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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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OOBEKTHO-PENIAMOHHAS CUCTEMA yIIpaBieHus 0a3aMu HaHHBIX, UMeHyeMmas cerogusi PostgreSQL, mpo-
usoiina ot nakera POSTGRES, nanucanuoro B bepknu, Kanudopuuiickom yHuBepcuteTe. Ilocne mecsi-
TuneTul paspabotku PostgreSQL ctan camoit pa3BuTtoi CYB]] ¢ OTKPBITHIM HCXOOHBIM KOIOM.

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, onucaHHOTO B ston92.

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-
mepuo Ha 30-50% 6vicTpee POSTGRES Bepcuu 4.2 (mmo Tectam Wisconsin Benchmark). ITomumo mcopas-
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.

¢ C HMCXOOHBIM KOOM CTAaIM PACIPOCTPAHSATLCSA KpaTKUe ONMHCAaHUS BO3MOXKXHOCTEH CTaHOapTHOIO
SQL, a Takxke camoro Postgres95.

e Ins coopku ucnomb3oBaicss GNU make (BMecto BSD make). KpoMe TOro, cTamso BO3MOXKHO CKOM-
nunupoBaTh Postgres95 ¢ HemomuduimposarnHoi Bepcueit GCC (OBII0 MCIIPaBIeHO BEIpaBHUBAHUE
IAHHEBIX).

2.3. PostgreSQL

B 1996 r. cTano noHATHO, 4TO UM «Postgres95» He BHIIEPKUT UCIIHITAHNE BpeMeHeM. MbI BHIOpasiu HO-
Boe uMs, PostgreSQL, oTpaxatomiee cBs3b Mexnay opuruHanbHeIM POSTGRES u 6oee mo3gHUME Bep-
cusiMu ¢ nopaepxkkoi SQL. B To XKe BpeMsi, Mbl IPOAOJIZKUIN HyMepaluio Bepcuil ¢ 6.0, BEpHYBIINUCH K
mocnemoBaTelbHOCTH, HadaTol B mpoekTe bepknu POSTGRES.

Postgres no-nipexxHeMy cumuTaeTcsa opUIINaIbHEIM UMEeHEM IIPOeKTa He TOJIBKO 110 TPagUuIluY, HO U IIOTO-
My, 4To Postgres npousHocuts npoire, yeM PostgreSQL.

B mpouecce paspaboTku Postgres95 ocHOBHBIMH 3ajadaMM OBIJIM ITOMCK UM MOHMMAHHUE CYIIECTBYIOIINX
npobiieM B cepBepHOM Kome. C mepexonoM K PostgreSQL akIleHTH CMECTHUIIMCh K peanu3allid HOBBIX
byHKIIME 1 BO3MOXKHOCTEM, XOTsI paboTa IPOA0JIZKAaeTCss BO BCeX HalpaBJIEHUIX.

ITompoGHee y3HATh 0 TOM, YTO mpoucxoaumo ¢ PostgreSQL ¢ Tex mop, MoxkHO B [Ipunoxenuu E.

3. CornaweHusn

CrenymoIye CoTNalleHusT UCIOMb3YIOTCS B ONMMCAHUSIX KOMaH/: KBajipaTHIe CKOOKM ([ ¥ ]) obo3Haya-
10T HeoOs3aTenbHEIe YacTu. PUTypHEIe CKOOKM ({ ¥ }) M BepTUKaIbHaA depTa (|) o603HAYaIOT BHIOOP
OMHOTO M3 MPeIoKeHHLIX BapuaHTOB. MHOTOTOYME (. . .) O3HAYAeT, YTO MPeAbIAyIIui 3JIeMEeHT MOXKHO
TIOBTOPUTE.

HWuorpma mns sscHocTu KoMaHObl SQL mpeBapsioTCs IIpUTIallieHueM =>, a KOMaHIbl 000JI0YKH — HpPUTria-
IIIeHUEM S.

ITom adMuHUCMpPamopom 3mech OOBIYHO ITOHUMAETCS YEJIOBEK, OTBETCTBEHHHEIN 3a YCTAHOBKY M 3aIlyCK
cepBepa, TOrAa Kak Nno/b308amesib — KTO YTOOHO, KTO UCIONb3yeT UK JKeJlaeT UCIIOJIb30BaTh JII060H
KOMIIOHEHT cucTeMhl PostgreSQL. DTy ponu He ciefyeT BOCIIPUHUMATH CJIMIIIKOM y3KO0, TaK KaK B 9TOM
KHHUTEe HeT ONpenenéHHbIX JHOMYlIIeHnH OTHOCUTEIIHHO IIPOLIeqyP CUCTEMHOTO afMUHUCTPUPOBAHUSI.

4. NMonesHble pecypchbl

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

Wiki
Buku-pazden cauita PostgreSQL comepxkut FAQ (COMCOK HONyJIAPHEIX BOIPOCOB), TODO (CHIuCOK
MPENCTOSAIUX Ie/) U TOAPOoOHYI0 MHDOPMAIIUIO IT0 MHOTUM TeMaM.

OCHOBHOU cauT
Catim PostgreSQL comepXuT mogpoOHOe OMMCaHue KazXKIOor0 BHITYCKAa U APYTYI0 HHGOPMAIIUIO, KO-
TOpasi MOMOXeT B paboTe unu urpe ¢ PostgreSQL.

CucKu pacChlUIKHT

CHI/ICKI/I PaCCHIJIKH — IIogxoasdIiee MmeCcTo OJjid TOro, LIT061>I HOJ'[y‘-II/ITB OTBETHI Ha BOIIPOCHI, ITIOOEJIUThECA
CBOUM OIIBITOM C APYTHMH I10JIb30BATEJIIMU U CBSI3aThCS C pa3paboTumkamu. [logpobHee y3HATH O
HUX MOXKHO Ha caute PostgreSQL.

Br1 camnu!

PostgreSQL — mpoekT open-source. A 3HAYHUT, MOOAePKKa ero 3aBUCUT OT COOOIIeCTBa II0JIb30BaTe-
neu. HauuHas ucmonb3oBaTh PostgreSQL, BEI OymeTe mojaraThbCsi 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 cnyyae kpuTtuyeckux omuboK coobIIeHre Ha CTOPOHE KJIMEHTA MOXKET HEe COIePKaTh 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 crapee, ueM 15.14, MBI IOYTH HaBepHSIKaA ITOCOBETYEM BaM OOHOBUTHCS. B Kaxk-
IIOM HOBOM BHIITYCKE OY€Hb MHOTO YJIYUIIIEHUH U UCHpPaBJIeHNUH OomMuOO0K, TaK 4TO OommbKa, KOTOPYIO
BBl BCTPETUJIN B CTapoii Bepcuu PostgreSQL, ckopee Bcero yKe ucnpaBieHa. Mbl MoxkeM obecrie-
YUTh TOJIPKO OTPAaHMYEHHYIO IIOOOEPKKY OJIS TeX, KTO UCIOJNb3yeT cTapele Bepcuu PostgreSQL; ec-
JIX BaM 3TOr0 HEJOCTAaTOYHO, IIOAyMauTe O 3aKII04YeHUN JOr0BOpa KOMMEDPYECKOU ITOAAEPKKY.

* 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, o6paTtuTech K ['maBe 17 3a MHCTPYKIIUSMU 10
YCTaHOBKE, a 3aKOHYMB YCTAaHOBKY, BEPHUTECH K 3TOMY BBefeHM0. O0s13aTeTbHO IIPOYNUTANTE U BHITIOJ-
HUTE yKa3aHUS 10 YCTAHOBKE COOTBETCTBYIOIINX IEPEMEHHBIX OKPYKEHU .

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: omubka: He yIOaloCh MOOKIOYUTLCH K CepBepy uepes cokeT "/tmp/.s.PGSQL.5432":
No such file or directory

OH OeHCTBUTENbHO pafoTaeT IOKalbHO KU NPHHUMAET

COenHHEHHd uYepes DTOT COKeT?

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: omubka: He yIANOCh MNONKIOUUTLCH K CepBepy uepes coker"/
tmp/.s.PGSQL.5432":BAXHO: pounb "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 sIBJIsieTeCh aIMUHUCTPATOPOM, IpouuTauTe ['nasy 22,
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: ommbka: cos3pmaTh 6as3y OaHHBIX He yIOaloCh:
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
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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 (15.14)

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 15.14 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 KOMaHJ, KOTOPEIE He ABnATca SQL-onepaTtopamu. OHuU
HAYMHAIOTCS C 0OpaTHOM KOCOM 4epTHl, «\». Hampumep, BBl MOKETE 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 MPUTIAIIEHUH KOMaHOHOM CTPOKY psql.) 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:

$ 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, HCIIOTB3yeMEIE B 9TOM pasfiesie, cogepkaTrcs B ¢aiine basics.sql.

2.2. OCHOBHbI@ NMOHATUA

PostgreSQL — aT0 pesasuyuoHHas cucmema ynpasaeHus 6asamu darvHbuix (PCYB]). 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 00bEKTHO-OPUEHTUPOBAHHEIE
0a3bl TaHHEIX.

Jlto6ast Tabulla mpeacTaBiisgieT co00M UMEeHOBAaHHLIN Hab0p cmpok. Bce cTpoky TabJIMIIEI MMEIOT OOUHA-
KOBHI HAa0Op MMEHOBAHHHBIX CMO101,08, IPU 3TOM KaXXKAOMY CTOIOIY Ha3HAYaAeTCs ONPENeSIEHHBIN TUII
OaHHBIX. XOTS MOPSIIOK CTOJIOIIOB BO BCEX CTPOKaxX GUKCUPOBAH, BaXKHO ITOMHUTD, 4TO SQL He rapaHTHu-
pyeT Kakoi-nubo IopPsSmoK CTPOK B Tabswulle (XOTS UX MOXKHO SIBHO OTCOPTUPOBATH ITPU BEIBOIE).

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

2.3. Co3paHuve Tabnuubl

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

CREATE TABLE weather (

city varchar (80),

temp_lo int, —— MHHHMalbHAad TeMIepaTypa IHI
temp_hi int, —— MakcuMalbHag TeMIepaTypa IHYI
prcp real, —— YPOBEHBb OCankxoB

date date
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)i

Becb 3TOT TEKCT MO2KHO BBECTH B psgl BMeCTe C CHMBOJIaMH IIepeBOJa CTPOK. psgl IMMOHUMAET, YTO KO-
MaHOa IIPpOoOoJIZKaeTCda 0O TOYKHU C 3arsaTou.

B komanmax SQL M0oxkHO CBOOOMHO UCIIOJIL30BaTh IPOOEIbHBIE CUMBOJIHI (TpoGensl, TaOYISAIIUM U IIepe-
BOABI CTPOK). DTO 3HAYUT, YTO BhI MOXKETE BBECTU KOMAHY, BLIPOBHSB €€ MO-IPYTOMY UIU JaXKe YMECTUB
B OOHOU CcTpoKe. [IBa MuHyca («——») 0003HaYal0T HayaJjio KOMMeHTapusd. Bcé, 4To UOET 3a HUMHU 10 KOHIIa
CTpoku, urHopupyetrcsa. SQL He 4UyBCTBUTEJIEH K PETUCTPY B KIIOUEBHIX CJIOBAX U UAeHTUDUKATOPAX, 3a
UCK/II0YEeHNEM UIeHTU(PHUKATOPOB, B3ATHIX B KaBLIYKY (B TaHHOM CJIy4ae 3TO HEe Tak).

varchar (80) oIpenessaeT TUN JaHHBIX, OOIIyCKaIOIIU XpaHeHU e ITPON3BOIbHBIX CUMBOJIbHBEIX CTPOK [JIN-
HOM 00 80 CUMBOJIOB. int — OOBIYHLIHN ITEJIOYNCIEHHEIM THII. real — THII IJIS XPaHEHUS YHUCEJI C IIJIaBalio-
el TOYKOM OOMHAPHOM TOYHOCTH. date — TuIl gaThl. ([Ja, cTonbelr Tuila date TaKXKe Ha3bIBAETCH date.
910 MOXKeT OBITh YIOOHO MM BBOOUTH B 3a0/TyKIeHNE — KaK ITIOCMOTPETh.)

PostgreSQL nogmepxkuBaeT cTaHgapTHEIE TUIE SQL: int, smallint, real, double precision, char (N),
varchar (N), date, time, timestamp ¥ interval, a TaKXKe APyrue YHUBEPCalIbHEIEe TUIIEI M O0raThHI Habop
TreOMEeTPUYECKHUX TUIIOB. KpOMe TOTrO, POStgreSQL MOZKHO PaCIIUPATE, CO30aBas Ha60p COOCTBEHHEIX TU-
ITIOB OJAHHLBIX. Kak CcJjlegCTBUe, UMEeHa TUIIOB He ABJIAI0TCA KJIIOYEeBbIMU CJIIOBAMU B /:[aHHOI‘;I 3allucCu, Kpome
Tex cJIydaeB, Korja 9To TpebyeTcs [s peasu3aliuy 0COOLIX KOHCTPYKIui cTanmapTa SQL.

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

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

)i

3mech point — IpUMeEp CIEeIHOUUECKOT0 THUMA TaHHBIX PostgreSQL.

Hakowner, cregyet cka3aTh, YTO ecid BaM 0OJIbIlle He HyKHa KaKas-Tu0o Tabuila, Wix BE XOTUTE IIepe-
C031aTh €€ IO-IPYroMy, BEL MOXKETEe yIaIUTh €€, UCIOIb3Ys CIeOYIONyI0 KOMaH/Iy:

DROP TABLE wmMg_ TabmHIbI;

2.4. llobaBneHue CTPOK B Tadbnuuy

st moGaBiIeHUs CTPOK B TaGJIUILY MCIIOIB3YETCS OllepaTop INSERT:
INSERT INTO weather VALUES ('San Francisco', 46, 50, 0.25, '1994-11-27");

3aMeThTe, 4YTO JJISI BCeX THUIIOB JaHHBIX IIPUMEHAITCA OOBOJIBHO O4YEBHUOHEIE (I)OpMaTBI. KoncTaHTH, 3a
HUCKITIOYEeHHEM IIPOCTEIX YHCJIOBEIX 3HAYEeHNIM, OOBIYHO 3aKJ/II0YAl0TCS B aHOCTpO(I)LI ('), kKaK B MaHHOM
IIpuMepe. Tum date Ha caMOM JieJie O4YEeHb ruboK 1 IIDUHUMAET Pa3HbIE (1)OpMaTI:I, HO B JaHHOM BBEOEHHNHN
MEI 6yneM IIPUOEPXKHUBATLECA IIPOCTOTO U OOHO3HAYHOTO.

Tum point TpebyeT BBOMA Imaphl KOOPAWHAT, HaIpUMep TaKuM 00pa3oM:

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

IToka3aHHBIN 3MeCh CHHTAKCHUC TPeOyeT, YTOOBI BbI 3alIOMHUJIIN IIOPSOOK CTOJIOIOB. MOXKHO TaKXKe IIPHU-
MEHUTD allbTEPHATUBHYIO 3aIIUCh, IIEPEYUCIIUB CTOIOIEI IBHO:

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

BBl MOZKEeTe IepevruCIuTh CTONOIE B IPYIrOM HOPSAKE, €CJIN XKejlaeTe ONyCTUTh HEKOTOPhle U3 HUX, Ha-
IIpUMEP, eCIX YPOBEHB 0CaAgKoB (CTO6Gel prcp) HEM3BECTEH:

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

MHorue pa3paboTYUKU IPENIIOYNTAIOT SIBHO IIEPEeYMCIsIThL CTOIOLBI, a He II0JIaraThCsa Ha UX MOPSOOK B
Tabnuie.
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IMoxanyiicTa, BBeOUTE BCe MOKA3aHHLIE BhIIIe KOMAHObI, YTOGH Y Bac ObUIM JAHHLIE, C KOTOPEIMH MOXKHO
OymeT pabGoTaTh HabIe.

BEI TakkKe MOXKeTe 3arpy3uThb 0O0JIbINION 00BEM JaHHBLIX U3 OOBIYHBIX TEKCTOBHIX (paiijioB, MPUMEHUB KO-
MaHOy COPY. O6nIYHO 3TO OymeT OBICTPEE, TaK KaK KOMaHOa COPY OINTHMU3MPOBaHAa /sl TAKOTO IpUMe-
HEeHWUsI, XOTs U MeHee TubKa, ueM INSERT. Hampumep, eé MOXKHO HCIIOIb30BaTh TakK:

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

37ech MOOpa3yMeBaeTCs, YTO HAHHEIM (aiil JOCTyIeH Ha KOMIOLIOTEpe, Iae paboTaeT CepBEepPHEIH IPO-
1lecc, a He Ha KJIMEHTe, TaK KaK yKa3aHHBIH (aiin OymeT mpodyuTaH HETIOCPEeNCTBEHHO Ha cepBepe. JlaH-
HEIe, moOaBlIeHHEBIE BhIIIe B TaOmuily weather, MoxkHO Takxke moOaBuTh U3 (¢aiia, comepKalero Ciemy-
o1iee (3Ha4YeHUS pas3fesIeHbl CUMBOJIOM TabOyIsITuNT):

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

ITogpoGHee 06 3TOM BB MOXKETe Y3HaTh B onucaHuu KoMaHoel COPY.

