12, 'FM9990999.9") '0012."
to_char (485, '999") ' 485"
to_char (-485, '999") '-485"
to_char (485, '9 9 9'") ''4 8 5"
to_char (1485, '9,999") ' 1,485"
to_char (1485, '9G999") ' 1 485"
to_char(148.5, '999.999") ' 148.500'
to_char(148.5, 'FM999.999") '148.5"
to_char(148.5, 'FM999.990") '148.500"
to_char(148.5, '999D999") ' 148,500
to_char (3148.5, '9G999D999") ' 3 148,500
to_char (=485, '999s'") '485-"
to_char (-485, '999MI'") '485-"
to_char (485, '999MI'") 1485 !
to_char (485, 'FM999MI') '485"
to_char (485, 'PL999'") '+485"
to_char (485, 'SG999") '4+485"
to_char (-485, 'SG999") '-485"
to_char (-485, '95G99"'") '4-85"
to_char (-485, '999PR'") '<485>"
to_char (485, 'L999') 'DM 485"
to_char (485, 'RN') ! CDLXXXV'
to_char (485, 'FMRN') 'CDLXXXV'
to_char (5.2, 'FMRN') 'V

to_char (482, '999th'") ' 482nd’'
to_char (485, '"Good number:"999") 'Good number: 485"
to_char (485.8, '"Pre:"999" Post:" .999") 'Pre: 485 Post: .800'
to_char (12, '99v999"'") ' 12000°"
to_char(12.4, '99v999") ' 12400°
to_char(12.45, '99v9'") ' 125"
to_char(0.0004859, '9.99EEEE') ' 4.86e-04"

9.9. OnepaTtopbl U PYHKLU UM AaTbl/BPpEMEHMU

Bce cymectByromme pyHKIMY oy 00paboTKY qaTh/BpeMeHu epeunciensl B Tabmuie 9.30, a mogpobHee
OHH OTIMCaHBI B CIIEAYIONIUX ITonOpa3pesnax. [loBegeHne OCHOBHBEIX apu(pMeTHYeCKUX OIepaTopoB (+, * 1
T. [.) onucaHo B Tabnurme 9.29. ®yHKuuKU (HOPMaTUPOBAHUS ITHUX TUIIOB MAHHBIX OBLIM IIEPEYUCIIEHE B
Pazmere 9.8. O6uryio nHGOpMAaIMio 060 3TUX TUIIAX BBl MOJTYYUIIH (MK MOXKETe IIONy4YuTh) B Pasmerne 8.5.
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IToMuMO 3TOTO, [JIg TUIIOB HAThl/BPEMEHU UMEIOTCSI OOBIYHBIE OTIEPATOPEI CPDABHEHMSI, ITIOKa3aHHEbIe B Tab-
mmrie 9.1. 3HaYeHWS OAaTH U OATH CO BpeMeHeM (C YaCOBBIM IT0SICOM MM 6e3 Hero) MOXKHO CPaBHUBATh
KakK YyrofgHO, TOTa KaK 3HaYeHUs TOJIPKO BPEMEHM (C YaCOBHIM ITOSICOM MJTM 0€3 HEr0) U MHTEPBAJIHL O-
IIyCTUMO CPaBHUBATL, TOJIBKO €CJIM WX THUITHI COBIIA#aioT. [Ipu cpaBHEHMHU JaTH CO BpeMeHeM 0e3 4aco-
BOTO II0SICA M OAThl CO BPEMEHEM C YaCOBHIM ITOSICOM IPEAIoJIaraeTcs, YTO MePBOe 3HAYEHUE 3aJaHO B
YacOBOM MOSICE, YCTAHOBJIEHHOM mapaMeTpoM TimeZone, u oHO nepecuuThiBaeTcsa B UTC giist cpaBHEHUS
CO BTOPHIM 3Ha4YeHueM (BHYTPH yke npencrtaBieHHEIM B UTC). AHamoruusbiM 06pa3oM, IPpU CPaBHEHUHU
3HAYEHWU JaThl M OATH CO BPEMEHU IIEPBOE CUUTAETCS COOTBETCTBYIOLIMM IOJTHOYK B YAaCOBOM IIOSICE

TimeZone.

Bce onucauHHble HUXKe (QYHKIMU U ONEpaTOPH IPUHUMAIOT [OBE Pa3HOBUOHOCTH THUIIOB time WU
timestamp: C YACOBHIM IIOSICOM (time with time zone M timestamp with time zone) u 6€3 HEro (time
without time zone M timestamp without time zone). IIJIS KPAaTKOCTH 30€Ch OHH PacCMaTPUBAIOTCS
BMecTe. Kpome Toro, omepaTopsl + U * 00JiafaloT MepeMecTUTeJIbHEIM CBOMCTBOM (Hampumep, date +
integer = integer + date); 3mech OymeT NpHUBeNEH TOJILBKO OOUH BapHaHT [JI KaXKA0M! Iaphl.

Ta6mauna 9.29. Oneparopsl JaThl/BpeMeHH

hours'

Onepartop IIpumep Pe3ynabTrar

+ date '2001-09-28' + integer|date '2001-10-05"'
A\l 7 A\l

+ date '2001-09-28' + interval|timestamp '2001-09-28
'l hour' 01:00:00"

+ date '2001-09-28" + time|timestamp '2001-09-28
'03:00'" 03:00:00"

+ interval 'l day' + interval|interval 'l day 01:00:00"'
'l hour'

+ timestamp '2001-09-28 01:00'|timestamp '2001-09-29
+ interval '23 hours' 00:00:00"

+ time '01:00' + interval '3|time '04:00:00"

— interval '23 hours'

interval '-23:00:00"

- date '2001-10-01' - datel|integer '3' (OHS)
'2001-09-28"

- date '2001-10-01"'" - integer|date '2001-09-24"'
l'7l

- date '2001-09-28' - interval|timestamp '2001-09-27
'l hour' 23:00:00"

- time '05:00' - time '03:00' interval '02:00:00'

- time '05:00' - dinterval '2|time '03:00:00'
hours'

timestamp '2001-09-28 23:00'
- interval '23 hours'

timestamp '2001-09-28
00:00:00"

- interval 'l day' - interval|interval 'l day -01:00:00"'
'l hour'

- timestamp '2001-09-29 03:00'|interval 'l day 15:00:00"'
- timestamp '2001-09-27
12:00'"'

900 * interval 'l second'

interval '00:15:00'

21 * interval 'l day'

interval '21 days'
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Oneparop IIpumep Pe3ynabTar
* double precision '3.5" *linterval '03:30:00"
interval 'l hour'
/ interval 'l hour' / double|interval '00:40:00'
precision '1.5'
Ta6auna 9.30. ®yHKIHH JaThl/BpeMeHH
DOYyHKIIUS Tun pe3ynbrara |Onmucanue IIpumep Pe3ynbTar
age( timestamp, interval BrruuTaer apry-|age (timestamp 43 years 9 mons 27
timestamp) MEHTEI u BBI-|'2001-04-10", days (43 roma 9
JaeT «CHUMBOJINUYEe- timestamp |mMecduer 27 nHew)
CKHUU» DPe3yJbTaT C|'1957-06-13")
rogaMu M Mecdlla-
MH, a He IIPOCTO
THSIMHA
age ( timestamp) interval BrruuTaer Oa-|age (timestamp 43 years 8 mons 3
Ty/BpeM4 M3|'1957-06-13") days (43 roma 8
current_date ( MecdlleB 3 OHI)
IIOJIHOYDL TEeKYIIero
IHsT)
clock_ timestamp with|Tekyiass pata u
timestamp () time zone BpeMs (MeHseTCs
B IIpoiecce BBI-
IIOJTHEHU M OIIepaTo-
poB); cM. I[lompas-
men 9.9.4
current_date date Texkyias maTa; CM.
I[Togpa3men 9.9.4
current_time time with time|Tekylllee BpeMs Cy-
zone TOK; cM. [lompas-
men 9.9.4
current_ timestamp with|Tekyilasas pata u
timestamp time zone BpeMs (Ha MOMEHT
Hadalla TPaH3akK-
nuu); cMm. [lompas-
men 9.9.4
date_part ( double precision |Bo3Bpamiaer mose|date_part ( 20
text, maThH (paBHO3HAYHO| 'hour',
timestamp) extract); cM. Ilon- timestamp
paspgen 9.9.1 '2001-02-16
20:38:40")
date_part ( double precision |Bo3BpamaeTr 1o0je|date_part ( 3
text, interval) maTel (DABHO3HAYHO| 'month',
extract); cMm. Ilom- interval  '2
paspmen 9.9.1 years 3 months')
date_trunc ( timestamp OTcekaer KOMIIO-|date_trunc( 2001-02-16
text, HEeHTHI OATBl [0 3a-|'hour', 20:00:00
timestamp) OAHHOW TOYHOCTH; timestamp
cMm. Takxke [lompas-|'2001-02-16
men 9.9.2 20:38:40")
date_trunc( interval OTcekaeT KOMIIO-|date trunc ( 2 days 03:00:00
text, interval) HEeHTBI JaThl A0 3a-|'hour',

229




OYHKIIUY ¥ OTIEPATOPHI

DyHKIIUSA

Tun pe3yiabTraTta

OnucaHnue

IIpumep

Pe3yabTar

IDAHHOHW TOYHOCTH;
cMm. Takxke [Tompas-
men 9.9.2

'2
40

interval
days 3 hours
minutes')

extract ( field
from timestamp)

double precision

BosBpamaer mone
maTtel; cM. [Tompas-
men 9.9.1

extract (hour
from timestamp
'2001-02-16
20:38:40")