2.5. BbinosiHeHMe 3anpoca

YToOBI HOTYYUTh HaHHBIE U3 TAOIUITLEI, HYXKHO BBIIOJHUTE 3anpoc. [ 3Toro mpemgHa3HadeH SQL-ome-
paTtop SELECT. OH COCTOUT M3 HECKOJILKUX YacTel: BLIOOPKHU (B KOTOPOI MEePEeYUCIITIOTCS CTOJIOITLI, KO-
TOPBIE [OJIZKHEI OBITh IIOJIyYEHHBI), CIIMCKa TaOmuIl (B HEM IEePEeYUCIITIOTCS TaOIUITbl, U3 KOTOPHIX OymyT
MIOJTy4YeHbl JaHHbIE) ¥ He00s3aTeJIbHOTO YCIIOBUS (OIIpPemessionmero orpanudenns). Haopumep, 4ToOH
IIOJIYy4YUTHh BC€ CTPOKHU THGJ’[I/I]_[BI weather, BBeOuUTe:

SELECT * FROM weather;
3mech * — 9TO KpaTKoe 0003HAYEHUEe «BCEX CTOJIOIIOB>. ! Takum 00pas3oM, 3TO PAaBHOCUILHO 3aIUCH:
SELECT city, temp_lo, temp_hi, prcp, date FROM weather;

B pe3ynbTaTe HOJIXKHO MOTYyYUTHCS:

city | temp_lo | temp_hi | prcp | date
——————————————— et
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 cmucke BbIGOpKI/I BBl MO2KE€Te IIHCaTb He TOJIBKO CCHIJIKH Ha CTOJ'IGI_IBI, HO M BBIPAXKEHMHA. HaanMep,
BBI MO2KeT€e HalluCaThb:

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

U nmonmy4uuts B pe3ynbTarte:

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

OOpaTuTe BHUMaHUE, KaK IIPEeIoKeHNe AS IT03BOJISIET IepernMeH0BaTh BRIXOOHOM cTonbelr. (CaMo CJI0BO
AS MOKHO OTIyCKaThb.)

3ammpoc MOXKHO OOIIOIHUTL «YCJIOBHEM», HOOABUB IIPedioKeHne WHERE, OrpaHUYMBAIOIlee MHOXKECTBO
BO3BpalllaeMEIX CTPOK. B mpemnoxkeHnu WHERE YKa3bIBA€TCS JIOTUYECKOE BhIpaxkKeHue (IpoBepKa UCTHH-
HOCTH), KOTOPOE CIYyKUT (GUITBTPOM CTPOK: B Pe3yJIbTaTe OKa3bIBAIOTCS TOJIBKO T€ CTPOKH, [JISI KOTOPBIX

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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9TO BHIpazKeHUEe UCTUHHO. B 3TOM BHIpazKEHWH MOTYT IIPHUCYTCTBOBATh OOLIYHEIE JIOTMUYECKHE OllepaTo-
p®I (AND, OR u NOT). Hampumep, cremyommi 3alrpoc noKaxeT, Kakas rmoroga 6siia B Can-OpaHIIUCKO B
OOXKIUBBIE THU:

SELECT * FROM weather

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

Brl MoxKeTe IIOJIYYUTE PE3YJIbTATEI 3aIlIPpOCa B OHpeJIeJ'IéHHOM IIOpdAOKe:

SELECT * FROM weather
ORDER BY city;

city | temp_lo | temp_hi | prcp | date
——————————————— +--—r =
Hayward 37 54 1994-11-29

\ \ \
San Francisco | 43 | 57 | 0 | 1994-11-29
San Francisco | 46 | 50 | 0.25 | 1994-11-27

B satom IIpuMepe MmopsaAgokK COPTUPOBKHU onpe,uenéH He IIOJIHOCTEBIO, IIO3TOMY BEI MO2ZXKeETe ITOJIYYUTh CTPO-
KH CaH-(DpaHLII/ICKO B J1I000M IIOpAIOKe. Ho BmI Bcerpa IIOJIY9YUTEe PEe3yJIbTarT, IIOKa3aHHBIN BEHIIIE, €CITHU
HalIHUIIIeTe:

SELECT * FROM weather
ORDER BY city, temp_lo;

Ecnu TpebyeTcsi, BB MoKeTe yOpaTh OyOIupyIommecss CTPOKY M3 pe3yIbTaTa 3ampoca:

SELECT DISTINCT city
FROM weather;

Hayward
San Francisco
(2 rows)

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

SELECT DISTINCT city
FROM weather
ORDER BY city;

2.6. CoeauHeHun Tabnuuy

ITo aTOTO BCE HAIIM 3aTPOCHl 0OpaIaIruCh TOIBKO K OqHOM Tabnuie. OgHaKO 3ampoCkl MOTYT TakKXkKe 00-
palaThkcs cpa3y K HECKONMbBKUM TabmuilaM uiau oOpallaThbCs K TOM Ke Tabuile Tak, YTO OJHOBPEMEH-
HO OynoyT oOpabaThIBaThCS pa3Hbie HAOOPHI €€ CTPOK. 3ampochl, oOpalamiimecs K pa3HbIM TabIuiaM
(1M HECKONIBKUM 2K3eMIIsipaM OOHOM Tabiuilel), Ha3kiBaloTcst coeduHeHusamu (JOIN). Takue 3amrpoch
cofepzKaT BeIpaXkeHHe, YKa3biBalollee, KakKue CTPOKK OOHOI TaG HIlEl HYKHO 00BeIUHUTE CO CTPOKAMHU
opyroii Tabnuiel. Hampumep, 4ToOB BEPHYTH BCe IIOTOOHBIE COOBITHS BMECTE C KOOPOUHATAMHU COOTBET-
CTBYIOIINX I'OPOMOB, 6a3a JaHHHIX JOIKHA CPaBHUTH CTONIOEI] city KaXkIoH CTPOKU TabJIUIEl weather CO
CTon6L50M name BCEX CTPOK TaOJIUIILI cities ¥ BEIOPAThH Iaphl CTPOK, AJIST KOTOPBIX 3T 3HAYEHUS COBIIA-
OamT. © DTO MOXKHO CEeNaTh C IIOMOIIBI0 CIeAYIOIIEeTo 3ampoca:

’B HekoTopeix CYB]I, BKmo4as crtapble Bepcuu PostgreSQL, peanusanus NpeaioKeHusi DISTINCT aBTOMaTU4EeCKH YIOPSIAOYUBaeT CTPOKH, TaK YTO ORDER BY mo6aB-
n1aTh He o6s13aTenpHO. Ho ctanmapt SQL aToro He TpebyeT u TeKylnas Bepcusi PostgreSQL He rapaHTHPYeT ONpefeEHHOro NopsAKa CTPOK Iocjie DISTINCT.
3TO He COBCeM TOYHAs Mofientb. OOBIYHO COENMHEHUS BEIIOHAIOTCS 3G deKTUBHee (CPaBHUBAIOTCS HE BCE BO3MOXKHBIE ITapH! CTPOK), HO 9TO CKPBITO OT IT0JIb30BATEIS.
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SELECT * FROM weather JOIN cities ON city = name;

city |[temp_lo|temp_hi| prcp| date | name | location
—————————————— e s 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 BHUMAHMWE Ha OBE 0COOEHHOCTH IIOJIYYE€HHEBIX TaHHBIX:

* B pesynbTaTe HeT cTpoku ¢ ropopoM Xewyopn (Hayward). Tak momydusioch IOTOMY, 4TO B Tabiuile
cities HET CTPOKU [ JAHHOT'O TOPOIa, a IIPU COeOUHEHUU BCe CTPOKU TaOJIULE weather, OJIS KO-
TOPHIX He HAIlJIOCh COOTBETCTBHE, OIIYCKAaIOTCS. BCKOpPe MBI YBUAMM, KaK 9TO MOXKHO UCIPaBUTh.

* Ha3zBanue ropoga okasajaocCh B IBYX CTOIOLIAX. ITO IPABUJILHO U 0OBSICHAETCS TEM, UTO CTOJIOIIHI
TabNIuI weather U cities OBIIM 00beOUHEHEI. XOTS Ha IIPAKTHUKE 3TO HeXKelaTeJIbHO, IT03TOMY JIyd-
IlIe IePEeYUCIUTDb HyKHBIE CTOJIOIBI SBHO, a He UCIIONIb30BaTh *:

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

Tak Kak Bce CTOJIOIIE UMEIOT pa3Hble MMeHa, aHajIu3aTop 3alpoca aBTOMaTUYeCKM ITOHUMaeT, K KaKou
Tabnuile oHM OoTHOCATCA. Ecimu 651 MMeHa CTOIOLOB B ABYX TaOIHIIaX MOBTOPSJINCH, BAM IPUILIIOCH OB
dono/HUMb UMeHa CTOJIOIIOB, KOHKPETU3UPYS, UYTO UMEHHO BHl UMEJIN B BULY:

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

Bo000111€ XOPOIITUM CTHUIIEM CUUTAETCS YKA3hIBATh IOHEIE UMEeHAa CTOJIOITOB B 3alIPOCE COeMUHEHUST, YTOOR
3ampoc He IT0JIOMaJICs, eCJIM M032Ke B TabIMIILI OyayT m0OaBIeHEl CTONOIIB C TOBTOPSIOIIUMUCS UMEHAMU.

3anpocm COeIUHEHMHsI, KOTOPhI€ BBl BUOEJIX OO 3TOI'0, MOZKHO TAdKZKe 3alluCaTh B JPYI'OM BUIE:

SELECT *
FROM weather, cities
WHERE city = name;

DTOT CHHTAKCHC MOSBUIICSA OO CHHTAKCHCA JOIN/ON, IPHUHATOTO0 B SQL-92. TabmuIlLl IIPOCTO IePEeYnCIIs-
I0TCsI B IIPEJIOZKEHUH FROM, a BEIpaKeHUEe CPaBHEHUA HOG&BJ’IHGTCH B IIpenjyiokeHnue WHERE. Pe3y'J'IBTaTbI,
mojrydaeMble C MCIIOJIb30BaHMEM CTApPOro HESIBHOTO CHMHTAKCHCa M HOBOTO SIBHOTO CHHTaKCcHuca JOIN/ON,
OyoyT ommHaKOBEIMU. OOHAKO, YHUTas 3alpoC, IMOHSTDH SBHBIM CUHTAKCHUC MPOIIE: YCIOBHUE COeOUHEHUS
BBOOUTCS C IIOMOIIBIO CIENUAJIbHOTO KIII0UYEBOT0 CJIOBa, a PaHbIlle 5TO YCIOBUE BKIIIOYAJIOCh B IPEnJIo-
JKeHUe WHERE Hapsay C OPYTUMHU YCIIOBUSMU.

Cettuac MBI BHISICHUM, KaK BEpPHYTh 3allUCH O IIOTone B ropone Xelyopna. MBI XOTUM, YTOOHI 3aIIpoC IIPO-
CKaHUPOBaAJ TabnuLy weather M OJI Ka’KOOM €€ CTPOKU HAIIEJI COOTBETCTBYIOUIYIO CTPOKY B Tabmuie
cities. Ecim XKe Takas CTpoka He OymeT HalaeHa, MBI XOTUM, YTOOBI BMECTO 3HAYEHUHU CTOJIOIIOB U3
TaOIUITEI cities OBIJIM MOACTABJIEHHl «IIyCThIe 3HAUEHUA». 3alPOCHl TAaKOTO TUIIA HAa3bIBAIOTCS BHEW HU-
Mu coeduHeHuamu. (CoegrHeHUs1, KOTOPble MBI BUIENH 0 9TOT0, Ha3kBAlOTCA BHYMPeHHUMU.) ITa KO-
MaHpa OyAeT BHITIAOETH TaK:

SELECT *
FROM weather LEFT OUTER JOIN cities ON weather.city = cities.name;
city | temp_lo | temp_hi | prcp | date \ name | location
——————————————— ettt e s s Lttt
Hayward \ 37 | 54 | | 1994-11-29 |
San Francisco | 46 | 50 | 0.25 | 1994-11-27 | San Francisco | (-194,53)
San Francisco | 43 | 57 | 0O | 1994-11-29 | San Francisco | (-194,53)

(3 rows)

9TOT 3ampoC HA3LIBAETCS /1€8bIM BHEWHUM COeOUHeHUeM, TIOTOMY 4YTO U3 TaOJIUIIE B JIEBOM YaCTH OIle-
patopa OymyT BEIOpAHBLI BCE CTPOKHM, @ U3 TaOIMILI CIpaBa TOJILKO T€, KOTOPLIE YOaJIoCh COIOCTABUTh

10
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KaKuM-HUOyOb CTPOKAM U3 JIeBOM. [Ipu BHIBOZE CTPOK JIEBOM TAOIMIIEI, OJIT KOTOPHIX HE yIaloCh HAUTH
COOTBETCTBHUS B ITPABO¥, BMECTO CTOJIOIIOB ITPaBO¥ TaOIHIIEI IOACTABIIAIOTCS MycThie 3HaYeHuss (NULL).

VYupaxuenue: CyIlecTBYIOT TaKxXe IIpaBhkie BHEIIHWE COEIUHEHMS U MOJTHbIE BHEITHNE COeqUHEHUS.
ITonipoOy¥iTe BEIICHUTH, YTO OHU COOOM IPENCTaBIISAIOT.

B COEeIMHEHHWHU MBI TaK2Ke MO2KeM 3aMKHYThb Ta6m/1uy Ha cebs1. DTo Ha3bIBaeTCs 3AMKHYyMbIM coeOuHeHU-
eM. HaanMep, IIpencTaBbTe, YTO MBI XOTHM HaWTH BCe 3alHCU II0roabl, B KOTOPEIX TEMIIEPATYypPa JIE2KUT B
ouara3oHe TeMIlepaTyp APYTUX 3amucei. [ 9TOro Mbl AOJIZKHEI CPABHUTE CTOJIOIE temp_lo M temp_hi
KaXOo¥ CTPOKU TaOMUIIEI weather CO CTONOIIAMM temp_lo M temp_hi ApPyroro HaGopa CTPOK weather.
9TO MOXKHO CHEIaTh C IIOMOIIbIO ciienyrwimero 3arpoca:

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

city | low | high | city | low | high
——————————————— et s et
San Francisco | 43 | 57 | San Francisco | 46 | 50
Hayward | 37 | 54 | San Francisco | 46 | 50
(2 rows)

3mech MHI BBEJTM HOBBIE 0003HaYeHUsT TaOIuIlel weather: W1 1 W2, 9TOOGB MOZKHO OBIIIO PA3JIMYUTD JIEBYIO
¥ IIPaBYI0 CTOPOHEI COEIUMHEHUSI. BBl MOXKETe HCII0JIb30BaTh MOO0OHEIE IICEBIOHUMEL ¥ B APYTHUX 3aIIpOcax
OJIs1 COKPAIIEHUS:

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

Brr 6ymeTe BCcTpedaTh COKpAIlEHUs TaKOT'0 Pofa JOBOJIBHO YacTo.

2.7. ArperaTtHbie PYHKL UM

Kaxk 60JIBIIMHCTBO APYTUX CEPBEPOB PEISIIUOHHLIX 6a3 maHHBIX, PostgreSQL mogmepKuBaeT azpe2amHbulie
¢yHKuuu. ArperaTHast GYHKIUS BEIYUCIIIET eUHCTBEHHOE 3HaYeHue, oopabaTeiBasi MHOXKECTBO CTPOK.
Hampuwmep, ecTs arperaTHble (yHKIIMU, BEUHUCISIOMNE: count (KOJIUYECTBO), sum (CyMMY), avg (cpen-
Hee), max (MAKCUMYyM) ¥ min (MUHUMYM) OJiss Habopa CTPOK.

K IIPUMEDPY, MBI MOXKEM HalTu CaMyIO BEICOKYIO U3 BCE€X MUHHMAJIBHBIX MHEBHBIX TEMIIEPATYyP:

SELECT max (temp_lo) FROM weather;

46
(1 row)

Ecnu MBI XOTUM y3HATh, B KAKOM Tropofe (MIx ropogax) Habmomanach 9Ta TeMIepaTypa, MOXKHO IIOIPO-
00BaTh:

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

HO 9TO He OymeT paboTaTh, TaK KakK arperaTHyi0 (QYHKIIMIO max HEJIb35 HMCIIOIb30BaTh B MPENI0KEHUN
WHERE. (3TO orpaHuYeHre 00BSICHAETCS TEM, UTO TIPEAIOKEHNE WHERE MOJIXKHO OTIPEHENIUTh, OIS KaKUX
CTPOK BBIYHCJISITh arPETaTHYIO QYHKIINIO, TaK YTO OHO, OUEBHUIHO, MOJI’KHO BEIYUCIIATHCS OO0 arperaTHbIX
dbyakumit.) OgHAKO KakK 4acTo OBIBAET, 3aTIPOC MOXKHO TEPENMCaTh U MOMYyYUTh XKeJIaeMbIi Pe3ysbTarT,
IPUMEHUB N003anpoc:

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

11
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San Francisco
(1 row)

Temnepb BCE B IOPSOKE — II0A3AIIPOC BHIIOTHSIETCS OTOEIbHO U PEe3yIbTaT arperaTHOM (pyHKITUY BHIYHC-
JISIETCS BHE 3aBUCUMOCTH OT TOT'O, YTO IIPOMUCXOMUT BO BHEIIIHEM 3aIMpoCe.

ArperaTHbIe QYHKIIMH TaKXkKe OYE€HbD II0JIE3HBI B COYETAaHUM C MPEIIOKeHNeM GROUP BY. Hampumep, MBI
MOZKEM ITONYYHUTh KOJIMYECTBO 3aMEPOB U MAaKCHMYM MUHHMAaJIbHOW THEBHOM TEMIIEpPATypPhl B pa3pe3e
TOPOMOOB:

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

city | count | max
_______________ I,
Hayward \ 1 37
San Francisco | 2 46
(2 rows)

3mech MBI IIOJIy49aeM 110 OOHOM CTPOKeE OJI KaXXAoro ropopga. Kaxkasll arperaTHeI pe3yabTaT BEYUCISA-
€TCsI II0 CTPOKaM TabJIHIILI, COOTBETCTBYIOIIUM OTHEIbHOMY ropoay. MBI MOXKeM OTHUIIBTPOBATb CIPYII-
IINPOBAHHBIE CTPOKHU C IIOMOIIIBIO ITPEOJIOZKEHU A HAVING:

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

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

MEel nontygaeM Te Ke pe3yJIbTaThl, HO TOJIBKO OJIS TeX FOPOMOOB, TOe BCe 3HaUYEeHUS temp_lo MeHblne 40.
HakoHel, eciiu HaCc MHTEPECYIOT TOJIBKO rOpPofia, Ha3BaHUS KOTOPHIX HAYUHAIOTCS C «S», MBI MOXKeM cfe-
J1aTh:

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

OmnepaTop LIKE (BBHIIIONHSIONINM CpaBHEHUE II0 I1abI0Hy) paccMaTpuBaeTcs B Pasmerne 9.7.