20

extract ( field
from interval)

double precision

Bosspamiaer 1moine
matel; cM. [lompas-
mei 9.9.1

extract (month
from interval '2
years 3 months')

isfinite ( date)

boolean

[IpoBepsieT KOHEU-
HOCTBb HaTH (e€ oT-
nuyue oT +/-6eckKo-
HEYHOCTH)

isfinite (date
'2001-02-16")

true

isfinite(
timestamp)

boolean

I[IpoBepsieT KOHeU-
HOCTH BpeMeHH (ero
oTnuyue oTr +/-6ec-
KOHEYHOCTH)

isfinite(
timestamp
'2001-02-16
21:28:30")

true

isfinite(
interval)

boolean

[TpoBepsieT KOHeUu-
HOCTH UHTepBasia

isfinite(
interval
hours")

'4

true

Justify_days(
interval)

interval

I[Ipeobpa3yeT uH-
TepBajal Tak, dYTO
Kaxpgeii  30-gHEB-
HBIU IIepPUOL CUUTa-
eTcsl OOHUM Mecs-
ueM

Justify_days(
interval
days"')

'35

1 mon 5 days (1

Mecdl] 5 nuHeH)

justify_hours (
interval)

interval

[Ipeobpa3yeT wuH-
TepBajJ TakK, 4TO
Kaxpgeii  24-4aco-
BOI IIEPHOJ CUHUTAa-
eTCsI OMHUM OHEM

Jjustify_hours (
interval 27
hours")

1 day 03:00:00 (
1 meur 03:00:00)

Justify_
interval (
interval)

interval

[Ipeobpa3yeT wuH-
TepBajJl C IIpuMe-
HeHueM justify_
days ®T Jjustify_
hours ¥ OOIIONIHU-
TEJILHO KOPPEKTHU-
pyet 3HaKu

Justify_
interval (
interval
-1 hour"')

'l mon

29 days 23:00:00
(29
23:00:00)

OHEeH

localtime

time

Texkyliee BpeMs Cy-
TOK; cM. [lompas-
men 9.9.4

localtimestamp

timestamp

Tekymias pata #
BpeMs (Ha MOMEHT
Hayajsa  TpaH3ak-
nuu); cM. [lomgpas-
men 9.9.4

make_date( year
int, month int,
day int)

date

OOpasyeT maty u3
noneu: year (rom),
month (mecsu) wu
day (metn)

make_date (
2013, 7, 15)

2013-07-15
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DOYyHKIIUA Tun pe3yabrara |Onmucanue IIpumep Pe3ynbTar
make_interval( |interval O6pa3yeT HHTEP-|make_interval ( 10 days
years int BaJI U3 OJIel: years|days => 10)
DEFAULT 0, (romer), months (
months int Mecsanrl), weeks (
DEFAULT 0, weeks Hepmenu), days (
int DEFAULT O, nHu), hours (4acer),
days int minutes (MUHYTHI) U
DEFAULT 0, hours secs (CeKyH[EI)
int DEFAULT O,
mins int
DEFAULT O, secs
double precision
DEFAULT 0.0)
make_time( hour|time O6pa3yeT BpeMs U3 make_time (8, 08:15:23.5
int, min int, nosne#: hour (wac),| 15, 23.5)
sec double minute (MuUHyTa) U
precision) sec (cexkyHma)
make_timestamp( |timestamp O6pa3yeT [maTy H|make_timestamp ( 2013-07-15
year int, month BpeMsa u3 IIoneu:(2013, 7, 15, 08:15:23.5
int, day 1int, year (ropm), month (| g, 15, 23.5)
hour int, min Mecs), day (meHs),
int, sec double hour (gac), minute (
precision) MUHyTa) U sec (ce-
KyHpaa)
make_|timestamp with|OOpa3yeT [maTy H|make_ 2013-07-15
timestamptz ( time zone BpeMsi C YaACOBEBIM | timestamptz ( 08:15:23.54+01
year int, month IIOSICOM M3 TMOJIeu:|2013, 7, 15,
int, day int, year (rom), month (| g, 15, 23.5)
hour int, Mecsdan), day (meHb),
min int, sec hour (gac), minute
double precision, (MunyTa) M sec (
[ timezone cekyHpa). Ecnu ma-
text]) paMeTp timezone (
4acoOBOU MOSIC) He
yKas3aH, WHCIONIb3y-
eTCs TeKyluHl dYa-
COBOM MOSIC.
now () timestamp with|Tekymass pata u
time zone BpeMs (Ha MOMEHT
Havajla TpaH3akK-
nuu); cMm. I[lompas-
men 9.9.4
statement_ timestamp with|Tekyilasas pata u
timestamp () time zone BpeMs (Ha  Mo-
MEHT Hayala Te-
Kyliero omeparo-
pa); cM. Ilompas-
men 9.9.4
timeofday () text Tekyimass pata "

BpeMsi (KakK clock_
timestamp , HO B
BHEe CTPOKH THUIIA
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DOYyHKIIUA Tun pe3yabrara |Onmucanue IIpumep Pe3ynbTar
text); cMm. [Tompas-
men 9.9.4

transaction_ timestamp with|Tekyias paTta U

timestamp () time zone BpeMs (Ha MOMEHT

Hayana  TpaH3akK-
nuu); cMm. [logpas-

memn 9.9.4
to_timestamp ( timestamp with|IIpeobpa3yeTr Bpe-|to_timestamp ( 2010-09-13
double time zone M snoxum Unix (|1284352323) 04:32:03+400
precision) YUCJI0O CEeKyHp C
1970-01-01

00:00:00+00) B
CTaHOapTHOE Bpe-
M5

B pononHeHUe K 5TUM QyHKIUAM nopmepxkuBaeTcsa SQL-omepaTop OVERLAPS:

(mauvanol, xomenl) OVERLAPS (mauvanoZ, koHeIZ)
(mauvanol, nnutensrHOCTh1l) OVERLAPS (HauvamoZ, LOAHTEIBHOCTHLZ)

Ero pe3synpraToMm OymeT true, Korga ABa IIeprofia BpeMeHu (onpenel€éHHbBIe CBOMMY I'DAaHUIIAMHU) TIepece-
KaroTcd, u false B mpoTuBHOM ciiy4dae. [ paHUIILI meproga MOXKHO 3aAaTh 1100 B BUE ITapHl 1aT, BpeMeHHu
WJIH JaT CO BpeMeHeM, Tubo Kak JaTy, BpeMs (MJiu JIaTy CO BpeMeHeM) ¢ MHTepBanoM. Korma yka3biBaeTcst
IIapa 3Ha‘-IeHI/II;'I, II€PBBIM MOZKET OBITE U Ha4allo, ¥ KOHeIll riepuofga: OVERLAPS aBTOMAaTH4YECKU CUUTAET
Ha4daJIOM IIepuoga MEHbIIIee 3Ha4YeHue. Hepnomﬂ BPEMEHHU CUUTAIOTCSA HAIIOJIOBUHY OTKPBITHIMHU, T. €.
Hauano<=BpeMd<koHel, €CIJIN TOJIbKO Hauaro U xkoHer HEe PABHBI — B 3TOM CJIy4dae IIepuon rnmpegcTtaBiideT
OﬂHHﬂWOMeHTBpeMeHH.3T003HaqaeT,HaHpHMep,qTOHBaHepHOﬂa,HMGKHHHGTOHLKOO6HHHOFpaHHHy
HEe 6y11}7T CUUTATHCA IIepeCeKalIInMUCH.

SELECT (DATE '2001-02-16', DATE '2001-12-21') OVERLAPS
(DATE '2001-10-30', DATE '2002-10-30");

Pesynbrar:true

SELECT (DATE '2001-02-16', INTERVAL '100 days') OVERLAPS
(DATE '2001-10-30', DATE '2002-10-30");

Pesynprar:false

SELECT (DATE '2001-10-29', DATE '2001-10-30') OVERLAPS
(DATE '2001-10-30', DATE '2001-10-31");

Pesynprar:false

SELECT (DATE '2001-10-30', DATE '2001-10-30') OVERLAPS
(DATE '2001-10-30', DATE '2001-10-31");

Pesynbrar:true

IIpu noGaBNeHUY K 3HA4YEHUIO TUMNA timestamp with time zone 3Ha4Y€HHd interval (MM IPU BRIYUTA-
HUM U3 HETO interval), IOJIe HEU B 9TOH [aTe YBEINUYUBAETCS (MIM yMEHbIIaeTCs) Ha YKa3aHHOe YUCII0
CYTOK, a BpeEMS CYTOK OCTaéTCs HeU3MeHHHIM. [Ipu nepecedyeHny rpaHulibl liepexofia Ha JIeTHEE BpeMs
(ecnu B 4aCOBOM II0OsiCe TEKYIIETO CeaHca IPOM3BOOUTCS 3TOT IIEPEXOM) 9TO 03HAUAET, YTO interval 'l
day' M interval '24 hours' He 00s3aTesibHO OyOyT paBHHL. HampuMep, B 4aCOBOM IIOSICE America/
Denver:

SELECT timestamp with time zone '2005-04-02 12:00:00-07' + interval 'l day';
Pesynprar: 2005-04-03 12:00:00-06

SELECT timestamp with time zone '2005-04-02 12:00:00-07' + interval '24 hours';
Pesynprar: 2005-04-03 13:00:00-06

OTa pa3HuLla OOBSICHIETCS TeM, YTO 2005-04-03 02:00 B YaCOBOM II0sICE America/Denver IPOU3OMIIET
Iepexoq Ha JIeTHee BpeMs.

O6paTuTe BHUMaHNWE Ha BO3MOXKHYIO HEOJHO3HAYHOCTD B II0JIe months B pe3ynbTraTe QYHKIUHU age, BBI-
3BAHHYIO TEM, UTO YHMCJIO MHEW B Pa3HBIX MECSIlaX HEeOOWHAKOBO. BEIUMCIISIA OCTaBIIMECs OHU MECSIIa,

232



OYHKIIUY ¥ OTIEPATOPHI

PostgreSQL paccMmaTpuBaeT Mecsl] MeHbIIeN U3 AByX AaT. HanpumMep, pe3ynbTaToM age ('2004-06-01",
'2004-04-30") OymeT 1 mon 1 day, Tak Kak B anpenie 30 mHel, a TO Ke BhIpaxkeHue ¢ matou 30 mas
BBHIIACT 1 mon 2 days, TakK KakK B Mae 31 meHb.