BaxH0 moHUMAaTh, KakK COOTHOCATCS arperaTHble GyHKIMYU 1 SQL-ipenmoxeHus WHERE U HAVING. OCHOB-
HOe OT/IM4YMe WHERE OT HAVING 3aKJII04aeTcs B TOM, UTO WHERE CHadaJjla BEIOMpaeT CTPOKH, a 3aTeEM I'DYII-
NIUPYEeT UX U BHIUUCIISAET arperaTible GyHKIUY (TaKuM 00pa3oM, oHa 0TOMpaeT CTPOKU [JISI BEIYUCIIEHUS
arperaToB), TOTHa KakK HAVING oTOMpaeT CTPOKU TPYIIN OCe IPYIIHUPOBKY U BEIYKUCIIEHUS arperaTHBIX
dyukmuii. Kak cnencTBue, npenioxkeHue WHERE He JOJIXKHO COIepKaTh arperaTHeX GYHKIUHM; He UMe-
€T CMEICJIa UCIIOJIb30BaTh arperaTHble QYHKIIUY OIS OIpefe/leHUs CTPOK [Jid BEIUUCJIEHUS arperaTHHIX
dyurmui. [IpennoxeHne HAVING, HAlIPOTUB, BCeTrla COOEPKUT arperaTHile dyHKIUU. (CTPOro roBop4,
BBl MOZKETe HallMCcaTh IIPedjIoKeHne HAVING, He MCIIO/Ib3Ys arperaThl, HO 9TO PeaKo OkIBaeT moje3Ho. To
Ke caMoe ycJoBHe MoxeT paboraTh Oojiee 3GPeKTUBHO Ha CTaguM WHERE.)

B npegelgyiieM InmpuMepe Mbl CMOT'JIX IIDUMEHUTD (I)I/IJ'IBTp II0 Ha3BaHHIO I'OPOJa B IIPEeOIOoKeHUNn WHERE,
TaK KaK Ha3BaHUSA HE HY2KHO arperupoBaTsk. Takoi (I)I/IJ'IBTp Q(bd)eKTI/IBHee, 4YeM OOIIOJTHUTEJIbHOE OT'PaHu-
YeHue HAVING, IOTOMY YTO C HUM He IIPUXOOUTCA IPYIIIIUPOBATH U BEIYUCIIATE arperaThl OJisd BCEX CTPOK,
He YOOBJIETBOPAIOIINX YCIIOBUIO WHERE.

Emé oguH crmoco6 BeIOpaATh CTPOKM, KOTOPBIE BXOMSIT B COCTABHEIE BHEIUMCJIEHUS, — 3TO MCIOJIL30BaTh
IpenioXeHue FILTER, KOTOPOe YKa3bIBaeTCsI /I KaXKOoM arperaTHoN (QyHKIINH:
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SELECT city, count(*) FILTER (WHERE temp_lo < 45), max(temp_lo)
FROM weather
GROUP BY city;

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

IMpemoxkenne FILTER OYEHb IIOX0XKE Ha WHERE, 3a MCKJIIOUEHWEM TOT'0, YTO OTOPACHBAIOTCS BXOIHHEIE
CTPOKM TOJIbKO KOHKPETHOM arperaTHoi (GYHKIIMH, C KOTOPOM OHO HCIIONIb3yeTcs. 3[ech arperaTHas
(pyHKIUSA count IMOOCYUTHIBAET TOJIBKO CTPOKU C temp_lo HUXKe 45; HO arperaTHas PyHKIUSA max IO-
IpeXHeMy IIPUMEHSEeTCS KO BCeEM CTPOKaM, II03TOMY HaXxOOUT 3HadeHue 46.

2.8. I3MeHeHue BaHHbIX

IlaHHBIE B CYIIECTBYIOIINX CTPOKAX MOXKHO U3MEHSTh, UCIIONb3ysd KOMaHAy UPDATE. Hanmpumep, ipenro-
JIOKUM, YTO BHI OOHAPYKUIIK, YTO BCE 3HAUEHUS TeMIIepaTypH mociie 28 HOosiOps 3aBHIIIIEHH Ha [IBa I'pa-
myca. Bel MozxKeTe IMOIIpPaBUTh BAlllk JaHHBIE CIIEAYIOIIMM 00pa3oM:

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

HOCMOTpI/ITe Ha HOBO€ COCTOsSHHE NaHHBIX:

SELECT * FROM weather;

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

2.9. YnaneHue pgaHHbIX

CTpoKU TakKe MOXKHO YIaJIUTh U3 TaOJIMIEL, UCIIONIb3Ys KOMaHAy DELETE. [IpeamnonoxuM, 94To Bac 60JIb-
1lle He UHTepecyeT noropa B Xeryopne. B aToM ciy4dae Bel MOXKeTe yOalauTh HEeHYXKHBIE CTPOKHU U3 Tab-
JIUITHL:

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

SELECT * FROM weather;

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

(2 rows)

OcTeperaTech oIepaToOpoB BUda
DELETE FROM wmMg _TabIHIE;

Bes yka3aHus yCI0BUS DELETE VOAIUT 8C€ CTPOKH HAHHOM TAOIHIIEI, IOTHOCTHIO OUHUCTUT €€. [Ipu 3ToOM
CHCTeMa He TOTIPOCUT BaC IMOATBEPAUTD OMEepaIlnio!
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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");

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

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

3.4. TpaH3aKUum

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

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

UPDATE accounts SET balance = balance - 100.00

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

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

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

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

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

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

Ipyras BakHas XapaKTEPHUCTHUKA TPaAH3aKIMOHHBEIX 0a3 JaHHHIX TECHO CBSI3aHa C aTOMapPHOCTHIO U3Me-
HEHMH: Korga OQHOBPEMEHHO BHIIIOIHSIETCSI MHOXKECTBO TPaH3aKIINM, KaXKaasa U3 HUX He BUOUT He3aBep-
MIEHHBIE U3MEHEHUs, ITPOU3BeNéHHbIe mpyruMu. Hampumep, eciny ogHa TpaH3aKIIUs IIOACYUTHIBAeT Oa-
JIaHC II0 OTHeNeHuSIM, OyHeT HelIPaBUILHO, €CJTH OHA IIOCYUTAET PACX0[l B OTAEIeHUU AITUCH], HO HE YITET
mpuxon B oTmeneHuu boba, uiu Hao60poT. [109TOMy CBOMCTBO TPaH3aKIMHA «BCE HJIM HHUYETO0» JOJIXKHO
OIIpenensaTh He TONbKO, KaK U3MEHEeHMsI COXPaHSIOTCA B 6a3e MaHHLIX, HO ¥ KaK OHM BUIHEI B ITPOIlECCe
paboThl. U3MeHeHt s, IPON3BOAUMEIE OTKPBITOM TPaH3aKIMeH, HEBUAUMEI [JIsI OPYTUX TPAaH3aKIIUHM, ITOKa
oHa He OymeT 3aBepIllleHa, a 3aTeM OHHM CTAaHOBSITCSI BUOHEI BCE Cpasy.
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B 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 ueTBépTOM CTONOIlE OKAa3ajioCh CpeHee 3HaUeHNe, BRIYHC-
JIEHHOEe TI0 BCeM CTPOKaM, UMEIOIINM TO JKe 3HaueHUe depname, UTO U TEKYyIIas CTpoka. (PaKTUUECKHU
cpeOHee BBIYHCIISET Ta XKe oObIYHasi, He OKOHHAas GYHKIMS avg, HO IIpedjiokKeHre OVER IIpeBpaliaeT eé
B OKOHHYIO, TaK 4YTO €€ OelCTBHe OrPaHMYHBAETCsS PpaMKaMM OKOH.)

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

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

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

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

develop \ 10 | 5200 | 2

develop \ 11 | 5200 | 2

develop \ 9 | 4500 | 4

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

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

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

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

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

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

(10 rows)

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

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

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

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

5200 | 41100

5200 | 41100

6000 | 47100
(10 rows)

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

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

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

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

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

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

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

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

3.6. HacnepoBaHue

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

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

CREATE TABLE capitals (

name text,

population real,

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

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

)i

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

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

HOSTOMy €CTh JIy4dlliee PelleHune:

CREATE TABLE cities (

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

)i

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

B manHOM ciy4ae CTpPoOKa TaOIUIIE capitals Hacsaedyem Bce CTOJNOLE (name, population ¥ elevation)
0T podumeabckol mabauybl cities. CTonbel] name UMEET TUIl text, COOCTBeHHHIM TUll PostgreSQL
IIJIs TEKCTOBLIX CTPOK ITePEMEHHOM OIUHBI. A B TaGNMUITY capitals mo0OaBlIeH OJONOIHUTENIBHBINA CTONI0EeI]
state, B KOTOpOM OymeT yKa3aH OYKBeHHBIH Kop mTaTa. B PostgreSQL Tabmnuila MOKeT HacliemoBaThCs
OT HOJISI WX HECKOJILKUX OPYTHUX TaOIHII.

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

SELECT name, elevation
FROM cities
WHERE elevation > 500;

Pe3YJILTaT €I'0 BBEIIIOJTHEHU A :

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

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

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

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

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

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

3.7. 3aKao4dyeHue

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.

KrntoueBble cji0Ba U MOEHTUGUKATOPH 6€3 KaBBIUEK BOCIPUHUMAIOTCS CUCTEMOU 0e3 y4éTa perucrpa.
Takum oO6pa3oM:

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

YacTo ucronb3lyeTcs HeopMaabHOE COTJIAIlleHNEe 3allMChIBAaTh KIII0UEBHIE CJIOBA 3arjlaBHBIMU OyKBaMH,
a UMeHa CTPOYHLIMH, HalPUMeED:

UPDATE my_table SET a = 5;

EcTh m mpyro¥ Tun uUoeHTU(GUKATOPOB: omoe1éHHble udeHmuguKkamopysl unu udeHmugukamopsl 8 Ka-
gbiykax. OHU 00Pa3yIOTCS HPU 3aKIIUYeHWH OOBIYHOTO Habopa CHMBOJIOB B OBOMHBLIE KaBBIUKH ("). Ta-
KHue UOeHTU(GUKATOPH Bcerga OYOYT CUMTATHCSA UAEHTH(UKATOPAMH, HO He KIIOUEBLIMHU CJIOBaMH. Tak
"select" MOXKHO MCIIOJIb30BaTh [Jid 0003HAYEHHUS CTOJIOIa wiau TaOmIUIbl «Sselect», Torma Kak select
0e3 KaBBIYEK OymeT BOCIPHUHST KakK KIIIOYEeBOe CJIOBO U IIPUBEHET K oImnbKe pa3bopa KOMaHIE B MECTE,
e OXKUOAeTCs UM TaOIuILl uiu cTo0Ia. ToT Ke IpUMep MOXKHO TepelucaTh ¢ HoeHTu(pHUKaTopaMu
B KaBBIYKAX CJIEOVIOIINM 00pa3oM:

UPDATE "my_table" SET "a" = 5;

NpenTrdukaTopsl B KaBHIYKaX MOTYT COIEPIKaTh JII0Oble CUMBOJIBI, 38 UCKJIIOUEHUEM CUMBOJIa C KOOOM
0. (UToOHI BKIIOYUTH B TaKOM UAEHTUDUKATOP KaBLIYKH, TPOAYOIUPYHUTE UX.) ITO ITO3BOISIET CO30aBaTh
TaGIUILI ¥ CTOJOLLI C UMEeHaMU, KOTOPhie uHade ObIIM ObI HEBO3MOXKHBI, HaTpUMeP, C ITpobelaMu UIn
aMmriepcangamMu. OrpaHuYeHue AJIUHBL IIPU 3TOM COXPaHSIETCH.

NneHTH(dUKATOpP, 3aKTIOUEHHBIM B KABLIYKY, CTAHOBUTCS 3aBUCUMBIM OT PETHUCTPA, TOTTla KaK UAeHTudHU-
KaTopsl 6€3 KaBLIYEK BCETHa IMTEPEBOASATCS B HUKHUM peructp. Hampumep, uoeHTUPUKATOPHI FOO, foo U
"foo" CYUTAIOTCS OOUHAKOBEIMU B PostgreSQL, HO "Foo" ¥ "FOO" OTJIMYHH APYT OT APYyTa U OT IPEObImy-
mwux Tpex. (IIpuBemenve mMEH 6€3 KABHUEK K HUXKHEMY PETUCTPY, Kak 9T0 fgemnaeT PostgreSQL, Hecos-
MEeCTHMO CO cTaHmapToM SQL, KOTOPHIN TOBOPUT O TOM, YTO MMEHA [HOJIKHEI IIPUBOOUTHECS K BEPXHEMY
peructpy. To ecTb, COTJIACHO CTaHOAPTy foo HOJIKHO OBITH SKBHUBAJIEHTHO "FOO", a He "foo". [ToaTomy
IIpY CO3MAHUM ITePEeHOCUMEIX IIPUJIOKEHUN PeKOMeHIyeTcs JIM00 BCceraga 3aKIi04aTh OpeaeIéHHoe UM
B KaBHIUKY, TN0O0 He 3aKI049aTh HUKOTIa.)

Emé oouH BapHaHT MAEHTU(OHUKATOPOB B KaBLIYKAX MO3BOJISIET MCIIOIL30BaTh CUMBOJEI Unicode 1mo ux
KomaM. Tako# uoeHTUDUKATOP HaUMHAETCs C Us (CTpPOYHas WM 3arjaaBHas U M aMIepcaHH), a 3aTeM
cpasy 0e3 mpo0esioB UOET OBOMHAS KaBbIUKa, HAaIpUMeEP Us"foo". (3aMeThTe, YTO IIPU 3TOM BO3HUKAET
HEOOHO3HAaYHOCTh C OIIEPaTOpPOM &. UTOOH €€ n30exkKaTh, OKPYyKaNTe 3TOT orepaTop npoberamMu.) 3aTeM
B KaBbIYKaxX MOXKHO 3aluckiBaTh CUMBOJIEI Unicode aByMs criocobamu: ob6paTHas Kocas 4epTa, a 3a Hel
KOJl CHMBOJIa U3 YETHIPEX IMeCTHAAIIaTePUYHEIX 1P, mu6o oOpaTHas Kocas YepTa, 3HaK IIJII0C, a 3aTeEM
KOJI 13 IIeCTH MIeCTHaOaTePUUHbIX Tudp. Hampumep, umeHTHGUKATOP "data" MOZKHO 3alKMCaTh TakK:

Us"d\0061t\+000061"

B cnenyloireM MeHee TPUBHATbHOM IPUMeEpPEe 3aKOOUPOBAHO PYCCKOE CJIOBO «CJIOH», 3allMCaHHOEe KUPHUII-
aunen:

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

Ecnu BHI XOTHUTE UCIIONIB30BaTh He 00PATHYIO KOCYIO YepTy, a OPYTrol CIEelCHMBOJI, €0 MOXKHO YKa3aTh,
mo6GaBUB UESCAPE TIOC/IE CTPOKHU, HAIIPUMED:

Uu&"d!0061t!+000061" UESCAPE '"!'
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B KauecTBe cIerncuMBOIa MOXKHO BHIOpPATh J1I000H CHUMBOJI, KpOMe IIeCTHAAIIATePUIHON MU(PH], 3HAKa
ILTIOC, anmocTpoda, KaBEYKKW UK ITPOO6eThbHOT0 CUMBOIA. 3aMeThTe, UTO CIIeIICHMBOJI 3aKJII04YaeTCs He B
IBOMHBIE KAaBBIYKH, a B alOCTPO(HI, ITocjie UESCAPE.

YToOH cHenaTh CIEICUMBOJIOM 3HaK anmocTpoda, HATUIITKUTE eTO ABAXKIH.

3anuceBaTh cypporatabie mapsl UTF-16 1 TakumM 06pa3oM COCTaBIISITE CUMBOJIBI C KOmaMu OOJIbIIE YeM
U+FFFF mMoxHO 160 B YeTHIPEX-, MO0 B IIECTU3HAYHOU (hOpMe, XOTS HaJIMUMe IIeCTU3HAYHONU (POPMEI
TEXHUYECKU AeIaeT 3TO HeHyKHEIM. (CypporaTHBIE Maphkl HE COXPAHSAIOTCS HEMOCPENCTBEHHO, a 00beau-
HSAIOTCS B OOUH CUMBOJI, KOTOPHIHM 3aTeM Kopupyetcsa B UTF-8.)

Korpa komupoBka cepBepa — He UTF-8, cuMBOJI ¢ KOJOM, YKa3aHHBIM 9TOM CIIEIIOCIef0BaTEIbHOCTEIO,
npeobpa3yeTcs B GaKTHUECKYI0 KOOUPOBKY CEPBEPA; €CIT TaKoe IIpeoOpa3oBaHUEe HEBO3MOXKHO, BhIIa-
éTcs omubKa.

4.1.2. KOHCTaAHTHI

B PostgreSQL ecTs Tpu THIIa KOHCTAHT No0pa3ymMesaemblXx Munog: CTPOKY, OUTOBEE CTPOKU U YHCIIA.
KOHCTaHTHE MOXKHO TaKxKe 3alMCHBaTh, YKa3blBas TUIILI SIBHO, YTO IIO3BOJISET NPENCTaBUTHL uX Oojee
TO4YHO U 06paboTaTh 6oee 3 GEeKTUBHO. ITH BapUaHTH PACCMATPUBAIOTCS B CIIEAYIOIIUX IIOAPa3aesiax.