BrruntaHue maT ¥ JaT CO BpeMeHeM TaKXKe MOXKeT OLITh HeTPHBHUAILHOM omneparuei. OOquH TPUHITAIIH-
aJIbHO ITPOCTOM CIOCO0 BBHITTOMHUTDL TAKOE BHIYHCIIEHHE — IIpeoOpa30oBaTh KaXkKIoe 3HAUEHUEe B KOJIHUUe-
CTBO CEKYHJ, UCIOJIb3ysd EXTRACT (EPOCH FROM ...), a 3aTeM HaUTU Pa3HUIy pe3yJIbTAaTOB; IIPU STOM
OyOeT IOJIy4eHO YHUCJIO CeKyHO MeXAOy OByMs maTaMu. IIpu aToM OyAeT yY4TeHO HeOOMHAKOBOE YHCIIO
JIHefI B MecCdllaX, UI3MEHEHHUA YaCOBEIX IIOSCOB U IIEPEeXO0OEl Ha JIETHEE BPeMd. HpI/I BBEIUUTAHUU OAT UJIN
IaT CO BpeMeHeM C ITOMOIIILI0 OllepaTopa «—» BEITAETCS YHUCIIO gHeM (1o 24 yaca) ¥ 4aCOB/MUHYT/CEKYH[
MeX[y JaHHLIMU 3HAaUEeHUSIMH, C YIETOM TeX XKe GaKTopoB. PYHKIUS age BO3BpAlllaeT YUCIIO JIET, MECS-
11eB, MHEeHN U YaCOB/MUHYT/CEKYH/, BLITIONHSISA BEIYUTAHME T10 IIOJISIM, @ 3aTEM IIEPECUYUTHIBASI OTPULIATEIb-
HbBIE 3HAaYeHUs. Pa3nuyue 3TUX MOAX0O0B UIJIIOCTPUPYIOT CIeaylolIre 3anpockl. [loka3aHHBIE Pe3yIbTa-
THI OBITH ITOJTYYEHHI [IJIST 9aCOBOTO I0sica 'US/Eastern’'; MeXAy OBYMS 3aflaHHBIMHU AaTaMU ITPOU3OIIEN
epexoq Ha JIeTHEE BpeMs:

SELECT EXTRACT (EPOCH FROM timestamptz '2013-07-01 12:00:00"') -

EXTRACT (EPOCH FROM timestamptz '2013-03-01 12:00:00");
PesynpTar:10537200
SELECT (EXTRACT (EPOCH FROM timestamptz '2013-07-01 12:00:00') -

EXTRACT (EPOCH FROM timestamptz '2013-03-01 12:00:00"))

/ 60 / 60 / 24;
PesynprTar:121.958333333333
SELECT timestamptz '2013-07-01 12:00:00' - timestamptz '2013-03-01 12:00:00"';
Pesynprar:121 days 23:00:00
SELECT age (timestamptz '2013-07-01 12:00:00', timestamptz '2013-03-01 12:00:00");
Pesynprar:4 mons

9.9.1. EXTRACT, date_part

EXTRACT (field FROM source)

OYHKIUA extract MMOJy4aeT U3 3HAYEHUU OaThl/BPEMEHU II0JId, TaKue KakK I'of MJIX 4Yac. 30eCh uHcTou—
HHx — 3HaYeHHWe THUIMAa timestamp, time UM interval. (BeIlpaxkeHus Tuna date NPUBOOATCSH K THUOY
timestamp, TAK YTO JOIYCKAETCS U 3TOT THUI.) YKa3aHHOEe rmose IMPEACTAaBIIsAeT coO00M umeHTU(UKATOD,
110 KOTOPOMY M3 UCTOYHHKA BEIOMPaeTcs 3amaHHoe nojie. DyHKIUS ext ract BO3BpalllaeT 3HaYEHUS TUTIA
double precision. [JOIIyCTUMBIE TIOJIS:

century

Bexk:

SELECT EXTRACT (CENTURY FROM TIMESTAMP '2000-12-16 12:21:13"'");
Pesynprar:20
SELECT EXTRACT (CENTURY FROM TIMESTAMP '2001-02-16 20:38:40");
Pesynprar:21

ITepsriii Bek Hadancsa 0001-01-01 00:00:00, xoTs 100U B TO BPpEMS M He CUHTAJIN TaK. ITO OoIIpeaere-
HIUe PacIpPOCTPaHseTCs Ha BCe CTPAHH C TPUTOPHAHCKUM KaJjieHmapéM. Beka ¢ HomepoM 0 He OBINIO;
cuuTaeTcs, 94To 1 HacTtynui nocnie -1. Eciu Takoe IOJIOXKEeHME BeIllel BaCc He yCTpaumBaeT, HallpaB-
TIsTHTe 2XKamoOwl o agpecy: Batukan, Cobop Cesitoro Iletpa, ITame.

day

I 3HaYeHuH timestamp 3TO AeHb Mecsna (1 - 31), Ong 3HaYeHUM interval — YUCIIO OHEHU

SELECT EXTRACT (DAY FROM TIMESTAMP '2001-02-16 20:38:40");
Pesynprar:16

SELECT EXTRACT (DAY FROM INTERVAL '40 days 1 minute');
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dec

dow

doy

epo

Pesynprar:40
ade
T'on, menéunei Ha 10

SELECT EXTRACT (DECADE FROM TIMESTAMP '2001-02-16 20:38:40");
Pesynprar:200

[leHb Hegenu, CYUTAsI C BOCKpeceHbs (0) mo cyOO0OTEHI (6)
SELECT EXTRACT (DOW FROM TIMESTAMP '2001-02-16 20:38:40");
Pesynbrar:5

3aMeThTe, UYTO B extract MHHU HENEIM HyMEPYIOTCS He Tak, KakK B QYHKIUHU to_char (..., 'D').
yMepy y

IOenb roma (1 - 365/366)

SELECT EXTRACT (DOY FROM TIMESTAMP '2001-02-16 20:38:40");
Pesynbrar:47

ch

711 3HaYeHu# timestamp with time zone 9TO wucio cekyHpn ¢ 1970-01-01 00:00:00 UTC (otpuna-
TeJIbHOE [IJIg TPefIIeCTBYIOero BpeMeH!); A1 3HaUeHUM date U t imestamp — HOMHHAJIbHOE YUCIIO
cexyHn ¢ 1970-01-01 00:00:00 6e3 yué€Ta 94acOBOIO I10sica, IIEPEXOI0OB Ha JIeTHee BpeMs U T. I.; OIS
3HAUYEHUH interval — 00lllee KOIUYECTBO CEKYH[ B MHTEpPBase

SELECT EXTRACT (EPOCH FROM TIMESTAMP WITH TIME ZONE '2001-02-16 20:38:40.12-08");
Pesynprar:982384720.12

SELECT EXTRACT (EPOCH FROM TIMESTAMP '2001-02-16 20:38:40.12");
Pesynprar:982355920.12

SELECT EXTRACT (EPOCH FROM INTERVAL '5 days 3 hours');
PesynpTar:442800

ITpeOGpa30BaTb BpeMs IJII0XU Ha3a[, B 3HaUeHHe timestamp with time =zone, C IIOMOIIbLIO
to_timestamp MOXKHO TakK:

SELECT to_timestamp (982384720.12);
Pesynprar:2001-02-17 04:38:40.12+00

HmMmetiTe B BUAY, UTO MPUMEHSIS to_timestamp K BpEMEHU 3II0XM, U3BJIEYEHHOMY U3 3HAUYEHUS date
UJIN timestamp, MOXKHO IIOJIyYUTh He BIIOJIHE OXKMIOAaeMbIi Pe3yabTaT: 3Ta GYHKIUSI IoApa3yMeBaeT,
YTO M3HaYaJIbHOE 3HaueHue 3a0aHo B 4acoBoM Iosice UTC, HO 9TO MoxKeT OBITh He TaK.

hour

iso

Yac (0 - 23)

SELECT EXTRACT (HOUR FROM TIMESTAMP '2001-02-16 20:38:40");
Pesynprar:20

dow

IeHb HEeOenu, CYUTas C IMOHeeIbHUKA (1) 40 BOCKpeceHbs (7)

SELECT EXTRACT (ISODOW FROM TIMESTAMP '2001-02-18 20:38:40");
Pesynbrar:’]
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PesynbpTaT oTim4aeTcs OT dow TOJIBKO [OJI1 BOCKpeceHbs. Takasa HyMepauusa coorseTcTByeT ISO 8601.
isoyear
I'op o HemenpHOMY KajieHmapio ISO 8601, B KOTOPEIM IToNTafgaeT AaTa (HeIpuMeHUMO K UHTepBalaM)

SELECT EXTRACT (ISOYEAR FROM DATE '2006-01-01");
Pesynprar:2005
SELECT EXTRACT (ISOYEAR FROM DATE '2006-01-02");
Pesynprar:2006

Top 1o HemenbHOMY KajeHaapio ISO HauMHAETCs C IOHEeOeIbHUKA He[elll, B KOTOPOH OKa3bIBaeTCsI
4 ssHBaps, TaK YTO B HayaJsie SSHBAPS WK B KOHIlE meKabps rox mo ISO MoKeT OTIHYaTLCS OT rofa o
TPUTOPUAHCKOMY KalleHmap:o. [TogpoOHee 06 9TOM pacCKa3bIBAeTCS B OMMMCAHWU TIOJIS week.

9Ttoro nost He 68110 B PostgreSQL mo Bepcum 8.3.
julian

FOauaHckaa dama, cOOTBETCTBYIONAs faTe UK faTe/BpeMeHu ([J11 UHTepBajla He onpefesieHa). 3Ha-
yeHne OymeT APOOHBIM, €CJIHM 3aJlaHHOE BPeMs OTIIMYaeTCs OT Haudajla CyTOK II0 MECTHOMY BPeMEHH.
3a momoJTHUTENbHOU mHOopManuen oopaTutech K Pasmeny B.7.