4.1.2.1. CTPpOKOBbI@ KOHCTaHTbI

CTpokoBas KoHCTaHTa B SQL — 3To 00BIYHAs MOCIeI0BaTEILHOCTL CUMBOJIOB, 3aK/TIOUYEHHAS B alIOCTPO-
w1 ('), HaTpuMep: '3to cTpokxa'. YHTOOBI BKJIIOUYUTD allOCTPO( B CTPOKY, HANIMIINTE B HEl ABa amocTpoda
pAZOM, HanpuMep: 'Xauua n''Apx'.3aMeTbTe, 9TO He TO XK€ caMoOe, YTO OBOMHas KaBhYKa (").

I[IBe CTPOKOBBIE KOHCTAHTHI, pa3feéHHble TPOOENbHBIMU CHUMBOJIAMU U MUHUMYM OOHUM nepesodom
CmMpoKu, 00beOUHSIOTCS B OOHY 1 00pabaThIBAIOTCS, KakK ecjiu Obl CTPOKa OhIjIa 3amucaHa B OOHOM KOH-
cTtaHTe. Hampuwmep:

SELECT 'foo'
'bar';
OKBUBAJIEHTHO:
SELECT 'foobar';
HO 3Ta 3allUChkh:
SELECT 'foo' 'bar';
CUMTAETCS CHHTAKCHUYECKOM OIMnOKOi. (OTO HECKOJIILKO CTPaHHOe IIoBeeHne OIIpeeIeHo B CTaHTapTe
SQL, PostgreSQL mpocTo cienyeT eMy.)
4.1.2.2. CTPpOKOBbI€ KOHCTaHTbl CO cneunocsienoBaTesIbHOCTAMMU B cTune C

PostgreSQL TakxXe NpUHUMAET «CIELIIOCIeq0BaTEeIbHOCTU», UTO SIBIIIETCS PacCIIMpPeHueM CTaHIOapTa
SQL. CTpoka €O CIeNIIoCIeI0BaTeIbHOCTSIMY HauuHAaeTCsa ¢ OYKBHI E (3arjlaBHOM UM CTPOYHOI), CTOSI-
el HeIOCPEeOCTBEHHO Iepeln anocTpodoM, HanpuMep: E'foo'. (Korga KoHCTaHTa CO CIEIIIOCIenoBa-
TEeIbHOCTHIO pa3buBaeTCs Ha HECKOJILKO CTPOK, OYKBY E HY2KHO IOCTaBUTDH TOJIFKO Iepe[ IePBLIM OTKPHI-
BAIOIIUM anocTPodoM.) BHyTpu TaKuX CTPOK CHMBOJ 00paTHO¥ Koco# uepTH! (\) HauuHaeT C-momoOHEIe
cneuynocsedosameibHOCMU, B KOTOPHIX cOUueTaHue 00paTHOM KOCOM YePTHI CO CIedyIOIIUM CUMBOIOM(a-
MH) OAéT onpenmenéHHoe 6aTOBOe 3HAUEeHHe, KakK IToKa3aHo B Tabnuie 4.1.

Taonauma 4.1. CnennocjiegoBaTre/IbHOCTH

CrnenmocijienoBaTejIbHOCTh HNuTepnpeTranmus
\b CHUMBOI «3a00%»
\f nomada (GopMH

\n HOBasi CTpPOKa

\r BO3BpaT KapeTKu
\t TaOynsaIus
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Crenmoc;jiefoBaTeJIbHOCTh HNHuTeprnperanusi

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

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

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

JIro60oi mpyro¥ CHMMBOJI, UAYIIUH ITOCJIE 0OPATHOM KOCOM YEePTH, BOCIIPUHUMAaETCs OyKBajbHO. TaKuM
00pa3oM, 4TOOH! BKIIIOYUTEL B CTPOKY 00paTHYIO KOCYIO UepTy, Hy3KHO HalKCcaTh OBe KOCHIX 4ePTHL (\\).
Tak ke MOXXHO BKJIIOUMTDb B CTPOKY anmocTpod, Hamucas \ ', B JOMOJIHEHUE K OOEIYHOMY CIIOCO0Oy ''.

Bl momKHEI 1T03a00TUTHCSI, YTOOR OAWTOBEIE ITOCIEIOBATEIBHOCTH, KOTOPLIE BBl CO37IaéTe TaKuM obOpa-
30M, 0COOEHHO B BOCbMEPUYHOH U IIeCTHAAIIaTEPUYHOMN 3aIucy, 00pa30BhIBaJIN AOMYCTUMEIE CUMBOJIL B
cepBepHOM KogupoBKe. Takke MOXKeT OBITH ITOJI€3HO MCII0JIb30BaTh CHelnociaenopaTebkHocTH Unicode
UM anbTePHATUBHYIO 3allKCh, OMUCaHHYI0 B [Tonpasnerne 4.1.2.3; B 9TOM clly4ae cepBep OymeT mpoBe-
PSATH, BO3MOKHO JU TpeoOpa30BaTh YKa3aHHBIN CUMBOJI.

BHHUMaHHue

Ecnu nmapameTp kKoHurypamnuu standard conforming strings umeer 3HaueHue of f, PostgreSQL
pacro3HaéT 00paTHYI0 KOCYI0 YepPTYy KaK CIIeLICHMBOJI U B O0BIYHBIX CTPOKAaX, U B CTPOKax COo CIell-
nocnegosaTtenbHOCTAMU. OnHAKO B Bepcuu PostgreSQL 9.1 o ymMonuaHuio IPUHSATO 3HAYEHUE on,
¥ B 3TOM Cjy4dae ofpaTHasi Kocas 4epTa Paclo3HAETCS TOIBKO B CIENCTPOKAX. ITO IOBEIEHUE
0oJbIlIe COOTBETCTBYET CTAHAAPTY, XOTS MOXKET HaPYWHTh PaboTy IPUIOKEHUH, PACCYUTAHHBIX
Ha MIpedbImyIuil pexkuM, Korga obpaTHass Kocasl 4epTa paclo3HaBajlachk Be3fe. B KauecTBe Bpe-
MEHHOI'O PellleHNs Bhl MOXKeTe U3MEeHHUTHh 3TOT ITapaMeTp Ha off, HO JIyd4Ille YUTH OT TaKOU Ipak-
Tuku. Eciiu BaM HyKkHO, 94TOOH oO6paTHas Kocas 4epTa IIpencTaBisiia CIelllanlbHbEIN CUMBOJI, 3a-
maiTe CTPOKOBYIO KOHCTAHTY C E.

B momosnHeHUe K standard_conforming_strings ITOBegeHMEM 00pPaTHOM KOCOM YePTHI B CTPOKO-
BBIX KOHCTAHTaxX yIIPaBJIAIOT ITapaMeTphrl escape string warning u backslash quote.

CTpOKOBaH KOHCTaHTa He MOXXeT BKJII0YaTh CUMBOJI ¢ Komom 0.

4.1.2.3. CTpOKOBbIe KOHCTaHTbI CO cneunocnepnoBatesnbHocTAMM Unicode

PostgreSQL Takxke nogaepKuBaeT eI1é OOUH BapUaHT CIIEIIIOCIeN0BaTEIbHOCTEM, TTO3BOJISIONINM BKITIO-
4aTh B CTPOKU cUMBOJE Unicode mo ux KomaM. CTpOKOBas KOHCTQHTa CO CIIEIIIOCIEN0BaTEIbHOCTIMU
Unicode HaumnHaeTcs ¢ Us (CTPOYHAs UM 3arjiaBHas U M aMIIepcaH), a 3aTeM cpa3y 0e3 mpobesioB UmeT
anocTpod, HampuMep Us ' foo'. (3aMeThTe, YTO IIPU 3TOM BO3HMKAET HEOOHO3HAYHOCTD C OIIEPATOPOM &.
Yrto6nl €€ n3bexkaTh, OKpyxKaiTe 3TOT orlepaTop npobeamMu.) 3aTeM B artocTpodax MOXKHO 3aIlMChIBATh
cumBonbl Unicode gBymst cmocob6amu: oOpaTHas Kocas 4epTa, a 3a Hell KoJ CUMBOJIa M3 YETHIPEX IIECT-
HaAuaTepudyHLIX udp, mubo oOpaTHas Kocasl YepTa, 3HaK IIJIIOC, a 3aTEM KOf M3 IIEeCTH IIeCTHaaIaTe-
puuHbx nudp. Hanpumep, CTPOKy 'data' MOKHO 3anucaTh TakK:

Us'd\0061t\+000061"

B cnepyromieM MeHee TPUBUATIBHOM IIPUMEPE 3aKOAUPOBAHO PYCCKOE CIIOBO «CJIOH», 3allMCAHHOE KUPUJI-
JIUIeHn:

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

Ecnu BBl XOTHTE HCIIONB30BaTh HE 00OPATHYIO KOCYIO YEePTY, a APYIro# CIEeICMMBOJ, eT0 MOXKHO yKa3aTh,
nob6aBUB UESCAPENOC/IE CTPOKHY, HAIIpUMeED:

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

B KaugecTBe crmerncuMBoOia MOXKHO BHIOpPATh J1I000M CUMBOJI, KpOMe IIeCTHAAIIATEPUYHON HUGPH], 3HAKa
IUTIOC, anocTpoda, KaBhIYKU UM TPOOEeIbHOT0 CUMBOJIA.

YT0OBI BKIIOYNUTH CIIELICUMBOJI B CTPOKY 6YKBaJ'[I:>HO, HaAIIUIIWUTE €0 OBazKObI.
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3amnuceiBaTh cypporatHblie mapkl UTF-16 1 TakuM 06pa3oM COCTaBASITH CUMBOJIBI C KOTaMu OOJIbIlle YeM
U+FFFF moxHO0 nmub0 B 4eTHPEX-, MO0 B MIECTU3HAYHON (hopMe, XOTSI HaIudne IeCTU3HAYHON (POpPMEL
TEXHUYECKM AejlaeT 3TO HeHyKHEIM. (CypporaTHLIE Taphl HE COXPAHSAIOTCS HEIOCPENCTBEHHO, a 00benu-
HSIIOTCS B OMWH CUMBOJI, KOTOPHIM 3aTeM KogupyeTtcs B UTF-8.)

Korma komupoBka cepBepa — He UTF-8, cuMBOJI ¢ KOOOM, YKa3aHHBLIM 3TOH CIIEIIOCIeN0BaTeIbHOCThIO,
nmpeobpa3yeTcs B GaKTHUYECKYI0 KOOUPOBKY CepBepa; eciii TakKoe IIpeodpa3oBaHie HEBO3MOXKHO, BhIIa-
€Tcs ommnbKa.

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

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

XOTsI CTaHOAPTHBIA CHHTAKCHUC IOJIS CTPOKOBBIX KOHCTAHT OOBIYHO JOCTATOYHO yHooOeH, OH MOXKEeT IIJIO-
X0 YMTAThCS, KOTHa CTPOKa COOEPKUT MHOTO armocTpodoB, TaK KakK KaXKObIM TaKOM CUMBOJI IIPUXOOUTCS
oy6mupoBaTh. YTOOH 1 B TAKKUX CIydasiX 3allPOCH] OCTaBaJIuCh YUTaeMEIMHU, PostgreSQL mpennaraet ené
OOWH CII0CO0 3aIlMCH CTPOKOBBEIX KOHCTAHT — «3aKJ/II0YEeHHE CTPOK B HoJuapbl». CTPOKOBas KOHCTAHTA,
3aK/II0YEHHAS B JOJIJIaphl, HAYMHAETCS CO 3HaKa moiuiapa ($), Heo0s13aTeIbHOTO «Tera» U3 HECKOJIbKUX
CHMMBOJIOB U €Ill€ OOHOTO 3HaKa AoJjijiapa, 3aTeM COIEPKUT OOBIYHYIO ITOCJIEOBATENBHOCTh CHMBOJIOB,
COCTaBJISIIOIIYIO CTPOKY, M OKAHYMBAETCS 3HAKOM JoJIjiapa, TeEM K€ TeroM M 3aMBIKAIOIIUM 3HAKOM [O0JI-
napa. Hampumep, cTpoky «2KaHHa A'ApK» MOXKHO 3aIllMCcaTh B HOJJIapax OBYMs CIIOCOOaMmu:

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

3aMeThTe, YTO BHYTPU TAKOM CTPOKM amoCTPO(Bl He HY2KHO 3alMUCHIBAaTh 0COOBIM oOpa3zoM. Ha camom
Iese, B CTPOKE, 3aK/II0YEHHOM B AOJIJIaphl, BCE CUMBOJIBI MOKHO 3alIMCHIBATh B YMCTOM BHU[E: COIEPIKU-
MOe CTPOKHU BCerma 3anuchiBaeTcs OykBambHO. Hu oOpaTHas Kocasi yepTa, HH JaXe 3HaK gojiapa He
SIBJISTIOTCSI CIIEIICHMBOJIaMH, €CJIM TOJILKO OHU He 00pa3yioT MOCIeq0BaTeIbHOCTh, COOTBETCTBYIOIIYIO OT-
KPBIBAIOIIIEMY TETY.

CTpOoKOBBEIE KOHCTAHTHI B JOJI/IapaX MOZKHO BKJIaIBIBATh OPYT B OPYTa, BEIOMpPAas Ha pa3HBIX YPOBHIX BIIO-
JKeHHOCTU pa3Hble Teru. Jallle BCero 3TO MCIONb3yeTCs IIPU HaIWCaHUM oIpeneneHud GyHkumi. Ha-
IpUMeED:

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

3mech MOCIEmOBATENbHOCTE $g$ [\t\r\n\v\\]1$g$ IpencraBnsgeT B Oojjlapax TEKCTOBYIO CTPOKY [\t\r
\n\v\\], KoTopas 6ymetr oOpaborana, korga PostgreSQL OymeT BHIIIONMHSTH 3Ty pyHKIMI0. HOo Tak Kak
9Ta IOCIeN0BaTEeJIbHOCTh HE COOTBETCTBYET BHEIIHEMY TET'y B HoJllapax (Sfunction$), C TOUKU 3pEHUS
BHEIITHEH CTPOKHU 3TO ITPOCTO OOBIYHBIE CUMBOJILI BHYTPHM KOHCTAHTHI.

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

CTpoka B foJiapax, cliedylomias 3a KJII4UYeBEIM CIIOBOM HJIHM UOEHTU(DUKATOPOM, HOJIXKHA OTHEISITHCS OT
Hero mpo0eTbHBIMU CUMBOJIAMH, WHa4e Aojiyiap OydeT CYMTAThbCs MPOMAOIXKEHUEM IIPeObIayINero uaeH-
TudUKaTOpa.

3akioueHre CTPOK B HOJIJIapHl He SIBISIETCS 4acThio cTaHgapTa SQL, HO YwacTo 3To 6oJjiee ymoOHEINH CIIO-
Cc00 3aIMCHEBATh CI0XKHBIE CTPOKH, YeM CTaHOAPTHBIN BapHaHT C amocTpodamu. OH 0COOEHHO MOJIe3€eH,
KOTr[a HyKHO NPEICTaBUTh CTPOKOBYIO KOHCTAHTy BHYTPU OPYTOM CTPOKHU, YTO 4ACTO TPeOyeTCs B OIpe-
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OeJIeHUsSIX NPoueAypHBX QyHKuui. OTrpaHUYMBIINCE TOJIBKO anmocTpodamu, KaXkAylo 0O0paTHYI0 KOCYIO
4YepTy B IPUBENEHHOM IIPUMEDE HPUIIIOCH OBl 3aNIMCHBATL YETHIPbMS TAKMMU CUMBOJIAMHU, KOTOPHIE OB
3aTeM YMEHBIIUJINCE IO OBYX IIPU pa30ope BHEITHEN CTPOKH, ¥ HAaKOHEI] 10 OOQHOTO npu 06paboTKe BHYT-
PEHHEN CTPOKHU BO BPEMsI BHITIOJTHEHUS (DYHKITUH.

4.1.2.5. butoBble CTPOKOBbI€ KOHCTAHTbI

BuToBble CTPOKOBBEIE KOHCTAHTHI IIOXO0XKK Ha OOBIYHBEIE C OOIOJHUTEJIbHOM OYKBOM B (3arjlaBHOM WU
CTPOYHOM), N00aBIeHHOW HETIOCPENCTBEHHO Iepey OTKPHIBAIOIINM anocTpodoM (6e3 mpoMekKyTOUHBIX
mpo6eioB), HAaIpUMep: B'1001'. B GUTOBBIX CTPOKOBBIX KOHCTAHTaX HOITYCKAIOTCS JIUIITL CUMBOJIEL O ¥ 1.

BuToBBIE KOHCTAHTHL MOT'YT OBITH 3allMCAHBl U MIO-APYTOMY, B IIeCTHaAlaTePUYHOM BHAeE, C Ha4aJIbHOU
OYKBOI X (3aryIaBHOM MM CTPOYHOM), HAanmpuMep: X' 1FF'. Takas 3alliCh 9KBUBAJIeHTHA JBOUYHOM, TOJTBKO
YeTHIpEe OBOMYHEBIX TUQPH 3aMeHAI0TCS OOHOM IITeCTHaAIlaTePUIHOH.

O6e (GOpPMEI 3aIKCH OOMYCKAIOT IIEPEHOC CTPOK TaK Ke, KaK U 0OLIYHEIE CTPOKOBBEIE KOHCTAHTEL. OOHAKO
3aKJII0YaTh B AOJIapkl OUTOBHEIE CTPOKM HEJIH3SI.