SELECT EXTRACT (JULIAN FROM DATE '2006-01-01"');
Pesynprar:2453737

SELECT EXTRACT (JULIAN FROM TIMESTAMP '2006-01-01 12:00");
PesynprTar:2453737.5

microseconds

3HaueHHe CEeKyH[ C OpoOHO¥ YacThio, yMHOKeHHOoe Ha 1 000 000; 3amMeThbTe, UTO OHO BKJIIOYAET U
nenble CeKyHIB

SELECT EXTRACT (MICROSECONDS FROM TIME '17:12:28.5");
Pesynprrar:28500000

millennium

TrICSIUETIEeTHE

SELECT EXTRACT (MILLENNIUM FROM TIMESTAMP '2001-02-16 20:38:40");
Pesynprar:3

I'ogrl 20 BeKa OTHOCSATCS KO BTOPOMY THICSIYeNieTHI0. TpeThe ThcadesieTue Hadasnochk 1 saBapsa 2001 r.

milliseconds

3HadYeHUe CEKYH] C APOoOHOM YacThio, yMHOKeHHOe Ha 1 000; 3aMeThTe, YTO OHO BK/IIOYAET U IIeJIhe
CEeKyH[HL.

SELECT EXTRACT (MILLISECONDS FROM TIME '17:12:28.5");
Pesynprar:28500

minute

MunyTs (0 - 59)

SELECT EXTRACT (MINUTE FROM TIMESTAMP '2001-02-16 20:38:40");
Pesynbrar:38

month

II71 3HaYeHUM t imestamp 3TO HOMep Mecsna Broay (1 - 12), a onsg interval — OCTaTOK OT eJI€HUS
yucia MecsiieB Ha 12 (B untepBane 0 - 11)
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SELECT EXTRACT (MONTH FROM TIMESTAMP '2001-02-16 20:38:40");
PesynbTar:2

SELECT EXTRACT (MONTH FROM INTERVAL '2 years 3 months');
Pesynprar:3

SELECT EXTRACT (MONTH FROM INTERVAL '2 years 13 months');
Pesynprar:l

quarter

KeapTan roga (1 - 4), K KOTOPOMY OTHOCHUTCS JaTa

SELECT EXTRACT (QUARTER FROM TIMESTAMP '2001-02-16 20:38:40");
Pesynprar:l

second

CexkyH[BI, BKIOYas OpoOHy0 JacTh (0 - 591)

SELECT EXTRACT (SECOND FROM TIMESTAMP '2001-02-16 20:38:40");
Pesynprar:40

SELECT EXTRACT (SECOND FROM TIME '17:12:28.5"');
PesynpTar:28.5

timezone

CwMmernieHue yacoBoro nosica ot UTC, npepncTaBiieHHOE B CeKyHOaX. [1onoxKuTenbHbIe 3HaYEHUS COOT-
BETCTBYIOT 4aCOBBIM IT0sicaM K BocTOKy oT UTC, a oTpullaTenbHble — K 3amafy. (CTporo roBops, B
PostgreSQL ucnomnw3yetcss He UTC, TakK KaK CEKYHObl KOOPAMHALIUY HE YUYUTHIBAIOTCSI.)

timezone_hour

ITome 9acoB B cCMeILIeHNN 9aCOBOT0 mosica

timezone_minute

ITosie MUHYT B CMeIlleHUH 4aCOBOI'0 I10sICa

week

Homep Hepmenu B rogy no HepgenbHOMy KaneHpgapio ISO 8601. Mo onpenenenuto, Hemenu 1SO 8601
HaAYMHAIOTCS C ITOHeelbHUKA, a IIepBast HeJlens rofga BKITloyaeT 4 sHBaps 9TOTo roma. [IpyruMu cio-
BaMH, IEPBBIM YeTBEPT I'ofla BCerga OKa3kiBaeTcs B 1 Hemerne 3TOTO roga.

B cucteme nymepanuu Henenb [SO nepBhie yucia SsHBaps MOTYT OTHOCUTBLCS K 52-0i unu 53-ei Hene-
Jie IpedbIAyIIero roga, a MocjaegHue dyncia gekabpss — K IIepBOU Hepele ciaepyouero roga. Hanpu-
Mep, 2005-01-01 oTHOCHUTCSA K D3-eii Hemerne 2004 1., a 2006-01-01 — K b2-eui Hemerne 2005 r., Torga
Kak 2012-12-31 BKIIOYaeTcqa B nepByio Hepmento 2013 r. [ToaToMy [A1s IMONMy4YeHUS COTIaCOBAaHHEBIX
pe3ynbTaToOB PEKOMEHAYEeTCS UCIIOIb30BaTh II0JIe isoyear B IIape C week.