4.1.2.6. UncnoBble KOHCTAHTbI

YucnoBele KOHCTAHTHL MOT'YyT OBITh 3aJaHEl B ClIeJyIlleM O6I.U;GM BUMOe:

LHQPBI

qupprl. [ yu@pEe!] [e [+—] gudpE!]
[gu@psl] . quppsi[e [+—]1 yHPPE!]
queperle [+—] quPpEe!

raoe nudpsr — 9TO OOHA WU HECKONBKO gecsaTuYHBIX 1udp (0..9). o unu mocnie OecSTUYHON TOUKU (Ipu
€€ HalIW4WHK) OOJIXKHA OBITh MHHMMYM OfHa nudpa. Kak MUHMMYM ofHa mudpa OOJIKHA CJIeJoBaTh 3a
0003Ha4YeHNeM 3KCIIOHEHTH! (e), €CJIU OHO IIPUCYTCTBYeT. B 4UCIIOBOM KOHCTaHTe He MOXKeT OBITh ITpobe-
JIOB UJIX APYTUX CUMBOJIOB. 3aMeThTE, UTO JIF000M 3HAaK MUHYC HJIM IIIIOC B Ha4aJjie CTPOKU HEe CYUTAETCSA
YaCThIO YHCJIA; 9TO OIEPaTop, IPUMEHEHHBIM K KOHCTAHTE.

Heckomnpko IIPUMEPOB OOIIYCTUMBIX YHMCJIOBBEIX KOHCTAHT:

42

3.5

4,

.001

5e2
1.925e-3

YucnoBass KOHCTaHTa, HE comepzKalllasi TOYKU U SKCIIOHEHTHl, M3HaYalbHO pacCMaTpUBaeTCs KaK KOH-
CTaHTa THUIIA integer, €CJIM €€ 3HAUEHHE yMelllaeTcsd B 32-OUTHHIM TUN integer; 3aTE€M KaK KOHCTaHTa
THIIA bigint, eCliu €€ 3HaYeHUe yMeIlaeTcs B 64-0UTHHIN bigint; B IPOTUBHOM CJIy4ae OoHa IIpUHUMaA-
eT TUll numeric. KOHCTaHTEHI, comepKallye OeCATUYHBIEe TOYKU WU/UIM SKCIIOHEHTE], BCerga CYUTarTCs
KOHCTAHTaAMM THIIA numeric.

M3HavanpHO HAa3HAYEHHBIN TUI OAHHBIX YYCJIOBOU KOHCTAHTEI 3TO TOJIBKO OTIIPpaBHAasA TOYKa OJIsA aJil'o-
PHUTMOB OIIpenesleHus THUIIa. B 6OJ'IBU.IHHCTBG CJlIy4YaeB KOHCTaHTa 6y):[eT aBTOMaTHU4YECKHU IIpHBedeHa K
HauboJIee MOAX0oAsAIneMy TUILY [JIs JAaHHOI0 KOHTEeKCTa. [Ipr HeoGX0AMMOCTH BBl MOXKEeTe IPUHYAUTEIIbHO
HMHTEPIPETHPOBATh YHCIIOBOE 3HaAYEeHHNE KaK 3Ha4YeHHne OHpeJ:[eJ'IéHHOTO THIIAQ, IIPUBeOsA €er0o TUIlI K HyXK-
HOMY. HaHpHMep, BBI MOZKeTe CcaejlaTh, ‘-ITO6BI YHCJIOBOE 3HaA4YEeHHEe PaCCMaTPHUBaJIOCh KaK UMeEIoIliee TUII
real (float4), HAIMCAaB:

REAL '1.23' —- CTPOKOBBIH CTHIb
1.23::REAL —— ctunb PostgreSQL (MCTOPHYECKUH)

Ha camom merne 3TO TONBKO YaCTHEIE CJIy4au CMHTaAKCHCa IIPUBEOEeHNUsA TUIIOB, KOTOpBIfI 6yneT paccMart-
PHUBATHCA Oajiee.

4.1.2.7. KOHCTaHTbI ApPYrux TUNos
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KOHCTaHTy 00bIYHO20 THUIIA MOXKHO BBECTH OOHHUM H3 CIIEOYIOIINX CII0CO0OB:

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

TeKCT CTPOKOBOM KOHCTAHTHI IIePENAETCs IpoIeaype mpeobpa3oBaHus BBOAA OJIsl TUIIA, 0003HAYEHHOT' O
37leCh type. Pe3ynbTaTOM CTAHOBUTCS KOHCTAHTA YKa3aHHOTO THUMA. IBHOe MpUBEAEHHWE THUIIA MOXKHO
OTIYCTUTD, €CTH HYKHBIN TUI KOHCTAHTHI OIPENessieTCsl OQHO3HAYHO (HalmpuMep, KOTfa OHa MprucBaunBa-
€TCSI HETIOCPENCTBEHHO CTONOIY TabGJIMIIE), TAK KaK B 9TOM CJIydyae MPUBEOeHNe TPOUCXOOUT aBTOMATH-
YEeCKH.

CTpOKOBy'IO KOHCTAHTY MOZKHO 3allMCaTh, HMCIIOJIb3YsA KadkK OOBLIYHEIM CHUHTAKCHUC SQL, TaK " (I)OpMaT C
OOoJIliapaMu.

TakxKe MOXKHO 3aIlucaTh IPHUBEeOeHHe TUIIOB, UCIIOIb3YsI CHHTAKCUC (QYHKIIUM:

typename ( 'string' )

HO 3TO paboTaeT He OJIs BCeX UMEH TUIIOB; MOoOpoOHee 00 3ToM HamucaHo B [Togpasmene 4.2.9.
KoHCTPYKIHIO : :, CAST () M CHHTAKCHC BEI30Ba (PYHKIIMH MOXKHO TaKXKe HCIIOIb30BaTh IJIs Ipeodpaso-
BaHUS TUIIOB OOBIYHLIX BEIPAXKEHUI BO BpeMs BBIIIOJIHEHMS, KaK OmucaHo B [Tompasmerne 4.2.9. Bo usbe-
KaHWe CUHTAaKCHUYEeCKONW HEeONpPeIeleéHHOCTH, 3allUCh Tun 'crpoka' MOXKHO HCIIOIb30BAaTh TOIBKO [IJIs

yKa3aHMs TUIa IPOCTOM TEeKCTOBOM KOHCTAHTHL. Elllé OqHO orpaHUYeHte 3alUuCHu rurn 'crpoka': OHa He
paboTaeT Aj1sT MaCCUBOB; IJII TAKUX KOHCTAHT CJIEYeT UCIOJIb30BaTh : : MU CAST ().

CuHTaKCHUC CAST () cooTBeTCTByeT SQL, a 3amuch type 'string' aBasgeTcs 0000lIeHHEM CTaHOapTa:
B SQL Tako# CHHTAKCHC HOAOEPzKMBAeT TOJILKO HEKOTOPHIE THUIILI HaHHBIX, HO PostgreSQL mo3BomsieT
HUCIOJIb30BaTh €ro ayid Bcex. CHHTAKCHC C :: UMeeT UCTopuYecKue KOopHU B PostgreSQL, Kak u 3anuck
B BH€e BbI30Ba QYyHKLIMH.

4.1.3. OnepaTtopbl

Hms omepaTopa o6pa3yeT IIOCIem0BaTEeILHOCTD He 00mee yeM NAMEDATALEN-1 (1o ymondaHuio 63) cuM-
BOJIOB U3 CJIEYIOIIEro CIUCKa:

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

* CoueTaHUus CUMBOJIOB —— U /* He MOT'YT IIPUCYTCTBOBaTh B UMEeHU OIlepaTopa, TaK Kak OHU OyOyT
o003HavaTh Ha4yajo KOMMEHTapUs.

* MHOTOCHMBOJIBHOE UMS ormepaTrtopa He MO2KET 3aKaH4YUBaThCAd 3HAKOM + UJIK —, €CJIM TOJIBKO OHO He
COOEPXKUT TaKzKe OOUH U3 3TUX CUMBOJIOB:

~1@#% "~ &| 7

Hampumep, @- — OOIIyCTUMOE MMS OIepaTopa, a *— — HeT. brnarogaps 3TOMy OrpaHUYeHHIo,
PostgreSQL mozxkeT pa3bupaThk KOppeKTHBIe SQL-3ampock 6e3 mpo6esioB MeKay KOMIOHEHTaMH.

3amnmucriBasi HecTaHOapTHEIE SQL-omepaTophl, OOBIYHO HYKHO OTHEJISITh MMEeHa COCEOHUX OIIepPaTOpPOB
npobemaMu st OOHO3HAYHOCTHU. HampuMep, ecinu Bul OIpenenuiu IpeduKCHBIN ollepaTop C UMEHEM @,
BBl HE MOXKeTe HaIlucaTh X*QY, a OOJIZKHBI HamucaTh X* RY, 4ToOH PostgreSQL ogHO3HAYHO IIPOYHUTA
9TO KakK [Ba oIlepaTopa, a He OOUH.

4.1.4. CneumvanbHblie 3HAKU

HeKOTopBIe He aJI(l)aBI/ITHO-I_[I/I(I)pOBbIe CHUMBOIJIBI UMEIOT CIIellMaJIbHOEe 3Ha4YeHue, HO HpI/I 9TOM He SABJIsA-
10TCs oneparopaMu. [logpo6Hee MX MCIIONb30BaHUe OYOET PAaCCMOTPEHO MIPU ONMKUCAHUU COOTBETCTBYIO-
1Iero 3JeMeHTa CUHTaKCcuca. 3[1eCh OHU YIIOMUHAIOTCS TONBKO IJI CBeleHUs M 0000IIeHnsT UX IIpegHa-
3HAYEeHUdA.
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* 3Hax goiutapa ($), mpeaBapsOIIUN YUCII0, UCIOJIB3YETCS OIS IIPeACTaBIeHus ITO3UIIMOHHOT0 Iapa-
MeTpa B Tejie onpeneneHust GYHKIINHA WU IIOATOTOBJIEHHOTO OllepaTopa. B Apyrux KOHTEKCTaxX 3HaK
moJjiapa MOXKeT OBITh YaCThI0 HOeHTU(UKATOPA HIIHM CTPOKOBOM KOHCTAHTHI, 3aKJIIOYEHHOM B HOJIIa-

PHL

* Kpyrnbie cko6ku ( () ) mMeIOT 0OBYHOE 3HAYEHNE U IPUMEHSIOTCS [JId TPYIIUPOBKY BEIPAXKEHUN U
MOBHIIIEHUS TPUOPUTETA ONepalii. B HEKOTOPHIX ciydyasax CKOOKKM — 3TO HeoOxXoauMasi 4aCTh CUH-
Takcuca omnpenenéHHbx SQL-KoMaH.

* KBampaTHbIe CKOOKM ([]) IIPUMEHSIIOTCS IJIsI BEIIETIEHUS 3JIEMEHTOB MaccuBa. [logpobHee MaCCUBHI
paccMaTpuBaloTcs B Pa3zmene 8.15.

* 3amsaTeie (, ) UCIIONb3YIOTCS B HEKOTOPHIX CHHTAKCUYECKUX KOHCTPYKIIUAX OJIST Pa3feIeHusT 3JIeMeH-
TOB CIIHUCKA.

* Touka c 3anaToii (;) 3aBepiraeT KoMaHay SQL. OHa He MOXKeT HaXOOUTHLCS HUTTE BHYTPHU KOMaHIHI,
3a UCKJIIOYEHMEeM CTPOKOBHIX KOHCTAHT UM UOEHTU(GUKATOPOB B KaBEIYKAX.

e JIBOeTouue (:) IPUMEHSIETCS OJIsI BLIOOPKU «Cpe30B» MaccuBOB (cM. Pazmen 8.15.) B HEKOTOPBIX
ouanektax SQL (Hampumep, B Embedded SQL) nBoeToure MoxkeT ObITE TPedUKCOM B UMEHU IIepe-
MEHHOMH.

* 3BE3moYKa (*) MCIONIB3YETCSI B HEKOTOPHIX KOHTEKCTAxX KaK 0003HaYEeHNWEe BCEX MOJIeH CTPOKY WUIIU
cocTaBHOTO 3Ha4YeHUs. OHA TaKXKe UMEET CIlelnnabHOoe 3HaYeHne, KOrga UCIIOIb3yeT s KakK apry-
MEHT HEeKOTOPHIX arperaTHLIX QyHKINM, a UMEHHO QYHKIINH, KOTOPHIM He HYXKHBI SBHBIE TTapaMeT-

PHL.

* Touka (.) UCTIONIB3YETCS B YHCIOBLEIX KOHCTAHTAX, @ TaKXKe [JIs OTOEeNIeHUST UMEH CXeMbI, TaOInuIThl U
cToJIOIA.

4.1.5. KomMeHTapum

4

KomMMeHTapuii — 9TO IOCHIEN0BaTEeIbHOCTh CUMBOJIOB, KOTOPas HAYMHAETCS C IBYX MUHYCOB M IPOIOJI-
KaeTcCsI M0 KOHIIA CTPOKH, HAallpuMep:

—— DTO CTaHIAPTHBEH KOMMEeHTapu# SQL

KpOMe 3TOro, OJIOUYHEIE KOMMEHTApPHWX MO2KHO 3allMCHIBATh B CTUIIE C:

/* MHOTOCTPOUHBIA KOMMEHTAapHUH

* C BIOXEHHOCTbLIO: /* BIOXEHHBIH OGIOK KOMMeHTapud */

*/
roge KOMMeHTapI/Iﬁ HaYUHaeTCA C /* U IIPOOOJIZKAE€TCAd OO0 COOTBETCTBYIOIIET O BXOXKIEHUA * /. Brno4Hbie
KOMMEHTapUM MOXKHO BKJIaAbIBATh APYT B APYyTra, Kak pa3pemnieHo no ctaumapty SQL (Ho He pa3pelleHo B
C), TAK 9TO BBEI MO2K€T€ KOMMEHTHUPOBATH OosbIrie 6JI0OKK KOIIla, KOTOPEBIE ITPHU 3TOM YK€ MOTYT COOEepPXkKaTb
OJI0KHU KOMMEHTaApHEB.

KomMMeHTapuii yoanseTcs U3 BXOOHOTO ITIOTOKA B Hayajle CHHTAKCUYECKOTO aHalu3a U GaKTUUeCKH 3a-
MeHsieTCs mpoOesioM.

1.6. NpuopuTteTbl ONepaTopos

B Ta6nuie 4.2 nmoka3aHbl MIPUOPUTETH U OUEPEMHOCTD OIIEPATOPOB, AelcTBylomme B PostgreSQL. Bomb-
IIMHCTBO OIIEPATOPOB MMEIOT OJMHAKOBHIN IIPHUOPUTET U BRIYMCISIOTCS CleBa HampaBo. [Ipuopuretr u
0YEPENHOCTD OTIEPATOPOB KECTKO (GMKCUPOBAHEI B CMHTAKCUYECKOM aHasm3aTope. Eciiu BH XOTUTE, YTO-
OBl BEIpaXKeHME C HECKOJIBKUMM OllepaTopaMu pa30upasiock He B TOM IOPSIAKE, KOTOPHINA HUKTYIOT 3TU
TTPUOPUTETHI, T0OaBbTE CKOOKH.

Ta6aumna 4.2. [IpuopuTeT ONMEepaTopoB (OT 0OIBITEro K MEHbIIIEeMY)

Oneparop/371€MeHT OuepéaHOoCThL OnucaHue
clIeBa-HaIpaso pa3menuTent UMEH TabGIUILI U CTONIOIIa
CcJieBa-HamIpaBo IpuBefeHne TUIOB B cTuie PostgreSQL
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Oneparop/371€eMeHT O4yepeéaHoCTh OnucaHue

[] ClIeBa-HaIpaso BLIOOD 3JIEMEHTa MaccuBa

+ - CIIpaBa-HaJIeBO YHapPHBIU IIJII0C, YHAPHBIM MUHYC

COLLATE clieBa-HaIIpaBo BBIOOD HpaBujIa COPTUPOBKHU

AT clIeBa-HalpaBo AT TIME ZONE

~ CcleBa-HaINpaBo BO3BeJIEHNE B CTEIEHb

* /% clieBa-HaIlpaBo YMHOXKEHUe, feJIeHne, OCTaTOK OT fAeJie-
HUA

+ - clieBa-HaIlpaBo CJI0JK€eHUe, BEUUTaHUe

(;mro6o¥ mpyToli orlepaTop) cleBa-HalIpaBo BCe OpyTrue BCTPOEHHBIE U I10JIb30Ba-

TeJILCKHE OTIePATOPHI

BETWEEN IN LIKE ILIKE SIMILAR IIPpOBEPKa Jualla3oHa, ITPOBePKa 4YJIeH-

CTBa, CPaBHEHHUE CTPOK

<> =<=>=<> OIIepaTOpPhl CDABHEHUA

IS TRUE, IS FALSE, IS NULL, IS
DISTINCT FROMHU T. ..

IS ISNULL NOTNULL

NOT CIIpaBa-HAJIEBO JIOTU4YEeCKO€ OTpHUullaHHE
AND CJieBa-HaIIpaBO JIOTH4YeCKasad KOHBIOHKIINA
OR CJieBa-HallpaBO JIorn4decCKasa JU3BbIOHKIINA

3aMeThTe, YTO MpaBuUa MPUOPUTETA OMEePATOPOB TaKXKe MPUMEHSIOTCS K OlepaTopaM, OnpenenéHHbIM
TTOTB30BaTeJIEM C TEMHU K€ UMEeHaMM, UTO ¥ BHIIIIETIEPeYNCIeHHBIE BCTPOEHHBIE omlepaTopsl. Hampumep,
€CJIM BHI OTIPEeHeIUTE OTePaTop «+» A HeKOTOPOTO HECTAaHAAPTHOTO TUTIA JaHHHIX, OH OyIeT UMEeThb TOT
e MPUOPHUTET, UTO U BCTPOEHHHIN OTIepaTop «+», He3aBUCUMO OT TOTO, YTO OH Yy Bac feraer.