SELECT EXTRACT (WEEK FROM TIMESTAMP '2001-02-16 20:38:40"');
Pesynabrar:’

year

ITone roma. Yutute, 4To roga 0 He OBLIO, M 3TO CIIeAyeT UMETh B BUAY, BLIYMTASA U3 TOOOB HAIlIeH 9PHI
TOIOBI OO HAIeH 3PHI.

SELECT EXTRACT (YEAR FROM TIMESTAMP '2001-02-16 20:38:40");

160, €CJIx OIlepallMOHHas CuCTeMa IoANepXKuBaeT CEKYHIbl KOOpOUHAIUU
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Pesynprar:2001

IIpumMeuyaHnue

C aprymeHTOM +/-6€CKOHEYHOCTD extract Bo3BpallaeT +/-66CKOHEYHOCTH [JIsI MOHOTOHHO YBEIH-
YUBAIOIINXCA NToNeu (epoch, julian, year, isoyear, decade, century U millennium). [Ins Opyrux
rmosiedt Bo3Bpaitaercss NULL. [To Bepcuu 9.6 PostgreSQL Bo3Bpailian HOMb [JIs1 BCEX ClTy4daeB ¢ 6ec-
KOHEYHBIMU apryMeHTaMMu.

OYHKIIUS extract BOCHOBHOM IpefHa3HadYeHa [JIs BEIYUCIUTENbHBIX 1efiel. OyHKIIUU popMaTUPOBaAHUS
OaThl/BpEMEHHU OIlHMcCaHHB B Pasgene 9.8.

OyHKIUA date_part 3MYyJIUPyeT TPamULMOHHEBIN O Ingres sKBUBaJIeHT cTaHmapTHOM SQL-byHKIMU
extract:

date_part ('nmone', HCTOYHHK)

3aMeThTe, YTO 34ECh IIapaMeTp nore MAONXKEH OBITh CTPOKOBLIM 3HAa4YeHUEM, a He uMeHeM. OyHKIUSA
date_part BOCOPUHHUMAET Te XK€ IOJIfA, YTO U extract.

SELECT date_part('day', TIMESTAMP '2001-02-16 20:38:40");
Pesynprar:16

SELECT date_part ('hour', INTERVAL '4 hours 3 minutes');
Pesynbrar:4

9.9.2. date_trunc

OyHKIMS date_trunc paboTaeT HOOOOGHO trunc OJIS YHUCEIT.

date_trunc ('mone', BHaueHHe)

30ech smavenne — 39TO BhIpaXkKeHME THUIIA timestamp UM interval. (3HAaYEHUS THUIIOB date U time aB-
TOMaTUYECKHN NPUBOOSATCS K TUIIAM timestamp M interval, COOTBETCTBeHHO.) [lapameTp more ompepme-
JIsIeT, OO0 KaKOM TOYHOCTH o0pe3aTh NepeJaHHOe 3HadeHue. Bo3BpalmaeMoe 3HavYeHUe OyoeT UMETh THUII
timestamp MJIM interval ¥ BCe ero 3HAYEHUSI, MEHee 3HaUYMMbIe, YeM 3ajiaHHoe 10Jie, OyIyT paBHHI HYJTIO
(unmu eguHUIIE, €CIU 3TO HOMEP OHS UJIM Mecsiia).

HapaMeTp rmoje MOXKET IIPUHUMATH CIIEeOYIOIIe 3HAaYEeHUAd:

microseconds
milliseconds
second
minute

hour

day

week

month
quarter

year

decade
century
millennium

[Tpumepsr:

SELECT date_trunc('hour', TIMESTAMP '2001-02-16 20:38:40");
Pezynprar: 2001-02-16 20:00:00
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SELECT date_trunc('year', TIMESTAMP '2001-02-16 20:38:40");
Pesynprar: 2001-01-01 00:00:00

9.9.3. AT TIME ZONE

VYkaszaHue AT TIME ZONE IIO3BOJISIET IIEPEBOOUTH OaTy/BpeMs 6e3 uacogo20 nosica B HaTy/BpeMs C udco-
8blM NOsicoM U 00paTHO, a TaK¥Ke IIepPeCcYUTHIBaTh 3HAYEHUST 8peMeHU IS Pa3JIMYHBIX YaCOBBIX OSICOB.
Bce pa3sHOBUOHOCTH 3TOTO YKa3aHUs IPOUILIIOCTPUPOBaHE B Tabuie 9.31.

Taoaumna 9.31. PAa3HOBHIHOCTH AT TIME ZONE

BripaxkeHnue Tun pe3yiabraTta Onucanue

timestamp without time zone|timestamp with time zone BocnpruHumMaeT 3agjaHHOE BpeMs

AT TIME ZONE uyacoBOH_mnogc 6e3 VKa3daHuA 4Yacoseoz2o nosAca
KadK BpeMs B YKa3aHHOM 9aCOBOM
IIosice

timestamp with time zone AT|timestamp without time zone |IlepeBoguT p[aHHOE 3HA4YEHUE
TIME ZONE yacoBoOH mogc timestamp ¢ uacosvim nosicom