Korna B KOHCTPYKILIMHY OPERATOR HMCIIOJIB3YETCA UM4 OoIlepaTopa Co CXGMOfI, HaIIpyMep TakK:
SELECT 3 OPERATOR (pg_catalog.+) 4;

TOTTIa OPERATOR MMEET MPUOPUTET MO YMOJTYAHUIO, COOTBETCTBYIOIMHM B Tabnuiie 4.2 CTPOKe «JT000MH
OPYyTO# omepaTtop». DTO HE 3aBUCUT OT TOTO, KaKMe MMEHHO OTEPaTOPhl HAXOOSTCS B KOHCTPYKIUU
OPERATOR () .

IIpuMmeyanue

B PostgreSQL po Bepcuu 9.5 gencTBOBaaIyM HEMHOTO APYyTrHe IIpaBuUjla IPUOPUTETa OIepaTopoB. B
YaCTHOCTH, OIIEPATOPHI <=, >= U <> 00pabaThIBaIMCh 110 0OIIEeMy IIPaBUJIY; ITPOBEPKHU IS MMEJIHN
0oJiee BEICOKHUY ITPUOPUTET; a NOT BETWEEN M CBSI3aHHBIE KOHCTPYKIIMK paboTasiy HecorjlacoBaHHO
— B HEKOTOPHIX CIIy4Yasx IPHUOPUTETHEE OKAa3kIBaJICA olepaTop NOT, a He BETWEEN. OTU IIpaBuiIa
OBLTH M3MEHEHHI OJIS JTyYIIero COOTBeTCTBUSA CcTaHOapTy SQL u OJist yMeHbIIeHUs Iy TaHUIIbl U3-3a
HEeCOTJIaCOBaHHOM 00pabOTKU JTOTMYECKH PaBHO3HAYHBIX KOHCTPYKIHUH. B GOIBIINHCTBE CIydYaeB
9TH U3MEHEHUs HUKAK He IPOSIBATCS, THO0 MOT'YT IPUBECTH K OIIMOKAM THUIIa «HEeT TAaKOro omepa-
TOpa», KOTOpPEIe MOXKHO Pa3pellnTh, fo0aBuB CKOOKH. OmTHAKO BO3MOKHEI 0COOBIE CIydaH, Korma
3amnpoc OymeT pa3o6paH 6e3 omubKy, HO ero IIOBeIeHHue MOKET U3MEHHUTHCS.

4.2. Bolpa>keHua 3Ha4YeHun

BripaxkeHus 3HaUE€HUS IIPUMEHSIOTCA B CaMBbIX Pa3HBIX KOHTEKCTaX, HallpUMeEp B COUCKE Pe3yIbTaTOB
KOMaHAOH SELECT, B 3HAUEHUSIX CTONOIIOB B INSERT UM UPDATE HM/IX B YCJIOBUSX IMOMCKA BO MHOTHX KO-
MaHpgaX. Pe3ymbTaT TakKoro BRIPAXKEHHUS MHOTHOA HA3bIBAIOT CKA/SPOM, YTOOH OTIUYUTH €TI0 OT Pe3yiib-
TaTa TabOJIUYHOTO BEIpaXKeHUus (KOTOPHIN ITpeacTaBiIsieT coOboi Tabmuirty). A caMu BEIpazKeHUsI 3HAYEHUST
4YaCTO HA3BIBAIOT CKA/ASPHbIMU (WUJIU MPOCTO B8bipadiceHussmu). CHHTAKCUC TaKUX BBIPaXKeHUM ITO3BOJIS-
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€T BHIYMCJIATh 3HAYEHUS U3 MPUMUTUBHLIX YaCTeM, UCIIOJB3YS apudMeTUUYECKUe, JIOTUYECKUE U APYyTUe

omepanuu.

BripaxxeHusIMU 3HAYEHUS SABJISIOTCH:

* KoHCTaHTa UM HEIIOCPEOCTBEHHOE 3HAYEHUE

¢ CcblIKa Ha cTober

¢ CchplJIKa Ha MO3UIIMOHHBIN ITapaMeTp B TeJle onpeneneHus QYHKINYU WU IOATOTOBIEHHOT 0 OIlepaTo-
pa

* BrIpaxeHue C UHOEKCOM

¢ BripaxeHue BrIOOpaA IO

e [IpumeneHue onepartopa

* BrI30B QyHKIMU

e ArperaTHOe BHIpaxkeHUe

* BrI30B OKOHHOU (pyHKIIUU

e [IIpuBepeHue TUIOB

e TlpuMeHeHUe ITPaBUI COPTUPOBKU

e CxanspHBIM ITOO3aIIPoC

* KOHCTPYKTOp MaccuBa

¢ KoHCTpyKTOpP TaOIUYHOM CTPOKH

¢ Kpome Toro, BhHIpaxkeHueM 3HaYeHHUS SIBISIOTCS CKOOKY (IpemHasHadYeHHEIe OIS TPYIIUPOBKHY IIO-

BBIPAKEHUH U IepeoIpenesieHus IIPUOPUTETA )

B momosiHEeHME K 9TOMY COUCKY €CTh eIllé HECKOJIbPKO KOHCTPYKIIUM, KOTOPhIE MOXKHO KJIaCCUGUIIMPOBATH
KaK BBIPAXKEHUS, XOTSI OHU HE COOTBETCTBYIOT OOIIIMM CHHTAKCHUYEeCKUM npaBunaM. OHU OOBIYHO UMEIOT
BUn (yHKIIMM WM olepaTopa M OyAyT PacCMOTPEHBI B COOTBETCTBYIOIIEM pas3mene ['maBwr 9. [Tpumep
TaKOM KOHCTPYKIIUM — TIPEAIOKEHNE IS NULL.

MtI yke oOcyouiau KOHCTAHTH B [Togpa3nerne 4.1.2. B cneaymomux pasneaaXx PacCMaTPUBAIOTCS OCTallb-
HBbI€ BAPHUAHTHI.

4.2.1. CcbiJZIKM Ha cTONOUbI

Ccrinky Ha cToJ6el MOXKHO 3alucaTh B Gopme:

OTHOIIEeHHE . HMH_CTOH5L[&

3mech ormomenme — UMS TAOMUIIEI (BO3MOZKHO, IIOJIHOE, C UMEHEeM CXEMEBI) UJIN €€ IICEeBIOHUM, oIpene-
TIEHHBIN B OPEOJIOKEHUU FROM. ITO UMS M Pa3desIsIonIyi0 TOUKY MOXKHO OIIyCTUTH, €CITH UMS CTOI0Ia
YHHUKAIbHO Cpenu Bcex TaOmull, 3a[eCTBOBAaHHBIX B TeKyIleM 3amnpoce. (Cm. Takxke ['maBy 7.)

4.2.2. NMNo3MUUOHHDbIE NapaMeTpbl

CchHINIKa Ha HO3UIMOHHBIN ITapaMeTp IPUMeHsIeTCs IO oOpallleHus K 3HaUYeHUIo, mepemaHHomMy B SQL-
omepaTop H3BHe. [lapaMeTphl HCIIONL3YIOTCS B omnpenesieHusax SQL-QYHKIINE ¥ IIOATOTOBIIEHHEIX OIle-
paTopoB. HekoTopkle KIMEeHTCKHUe OMOIMOTEeKH TaKxKe IMOANepKUBAIOT Iepenavdy 3HaUYeHUH OaHHEIX OT-
OeNnbHO OT camMoi SQL-KOMAaHIBl, ¥ B 3TOM CJIy4uae IIapaMeTpPhl IO3BOJISIOT CChIIATHCSA Ha TaKHe 3Haue-
Hus. CChITKA Ha MapaMeTp 3aMuCHIBAETCS B Cledylolei ¢hopme:

Suyrcio

Hampumep, paccMoTpuM cliefyioliee onpenenenue GyHKINU dept:

CREATE FUNCTION dept (text) RETURNS dept
AS $$ SELECT * FROM dept WHERE name = $1 $$
LANGUAGE SQL;
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3mech $1 Bcerpa OyIeT CcChUIAThCS Ha 3HaUeHUe IIePBOT0 apryMeHTa QyHKINH.

4.2.3. NHpeKkchbl 371eMeHTOB

4

Ecnu B BEIPpazKE€HHWU BBI UMeeTe JeJI0 C MaCCUBOM, TO MO2KHO M3BJI€Yb OHpeHeHéHHbIﬁ ero 3JIEMEHT, Ha-
IINCaB:

BhIpaAXeHHE [ HHOEeKC]

UITH HECKOJIBKO COCETHUX 3TIEMEHTOB («Cpe3 MacCHuBa»):

BEIpaXeHHE [ HUXHHH HHIOEKC:BEPXHHH_HHIOEKC]

(3mech kBappaTHBIE CKOOKM [ ] HOJIZKHEBEI IIPHUCYTCTBOBaTh OYKBaJibHO.) KaXKOelil mmnexc caM 1o cebe

SIBJISIETCSI BRIPAKEeHUEM, PE3yNIbTaT KOTOPOTO OKPYTAIETCS K OJIMXKaNIIeMy I[eJIOMY.

B o011eM ciiydae sopaxenme MaCCUBA [OJIXKHO 3aK/II0YaThCS B KPYTJIble CKOOKHM, HO UX MOXKHO ONyCTHUTh,
KOTIa BEIpaXKeHue C UHAEeKCOM — 3TO IIPOCTO CChIIKA Ha CTONOeI] Ui IMO3UIIMOHHEIN mapaMeTp. Kpome
TOT0, MOKHO COEIVMHMNTHh HECKOIBKO MHOEKCOB, ECIIU UCXOOHBLIM MaCcCUB MHOTOMEPHEIH. Hanpumep:

Mod_Tabnuua.cronbern_Maccus [4]
Mod_Tabnuua.crtonbern_maccun_2d[17] [34]
$1[10:42]

(dyHnxumnga_maccus (a,b)) [42]

B nocnepgHel cTpoke KpPyTrible CKOOKM Heobxomumel. [Togpo6Hee MacCHUBHI paccMaTpuUBaloTCs B Pasfme-
ne 8.15.

2.4. Bbibop nons

Ecnu pe3ynbTaT BHIpaXKeHUS — 3HA4YEeHUE COCTAaBHOT'O THIIA (CTPOKa TalJIWIIEI), TOTHA OIpedesieéHHOoe
TToJie 3TOW CTPOKM MOXKHO M3BJI€Yhb, HATIMCAB:

BEIPAXEHHE . HM4__ 1014
B o6111eM ciiy4ae sopaxenme TAKOTO THIIA OOJIZKHO 3aKJII0YATbCsS B KPYTJIble CKOOKM, HO UX MOZXKHO OITy-
CTUTh, KOTTIa 9TO CCHIIKA Ha TabJIUIy MU IO3UITMOHHLIN ITapaMeTp. Hanpumep:

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

(TakuM 00pa30M, IOJIHASI CCHIIKA Ha CTOJI0EIl — 3TO IIPOCTO YAaCTHBIM CiIy4dad BeIOOpa I0iis.) BazkHBIH
OCOOHIH ClTy4Yai 37lech — M3BJIeYeHMe II0JIS U3 CTOJIOAa COCTAaBHOTO THIIA:

(cocTaBHOU_cTonbel) .nomne
(Mog_Tabnuiua.coCTaBHOU_cTonbel) .none

3mech CKOOKM HYKHBI, YTOOBI ITOKA3aTh, YTO cocTaBHO#_cTonben — 3TO UMS CTONOIA, a He TaOIUIILI, U
YTO Mo _Tabnuia — UMS TaOJIUIE], @ He CXEMEIL.

BhI MOZKeTe 3aTIpPOCUTDh BCE MOJIST COCTABHOTO 3HAYEHUST, HAKUCAB . *:

(cocTaBHOM_cTonbery) . *

9Ta 3anuch JelcTByeT I10-pa3HOMY B 3aBHCHMOCTH OT KOHTEKCTa; HoapobHee 06 3ToM roBopurcs B ITop-
pa3gerne 8.16.5.

4.2.5. IpuMmeHeHne onepartopa

Cy'I_T_IeCTBYIOT OBad BO3MOZXKHEBIX CMHTAKCHCa ITPDUMEHEHUA OIIEePaTOPOB:

BEpaXeHHe orneparop Bripaxenne (OMHAPHBIN WHOUKCHEIA OIIEPaTop)
oneparop Bhipaxenue (YHAPHBIN IIPe(UKCHBIN OIepaTop)

re omeparop COOTBETCTBYET CHHTAKCHYECKHUM IIpaBHiIaM, ONMCAaHHBIM B ITompa3smerne 4.1.3, nmubo 31O
OIOHO M3 KJIIOYEBHIX CJIOB AND, OR M NOT, Iu0O IIOJTHOEe UM oIlepaTopa B ¢hopMe:
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OPERATOR (cxeMa . uMd_oneparopa)

Cy'I_T_IeCTBOBaHI/Ie KOHKPETHBRIX OII€PAaTOPOB U UX THUIL (YHaprIfI U 6HHapHBIﬂ) 3daBHCHUT OT TOT'O, KaK U Ka-
KH€e OIIepaTOoOpPkhI OITpeneieHbl CHCTEMOU U MOIb30BaTEIEM. BCTpOGHHBIe OIIepaTOpPHI OIIMCAaHEI B ['nmaBe 9.

4.2.6. Bbi3oBbl (hyHKL UK

BrI30B (hyHKIIMU 3allMCHIBAETCS IPOCTO KakK UM QYHKIMU (BO3MOXKHO, HOTIOJTHEHHOE UMEHEM CXEMEI) 1
CIIKCOK apTyMeHTOB B CKOOKax:

umMd_¢QyHkyuu ([ BblpaxeHue [, BblpaxeHHe ... 1])
Hanpumep, Tak BEIYUCIISIETCS KBaJlpaTHBIN KOPEeHb U3 2:
sqgrt (2)

Crnncok BCTPOeHHHBIX GYHKIUY npuBenéH B [1aBe 9. [Tonb30BaTesIb TaKXKe MOXKET OIpedesiuTh U ApyTrue
byHKIIIN.

BreIimonHsIsT 3ampockl B 0a3e maHHHIX, Te OOHU II0JIh30BaTEJIM MOTYT HE HOBEPSATH OPYTHM, B 3aIlMCH BBI-
30BOB QYHKIHUI COOJIIOmaiTe MEPHI IIPEeIOCTOPOKHOCTH, onucaHHbIe B Pasmene 10.3.

AprymMeHTaM MOT'YT OBITh ITPUCBOEHEI HeOOsI3aTeNbHEIE UMeHa. [logpobHee 06 aTom cM. Pasmen 4.3.

IIpumMeuyaHnue

OyHKIMIO, IPUHUMAIOIIYI0 OOUH apr'yMEHT COCTAaBHOTO THIIA, MOXKHO TaKXe BhI3LIBATh, UCIIONb3YS
CHUHTAKCHC BEIOOpA MOJIsA, ¥ HAao60pOT, BHIOOP MOJIST MOXKHO 3alKMcaTh B (PyHKIIMOHAILHOM CTHIIE.
To ecTb 3amucu col (table) U table.col PaBHOCHJILHEL M B3aUMO3aMeHSAeMbl. ITO IIOBEIeHUE He
orosopeHo ctanmapToM SQL, HO peanu3oBaHo B PostgreSQL, Tak KaK 9TO IO3BOJISIET UCIIOJIb30BaTh
byHKIMY O SMYISIIUN «BEYUCIISIEMEIX ITonel». [logpo6Hee 3T0 onucaHo B [Tomgpasmene 8.16.5.

4.2.7. ArperaTHble Bblipa>XeHuUA

AepezamHoe 8blpasiceHue TpeAcTaBisieT COO0U MPUMEHEeHUe arperaTHol GyHKIIMU K CTPOKAM, BEIOpaH-
HBIM 3aIIPOCOM. ATperaTHasi GYHKIMS CBOOUT MHOXKECTBO BXOJHBIX 3HAYEHUH K OQHOMY BEIXOOHOMY, KaK
HalpuMep, CyMMa WU CpefiHee. ATperaTHOe BhIpaXkKeHUe MOXKET 3alUCHIBATLCS CIIEAYIOIIUM 060pa3oM:

arperartHad_@QyHKUHY (BelpaxeHue [ , ... ] [ npemnoxenue_order_by ] ) [ FILTER
( WHERE ycunoBue_¢unbtpa ) |

arperarHad_¢yHkyug (ALL BepaxeHue [ , ... | [ #mpepgnoxenue_order_by 1 ) [ FILTER
( WHERE ycnoBue_ ¢unbrpa ) |

arperarHad_¢yaxkgug (DISTINCT Bripaxenue [ , ... ] | npemmnoxeHue_order_by ] ) [ FILTER
( WHERE ycunoBue_¢unbtpa ) |

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

arperarHad_¢yHKkyug ( [ BelpaxeHue [ , ... ] 1 ) WITHIN GROUP ( mpennoxenHue_order_by )

[ FILTER ( WHERE ycnoBue_¢unberpa ) |

30ech arperaruasg_¢yuxyus — UMSI paHee OnpefeIéHHON arperaTHONM QyHKITMY (BO3MOXKHO, AOIMOITHEH-
HOE UMEHEM CXEMEHI), srpaxernne — JII000e BEIpAaXKEHUE 3HAUYEHUS, He cofiepXKallee B cebe arperaTHOTO
BEIPpaAzKE€HUA UIJIN BEI30Ba OKOHHOH (bYHKIJ;I/II/I. Heo0Os3aTennHbIe IIPEeOJIOKEHUs npennoxeHHe_order_by A
ycrnoBHe_¢QuIb Tpa OIIUCBEIBAIOTCS HUXKE.

B nepBoii popme arperaTHOro BEIpaXKeHUs arperaTtHas PyHKIMS BBI3BIBAETCS OIS KaXKOOU CTPoKU. BTo-
pas popma sKBUBaJIEHTHa IE€PBOM, TakK KaK yKalaHue ALL IIOoApa3yMeBaeTCs 10 yMoIdyaHuio. B TpeTheit
dbopme arperaTHas GyHKIUSA BEI3BIBAETCS IJI BCEX PA3/IMUHBIX 3HAUYEHUN BhIpaxkeHus (unu Habopa pas-
JIMYHBIX 3HAYEeHUH, JIT HECKOJIbKUX BhIpazKeHU), BEIEJIEHHBIX BO BXOOHEIX aHHBEIX. B ueTBEPTOU op-
Me arperaTHas QyHKITUS BEI3BIBAETCS A1 KaXKI0M CTPOKH, TaK KaK HUKAKOT0 KOHKPETHOI'O 3HaYeHUs He
yKa3aHo (0OBIYHO 3TO UMEET CMBICI TOIIBKO IJIst GYHKIHMHU count (*) ). B mocmegHel popMe UCHOIB3YIOTCS
copmupyouw,ue arperaTaeie GyHKIIUYN, KOTOPBIEe OYOYT OMMCAHE HUXKE.
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BonbIIMHCTBO arperaTHLIX GQYHKIIUNM UTHOPUPYIOT 3HadeHuss NULL, Tak 4To CTPOKH, IOJis KOTOPHIX BhIpa-
KEHUS BLIIAIOT OOHO MM HeCKONIbKOo 3HaueHui NULL, oT6pachBaOTCsA. 9TO MOXKHO CUUTATh UCTUHHBIM
IJISI BCEX BCTPOEHHEBIX OIIEPATOPOB, ECIIU SBHO HE TOBOPUTCS 00 06paTHOM.

Hampumep, count (*) momcuuTaeT 00Iee KOIUYECTBO CTPOK, a count (f1) TOIBKO KOJIMYECTBO CTPOK, B
koTopheix £1 He NULL (Tak Kak count urHopupyeT NULL), a count (distinct f1) HOACYUTAET UUCIIO
pa3nuuHbX ¥ OTHUYHBIX OT NULL 3HaveHwuit cTonbua f1.

OOBIYHO CTPOKM HAHHBIX IIEPENal0TCs arperaTHod (pyHKIWY B HEONPENeJIEHHOM IIOPSOKEe M BO MHOTHX
ClydasiX 3TO He MMeeT 3HaYeHUs, HanpuMep QYHKIUA min BHIAET OJMH U TOT XKe pe3yJibTaT He3aBUCH-
MO OT IOPSIAKa IMOCTYNIAoIUX AaHHEX. OQHAKO HEKOTOPhIe arperaTHble GYHKIUY (TaKue KakK array_agg
U string_agg) BHIOAIOT PE3Y/IbTATH, 3aBUCANINE OT IOPSAAKa OaHHEIX. [[JIg TaKUX arperaTHbIX GyHKIMHR
MOZKHO 000OaBUThH npennoxenue_order by W 3aaTh Hy}KHbeI TIIOPAOOK. ITO npennoxenne_order_by AMe-
€T TOT K€ CUHTAKCHUC, YTO U IIPEIJIOKEeHUe ORDER BY Ha YPOBHE 3allpoca, Kak onucano B Pa3pnerne 7.5, 3a
UCKJIIOYEHHUEM TOTO, YTO €TI0 BHIPAXKEHUS OOJIKHEI OBITH ITPOCTO BHIPAXKEHUSIMHU, @ He UMeHaMHU Pe3yib-
TUPYIOIIUX CTOJIONOB MK yuciiaMu. Hampumep:

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

3amMeThTe, YTO IIPpU MCIIOJIb3OBAHMNHU arperaTHbIX Q)YHKLII/II;'I C HECKOJIBKUMHU apPryMeHTaMu, IIPpeajiozkKeHue
ORDER BY I/IJIéT II0CJIe BC€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 BapHaHT CHHTAKCUYECKHU OOIIYCTHUM, HO OH ITPEICTaBJIsIeT COO0M BEI30B arperaTHou QyHKITUN
OOHOTO apryMeHTa C ABYMSA KII0UaMH{ ORDER BY (IIpH 3TOM BTOPOI He MMeeT CMBIC/Ia, TaK KaK 9TO KOH-
CTaHTa).

Ecnu npeninoxeHnue _order by OOIIOJIHEHO YKa3aHHeM DISTINCT, TOrda BCe BEIPpaxKeHUusd ORDER BY OOJIXK-
HBI COOTBETCTBOBAThH OOBIYHBIM AprymeHTaM aneFaTHOfI (I)YHK]'_II/II/I,' TO €CTh BEI HE MOZXKeTe COPTUPOBATH
CTPOKH II10 BEIPpAXKEHHIO0, He BKJ'IIO‘-IéHHOMy B CIIMCOK DISTINCT.

IIpuMmeyanue

Bo3MOXKHOCTb yKa3bIBaTh ¥ DISTINCT, ¥ ORDER BY B arperaTHOM (YHKIIMU — 3TO pacIIUpeHUe
PostgreSQL.

ITpu moGaBiieHWM ORDER BY B OOBIYHHIM CITMCOK apTyYMEHTOB arperaTHoOM ()YHKIIUH, OIMMCAHHOM [0 3TO-
TO, BEITIIOJIHSIETCS COPTUPOBKA BXOOHBIX CTPOK [JISI YHUBEPCAJIbHBIX M CTaTUCTUYECKUX arperaTHhIX QyHK-
UH, OJIsi KOTOPHIX COPTHPOBKA HeobOs3aTenbHa. Ho ecTh MOOMHOXKECTBO arperaTHEIX GYHKIUH, cOpmu-
pyrowue azpezamuble yHKUUU, OIS KOTOPHIX mpennoxenue_order SBIISETCS 0053amebHbiM, OOBIYHO
IIOTOMY, YTO BEIYUCIIEHHUE 3TON (GYHKIIMU UMEET CMBICJI TOJIBKO IIPH OIPENEeIEHHON COPTUPOBKE BXOTHEBIX
CTPOK. THIUUYHBIMU IIPpUMePaMU COPTUPYIOUIUX arperaTHBIX (QYHKIIUU SBISIOTCSA BRIYMCIIEHUS pPaHTa U
npoueHTuns. [IJsg COPTUPYIOUIe arperaTHol QYHKIMU npennsoxerue order by 3alUCHIBAETCS BHYTPU
WITHIN GROUP (...),YTO UJIJIIOCTPUPYET IIOCIIeOHUN IIPpUMeD, IPUBEeAEHHLIN BhIlle. BrIpaXkeHus B npen—
noxenuy_order_by BHYUCISIOTCS OMHOKPATHO MJIS KaXKOOM BXOOHOM CTPOKHM KaK apTyMEHTHI OOBIYHOM
arperaTHoOM QYHKIIMYA, COPTUPYIOTCS B COOTBETCTBUYU C TPeOOBaHUEM npennoxenud_order by W IIOCTyIa-
10T B arperaTHyio GyHKIIMY KaK BXofAsiire apryMeHTHl. (Ecnu Xe npennoxenne_order by HaXOOUTCS He
BWITHIN GROUP, OHO He IlepefaeTcs KaK apryMeHT(bl) arperaTHoil GyHKIUU.) BeipaXeHUsI-apryMeHTH,
IPeUIeCTBYIONME WITHIN GROUP, (€CIIM OHU €CThb), Ha3bIBAIOTCS HeNnocpeodCmaeeHHbIMU ap2yMeHmamu,
a BBIpaXKeHUs, yKa3aHHbIe B npennoxenuy_order_ by — dzpe2upyemuvlMu apzymeHmamu. B oTnuyue ot
apTryMeHTOB OOBIYHOM arperaTHol GyHKIINYM, HEIIOCPEACTBEHHBIE apPT'yYMEHTHI BEIYUCIISIIOTCS OOHOKPATHO
IJIsT KaXXI0T0 BhI30Ba (GYHKIIUHU, a He OJIs KaXKO0MW CTPOKU. DTO 3HAUUT, YTO OHU MOTYT COJepZKaTh Ie-
peMeHHBIe, TOJIBKO €CIIU 3TU IIepeMeHHbIe CTPYIIIUPOBaHEl B GROUP BY; 9TO CYTh TO XKe OTrpaHUYEHUE,
YTO AeHCTBOBasIO Obl, 6yIb 9TH HEIIOCPEICTBEHHLIE apTYMEHTHI BHE arperaTHoro BeipaxkeHusi. Hemocpem-
CTBEHHBIE apryMEeHTHI OOBIYHO HCIIOIL3YIOTCS, HAIIPUMED, OJIST YKa3aHus 3HaUYeHHs ITPOLIEHTHUIISA, KOTO-
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poe UMEeET CMHBICJI, TOJIBKO €CJIU 3TO KOHKPETHOE YMCJIO [JIsi BCero pacyéTa arperatHoi ¢pyHkuuu. Criu-
COK HETIOCPENCTBEHHBIX apTYMEHTOB MOKET OBITh IYCT; B 9TOM CJIy4Yae 3allUIINuTe IIPOCTO (), HO HE (*).
(Ha camomMm pene PostgreSQL nmpumeT 00e 3anucH, HO TOIBKO IIEpPBasi COOTBETCTBYET cTaHmapTy SQL.)

ITpuMep BBIZ0Ba COPTUPYIOIIEH arperaTHON QYHKITUN:

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

oHA mojy4yaeT 50-bIf IPOIEHTUIb, UJIM MeOHaHy, 3HaYEeHHUsI CTOJIOA income M3 TAOGIUILI households.
B mamHOM ciiy4ae 0.5 — 3TO HEMOCPEOCTBEHHBIN apryMeHT; eC/Iu Obl Ap0o0b MPOLIEHTHUISI MEHSIIAaCh OT
CTPOKH K CTPOKE, 3TO He UMeJIo OBl CMBICTIA.

Ecnu mo6aBieHo npenoxeHue FILTER, arperaTHOU (byHKIJ;I/II/I IIOJAI0TCA TOJIBKO T€ BXOOHBIE CTPOKH, OJId
KOTOPHBIX ycrnoBHe_ _¢unbrTpa BEIYUCIIAETCA KaK HCTUHHOE; OPYrue CTPOKH OT6paCLIBaIOTCH. HaanMep:

SELECT

count (*) AS unfiltered,

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

(1 row)

IIpemonpenenénHbie arperaTHble pyHKIMY onucadsl B Pasgerne 9.21. [Tomk30BaTenb TaKXKe MOXKET OIIpe-
OEeUTh OPYTHE arperaTHbie QYHKIWH.

ArperaTHoe BHIpaXKeHUE MOXKET (PUTYPUPOBATh TOJIBKO B CIIMCKE PE3YJIbTAaTOB HJIM B IPenloXKeHUHn
HAVING KOMaH[ObLl SELECT. Bo Bcex oCTanbHBEIX NTPENJIOKEHUIX, HallpuMep WHERE, OHU 3allpellleHbl, Tak
KaK 3TU MIPENJIOKEeHUs JIOTUYEeCKU BRIYMCISIOTCS [0 TOT0, Kak (OPMUPYIOTCS pe3yJIbTaThl arperaTHhIX
byHKIHN].

Korpa arperatHoe BeIpaXkeHUe UCIIONIb3yeTCA B rmogsamnpoce (cM. [Togpasmen 4.2.11 u Pasgen 9.23), oHO
O0OBIYHO BHIUUCJIETCS [JII BCEX CTPOK Ioazamnpoca. Ho ecnu B apryMeHTax (UK B ycrosun_filter) ar-
peraTHoOM QPYHKITUYM eCTh TOJILKO IIepEMEHHEBIE BHEIITHET0 YPOBHS, arperaTHast GyHKIIUSI OTHOCUTCS K O/I1-
KaWIIeMy BHEITHEMY YPOBHIO U BRIUMCIISETCS OJI BCEX CTPOK COOTBETCTBYIOIIEr0 3ampoca. Takoe arpe-
raTHOE BEIpaXKeHUE B LIeJIOM SBISIETCS BHEIIHEM CCBHIJIKOU AJIS CBOEro IIoa3anpoca U Ha KaXKAOM BEIYUC-
JIEHUU CYUUTAETCA KOHCTAHTOU. [Ipy 3TOM HOMyCTHMOE IOJI0OXKEHUE arperaTHOM (GyHKIUU OrpaHUYUBa-
€TCs CIIMCKOM pe3yIbTaTOB U NPEIJI0KeHNeM HAVING Ha TOM YPOBHE 3alIpOCOB, I'le OHa HaXOOUTCH.

4.2.8. Bbi30Bbl OKOHHbIX (PYHKLUHA

Bwbi308 0KOHHOU (pyHKUUU TIPEOCTaBIsIeT coOol MpuMeHeHre GYHKIIUY, TOH00HOM arperaTHoM, K HEKOTO-
poMy HabOpy CTPOK, BEIOPaHHOMY 3aIllpOCOM. B oTnuuMe OT BHI30BOB HE OKOHHBIX arperaTHBIX GYHKITUH,
TIPY 9TOM He IIPOUCXOOUT T'PYIIIHPOBKA BHIOPAHHBIX CTPOK B OOHY — KaXKfasi CTPOKa OCTAETCS OTHEIb-
HOM B pe3yJbTaTe 3anpoca. OgHaKo OKOHHas GyHKIMS UMeeT OOCTYI KO BCEM CTPOKAaM, BOIIEOIINM B
TPyInOy TeKyIled CTPOKU COTJIaCHO YKa3aHUIO I'PYHIIHPOBKHU (CHMCKY PARTITION BY) B BEI30BE OKOHHOM
dyHK1MYM. BEI30B OKOHHOM (QYHKIIMKA MOXKET UMETD CclieAyloline (hOpMBbI:

umd_¢QyHxkyuu ([ BelpaxeHue [, BbpipaxeHHe ... ]]) [ FILTER ( WHERE npennoxeHHe_QuUabTpa ) |
OVER wmMg_OkKHa

umd_¢QyHxkyuu ([ BelpaxeHue [, BbipaxeHHe ... ]]) [ FILTER ( WHERE npennoxeHHe_ QuUAbTpa ) |
OVER ( onpenesieHHe_OKHAa )

umda_¢yuaxkguu ( * ) [ FILTER ( WHERE npennoxenwe_ ¢uiabrrpa ) | OVER uMg_OKkHa

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

3neCBonpeﬂeneHHe_OKHa3aHHCHBaeTCH]BBHne

[ HMI_CcymecTByomEero_OKHa |
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[ PARTITION BY Brpaxenuwe [, ...] ]
[ ORDER BY Bripaxenue [ ASC | DESC | USING omeparop ] [ NULLS { FIRST | LAST } ]
[r «..1 1]

[ ompemenenue_paMkH ]
Heo6s13aTenbHOE onpenenenue_pamxu MOXKET UMETh BU:

{ RANGE | ROWS | GROUPS } Hauvamo_paMKH [ HCKIOYEHHE_pPaMKH |
{ RANGE | ROWS | GROUPS } BETWEEN mavamno_pawmxku AND kxoHel paMKH [ HCKIOUYEHHE_ pPaMKH ]

3JleCI> Havano_paMKH U KoHel_paMkik 3adal0TCA OOHUM M3 CIIEOYIOIINX CIIoco0OB:

UNBOUNDED PRECEDING
cvemenre PRECEDING
CURRENT ROW

crvemenre FOLLOWING
UNBOUNDED FOLLOWING

W HCKIUYeHHEe paMkH MOXKET OBLITH CJIeOYyIOIIUM:

EXCLUDE CURRENT ROW
EXCLUDE GROUP
EXCLUDE TIES
EXCLUDE NO OTHERS

3mech Belpaxenue — I3TO moboe BEIPpaKE€HUEe 3HAa4YEeHUA, HEe COoOOepxKalllee BEI30BOB OKOHHEIX (bYHKI_II/II;I

HMd_OXHa — CCBIJIKa Ha UME€HOBAHHO€E OKHO, OHpeHeHéHHOG npenjaoxXeHueM WINDOW B JaHHOM 3aIlIipoce.
Tak>ke BO3MOKHO HanucaTh B CKOOKAaX ITOJTHOE onpeneneHue_oxHAa, UCIIOJIb3YSA TOT 2K€ CUHTAKCHC OIIpe-
OeJlIeHHs UMEeHOBaHHOI'O OKHAa B IIPeJIOZKEeHUN WINDOW; nonpo6Hee 9TO OIIKMCAHO B CIIPpAQBKe II0 SELECT.
CTOUT OTMETUTH, YTO 3alUCh OVER wuMd_okHa HE IIOJTHOCTHIO PaBHO3Ha4YHa OVER (uMd_oxHa ...); IIO-
CIIegHUMN BapPHAHT IIOAPa3yMeBaeT KOIIMPOBaHWE U U3SMEHEHUE OIIpenesiIieHud OKHAa U He 6yx|;eT OOIIYyCTH-
MEIM, €CJIX OIIpeneJieHrne 3TOIr0 OKHa BKJIIIOYAET OIIpeesIeHrue PaMKH.

Ykazanue PARTITION BY I'PyHNIUDPYET CTPOKHM 3ampoca B pa3desbl, KOTOPHE 3aTeM 00pabaTHBAIOTCS
OKOHHOM (pyHKIMel He3aBUCUMO OPYT OT Apyra. PARTITION BY paGoTaeT nogo6HO IIpenioKeHnIo GROUP
BY Ha yPOBHE 3allpoca, 3a UCKIIOYEeHUEM TOTO0, YTO er0 apr'yMeHTHl BCerfa IIPOCTO BHIpaXKeHUs, a He
MMeHa BEIXOTHBIX CTOJIOIIOB MK Yuciia. be3 PARTITION BY BCe CTPOKH, BEIJTaBaeMbIe 3alIPOCOM, paccMarT-
pUBAIOTCSA KaK OOWH pa3feil. YKa3daHue ORDER BY OIpefesisieT IOPSNOK, B KOTOPOM OKOHHas GyHKITHS
oOpabaTriBaeT CTpPoKU pasfenia. OHO Tak ke MOJO0HO MPeAJIoKEeHUI0 ORDER BY Ha YPOBHE 3ampoca u
TaK e He IpUHUMaeT UMeHa BBIXOJHBIX CTONOII0B UIK Yucia. be3 ORDER BY CTPOKHM 00pabaThIBarOTCS
B HEOIIPeNeJIEHHOM IIOPSIAKE.

onpenenenue_pamxu 3a0aéT HAOOP CTPOK, 00Pa3yOIIUX PAMKY OKHA, KOTOPas IIPeacTaBiasieT co00M mo-
MHOKECTBO CTPOK TEKYIIEero pas3fesa U UCIOIb3YeTCs OJId OKOHHBIX (QYHKIINM, paboTalonmux ¢ paMKOi,
a He CO BCeM pa3aeJioM. HOJIMHO}KGCTBO CTPOK B paMKe€ MO2XKET MEHATHCA B 3aBUCHMMOCTH OT TOI'O, KaKasd
CTPOKa SABIIAE€TCHA TeKymefI. PaMKy MOZKHO 3a4aTh B peXXKUMaX RANGE, ROWS UJIM GROUPS; B KaXKJOOM CJiIy4yae
OHA HAaYHUHAETCA C IIOJIOZKEHUA Havano_paMxH U 3aKaHUYUBAETCHA IIOJIOZKEHUEeM KOHEeI_ _paMKH. Ecnu xome-
1_pamxu He 3aa€TCS IBHO, IOJApa3yMeBaeTCs CURRENT ROW (TeKyllas CTPOKa).

Ecnu mavano_pamxu 3aaHO KaK UNBOUNDED PRECEDING, paMKa HaYMHAETCS C IePBOM CTPOKH pasiena,
a eCIIH xowmel_pamky OMMPEeAeIéH KaK UNBOUNDED FOLLOWING, paMKa 3aKaHYHBAETCS IIOCJIeTHEN CTPOKOM
pasmerna.

B pexxumMe RANGE WU GROUPS mavano_pamki, 3adaHHOEe KaK CURRENT ROW, oIIpefenseT B Ka4yeCcTBe Hava-
Jla IIEPBYIO POOCMBEHHYI0 CTPOKY (CTPOKY, KOTOpas IIPHU COPTUPOBKE COTJIaCHO YKa3aHHOMY OJIS OKHa
IpenioKeHUWI0o ORDER BY CUMTAETCS PAaBHOM TEKYIIEN), TOTOA KaK xoHern_pamki, 3adaHHBIA KaK CURRENT
ROW, ompegenseT KOHIIOM PaMKH IOCJIEOHIOI0 POOCTBEHHYIO CTPOKY. B pexxume ROWS BapuaHT CURRENT
ROW ITPOCTO 0603HAYaAET TEKYIIYIO CTPOKY.

B BapHaHTaX oIIpenesieHusa PaMKUu cvemenne PRECEDING M cremerHre FOLLOWING B Ka4YeCTBE cMemeHHdT
OOJIZKHO 3aJaBaThbCs BEIPazKeHHeEe, He cogepzKalllee Kakue-nmmubo IIepeMeHHBIE U BBI30BEI arperaTHBIX UJIN
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OKOHHBIX (pyHKIMH. YTO mMeHHO OyAoeT Oo3HadaTh cremernxe, ONIPEHEISIETCS B 3aBUCUMOCTH OT PeXKHMa
paMKmu:

* B pexuMe ROWS cremernne OOJIZKHO 3aJaBaTbCAd OTIIMYHEIM OT NULL HeOTpHUuLlaTEeJIbHBIM IEeJIbIM 4YHNC-
JIOM, X1 3TO YHCJIO oImpeneiideT COBUI, C KOTOPEIM Ha4YaJZlI0 paMKHU ITO3UIMOHUPYETCA I1epen TeKymefI
CTpOKOfI, a KOHeIl — II0CJIe TeKYIlIeI;I CTPOKH.

* B pexume GROUPS cmemernue TaKXKe OOJIKHO 3agaBaTbCsa OTIIUYHBEIM 0T NULL HeoTpullaTenbHEIM II€-
JIBIM YHCJIOM, M 3TO YHCJIO OIpefesisieT COABUT (II0 KOJIUYEeCTBY I'PYIIII POACTBEHHEBIX CTPOK), C KOTO-
PBHIM Hadayo paMKM MO3UIMOHUPYETCS Iepen I'PYIIoN CTPOK, POICTBEHHBIX TEKYIIEN, a KOHEl —
IOCJie 3TOM I'PyHItkl. ['PyIIny poOCTBEHHBIX CTPOK 00Pa3yiOT CTPOKH, KOTOPHIE CUUTAIOTCS PaBHBIMHU
COT'JIaCHO ORDER BY. (151 UCIIONTb30BaHMUSA pexkuMa GROUPS onpedeneHre OKHa JOIXKHO COepKaTh
npennoXxeHue ORDER BY.)

* B pexxuMe RANGE AJIS UCIIOJIb30BaHUS 3TUX YKa3aHMUU IIpenJioKeHHe ORDER BY IOJIXKHO coepzKaThb
POBHO OOUH CTOI0ell. B 3TOM ciiydyae cremenme 3alaéT MaKCUMAJIbHYIO Pa3HUIy MeXAY 3HaUEHU-
€M 3TOr0 CToJIOIla B TEKYIIElN CTPOKE M 3HAaYEHUEM €r0 JKe B IIPEeIIeCTBYIOUINX UIH TT0CIIeNyIo-
IIUX CTPOKaxX paMKu. THUIl MaHHBIX BEIPAXKEHUS cMemenre 3aBUCUT OT TUIIA JAaHHBIX YIIOPSIOOYUBAO-
mero ctosnbia. s YMCIOBLIX CTOJIOIIOB 9TO OOLIYHO TOT K€ YHMCJIOBOM THII, a [AJIsI CTOJIOIIOB C TH-
IIOM faTa/BpeMsi — THI interval. Hampumep, eciu yrmopsgoduBaONINi CTOIOEI UMeeT THUII date
NN timestamp, BO3MOXKHa TaKasl 3allMCh: RANGE BETWEEN 'l day' PRECEDING AND '10 days'
FOLLOWING. 3HAUeHUue cremerue IIPU 9TOM MOXKET TakK ke ObITh OTIu4YHBEIM OT NULL u HeoTpuiia-
TEbHBIM, XOTSI YTO CYUTATL «HEOTPHUIIATEJIbHEIM», OyOeT 3aBUCUT OT TUIIA TaHHHIX.

B nro6oM ciydae paccTosiHUE OO KOHIla PaMK{ OrpaHUYMBAEeTCs PacCTOSHUEM [0 KOHIa pa3fera, Tak
YTO IJIsE CTPOK, KOTOPHhIE HAXOOSATCS y KOHIIA pa3fesia, paMKa MOXKET COOAepzKaTh MEHBIIE CTPOK, YeEM
OJIS1 APYTHUX.

3amMeThTe, UTO B pexXuMax ROWS B GROUPS YKa3aHUuA 0 PRECEDING M 0 FOLLOWING paBHO3HA4YHEI YKAa3aHUIO
CURRENT ROW. OOBLIYHO 3TO CIIpaBeOJINBO U OJId peXXHMa RANGE, B ClIy4dae IMoaXoOsiaIlero OJjid THUIIa JaHHBIX
oIpenesieHnsa S3Ha4YeHUd <HYIIA».

IotionmHe e ucxnoueHue_paMxu ITO3BONSET UCKITIOUUTD U3 PAMKU CTPOKH, KOTOPBIE OKPY2KAaIOT TEKYIIYIO
CTPOKY, maze eCJIU OHU [O0JI2KHBI OBITh BKJTIOUEHEI COTIaCHO YKa3aHUSIM, OITPeeIsIoNIUM Havaao 1 KOHel]
paMKu. EXCLUDE CURRENT ROW MCKJIIOYaeT U3 paMKU TEKYIIIYI0 CTPOKY. EXCLUDE GROUP HMCKJIIOYaeT U3
paMKU TEeKyIIyIo CTPOKY M POACTBEHHEBIE €M COTJIaCHO MOPSOKY COPTHUPOBKU. EXCLUDE TIES MCKJIIO4YaeT
U3 paMKH BCe POOCTBEHHBLIE CTPOKHU [JIsT TEKYIel, HO He COOCTBEHHO TEKYIIYI0 CTPOKY. EXCLUDE NO
OTHERS IIPOCTO SBHO BEIPazKaeT MOBEOeHUE 0 YMOIYaHUIO — He UCKIIYaeT HU TEKYLIyI0 CTPOKY, HU
POIOCTBEHHEIE €H.

ITo ymMom4yaH1IO paMKa OIIpefenseTcss Kak RANGE UNBOUNDED PRECEDING, YTO PAaBHOCHIBHO PacCIIUPEH-
HOMY OoIIpefeiIeHHI0 RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW. C yKasaHHeM ORDER BY
9TO O3HAYaeT, YTO paMKa OyIeT BKITIOYATh BCe CTPOKM OT Hauaja pasfesa [0 IMOoCHegHed CTPOKH, POf-
CTBEHHOU TeKyIllel (O ORDER BY). be3 ORDER BY 3TO O3HaA4aeT, YTO B PaMKy BKJIIOUAlOTCS BCE CTPOKHU
pa3me’ia, TakK KakK BCE OHU CYUTAIOTCS POOCTBEHHBIMU TEKYIIIEH.

HelCcTBYIOT TakKXKe Cledylliue OrpaHUYeHMHSA: B KadeCTBE mauana_pavkd HENIb3s 3adaTh UNBOUNDED
FOLLOWING, B Ka4eCTBe xoHHa_paMky He OOIMYCKaeTCsa UNBOUNDED PRECEDING M xoHel_paMkH HE MOXKET
UIOTHU B TIOKa3aHHOM BHIIIE CIIMCKE YKa3aHUU nauvano_pamxu AND xonern_pamxu Iepeld HauasoM_pamxiH. B
YaCTHOCTH, CHHTAKCHUC RANGE BETWEEN CURRENT ROW AND cmemenxe PRECEDING He gomyckaetcsa. Ho
IIpU 3TOM, HAaIlpUMep, OIIpefejieHre ROWS BETWEEN 7 PRECEDING AND 8 PRECEDING OOIYCTHUMO, XOTS
OHO ¥ He BHIOEPEeT HMKAKNe CTPOKH.

Ecnu moGaBieHo mpenioxkeHne FILTER, OKOHHOM (DYHKIIUH IIOHAIOTCS TOJIPKO T€ BXOOHEIE CTPOKH, OIS
KOTOPHIX ycroBue_¢unb Tpa BEIYUCIIAETCS KaK UCTUHHOE; OPYTHE CTPOKH oTOpackIBaoTCs. [Ipemnoxkenne
FILTER OONyCKAeTCs TOIbKO OJI arPerupPYIOMNX OKOHHBIX (YHKIIHH.

BcTpoenHble OKOHHBIE (DYHKIIMU OMHCAHBI B TaOmwuiie 9.63, HO IIOIb30BaTEIb MOXKET PACIIUPUTH 3TOT
Habop, co3maBasi co6CcTBeHHBIe QyHKIINKM. KpoMe TOTo, B KaYeCTBe OKOHHBIX (QDYHKIIMN MOZKHO HCIIOIb30-
BaTh JIIOOBIE BCTPOEHHBIE UITH II0JTh30BaTEJIbCKUE YHUBEPCAILHEIE, @ TAKXKe CTaTUCTUYECKHe arperaTHHe
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dyskumu. (CopTUpylomye U TUIOTE3UPYIONINe arperaTHblie QYHKIWY B HACTOSIIEE BPEMSI UCIIOIb30BaTh
B KQYEeCTBE OKOHHEIX HEJIh35.)

3amnuck Cco 3BE3MOYKON (*) IPUMEHsIeTCS IPU BLI30Be He MMEIOIUX TapaMeTPOB arperaTHLIX GYHKIMH B
KadyeCcTBe OKOHHBIX, HAIIPUMeP count (*) OVER (PARTITION BY x ORDER BY y).3BE&3moudka (*) 0OLIYHO He
IIPUMEHAEeTCA OJIsd UCKIIIOYHUTEJIbBHO OKOHHBIX (bYHKHHﬁ. Takue (IJYHKLII/II/I He OOIIYCKAIOT MCIIOJIb30OBaAHMUA
DISTINCT ¥ ORDER BY B CIIMCKE€ apr'yMeHTOB (QYHKIIUU.

BEBI30BEI OKOHHEBIX (PYHKIIUI Pa3pellleHbl B 3aIpocax TOIbKO B CIIMCKE SELECT U B IPEIJIOKEHUU ORDER BY.

HomonmuuTenbHO 00 OKOHHBIX PYHKITUAX MOXKHO y3HaTh B Pa3perne 3.5, Pazmene 9.22 u [Tonpasnmene 7.2.5.

4.2.9. NpuBepeHusa TUNOB

ITpuBepmeHue THUTIA OIIpeAesieT Ipeobpa3oBaHue HaHHBIX U3 OOHOTO TUIIA B Apyroi. PostgreSQL Bocmipu-
HUMaEeT [Be PaBHOCUJIILHBIE 3AITUCHU ITPUBENEHUS TUIIOB:

CAST ( BelpaxeHHe AS THO )
BbRIPAXEHHE: : THII

3anuck ¢ CAST COOTBETCTByeT cTaHOapTy SQL, Torga Kak BapuaHT C :: — HCTOPUYECKOE Haclenue
PostgreSQL.

Korpma mpuBefieHNI0 MOABEPTAaeTCs 3HAYEeHWE BRIPAaXKEHMS U3BECTHOTO THUIIA, TPOUCXOAUT Tpeobpa3oBa-
HUeEe THUIIa BO BPEMS BHITIOTHEHUsI. DTO MpUBeAeHue OyOeT YCIEeITHEIM, TOJTBKO eCITU ONMPeaenéH MOaX0Isi-
uH omepaTop mpeobpa3oBaHus TUMOB. OOpaTuTe BHUMaHWE Ha HEOGOJBIIOE OTIWYKUE OT MPUBEIEHUS
KOHCTaHT, omucanHoro B [Toapa3merne 4.1.2.7. [IpuBeeHWe CTPOKHU B YHCTOM BUE TPENCTABIISIET COO0M
HayvajbHOE MTPHCBaBaHUWE CTPOKOBOM KOHCTAHTH ¥ OHO OydeT YCIHEeIIHBIM [ T000ro Tuma (KOHEeYHO,
€CJIM CTPOKAa CONEPKUT 3HAUYEHNe, TPUeMIeMoe OJIs JaHHOTO THUTa HJaHHBIX).

fIBHOe IIpUBeieHNEe TUIIA MOXKHO OIIYCTUTD, €CJIM BO3MOXKHO OITHO3HAYHO OIIPEeIeIUTh, KAKOH THUII MOJIXKHO
WMEeTh BhHIpaXkKeHue (HalpuMep, KOTma OHO IPUCBANBAETCS CTOJIOIY TaOJIMIILI); B TAKUX CIyYasix CUCTeMa
aBTOMAaTHYeCKH ITpeobpasyeT Tull. OMHAKO aBTOMAaTHYeCKoe IIpeobpa30BaHKie BHIIOTHIETCS TOIBKO OIS
IIpUBeeHnH C TOMETKOH «OOIyCKaeTCs HessiBHOe MpUMeHeHHue» B CUCTEMHEIX KaTalorax. Bce ocTanbHbIE
IpUBeHeHus JONIKHEI 3alKUChIBATLCSA SIBHO. ITO OrpaHUUYEHNE IT03BOJIseT 130eXkKaTh CIOPIPU30B C HEsIB-
HEIM IpeoOpa30BaHUEM.

Takke MOXXHO 3allucaTh IIpUBEeOEeHNEe TUIla KdK BEISOB (bYHKI.[I/II/I:
uMg_rtHuna ( BbepaXeHHEe )

OpHako 910 O6ymeT paboTaTh TONBKO OJIS THUIIOB, UMEHA KOTOPHIX SABISIOTCS TaK’Ke OOIyCTUMBIMU MMe-
Hamu QyHKUIMA. Hanpumep, double precision TakK MCIOIb30BaTh HEJb3, a float8 (aJlbTepHATUBHOE
Ha3BaHUeE TOrO XKe TUlla) — MOXHO. KpoMe TOoro, UMeHa TUIIOB interval, time U timestamp U3-3a CUH-
TAKCUYECKOTo KOH(JIMKTa MOXKHO HCIIOJIb30BaTh B TaKOU 3alMCH TOJIBKO B KaBhIYKax. TakuM o0pa3oM,
3anuch MPUBEEHUS TUIIA B BUE BHI30Ba (YHKIMU NPOBOLMPYET HECOOTBETCTBUS U, BO3MOXKHO, JIyUIIle
OyneT eé He IPUMEHATh.

IIpumMeuyanue

[IpuBemeHue TUIIA, IPEeACTaBIeHHOE B BUE BbI30Ba QYyHKIIMH, Ha CaMOM [iejie COOTBETCTBYET BHYT-
peHHeMy MexaHU3MYy. [lake IIpu UCIOJIb30BaHMM OBYX CTAHOAPTHHIX THUIIOB 3alICH BHYTPU IIPOUC-
XOOWUT BBI30B 3apPETHUCTPUPOBAHHOMN (PYHKIIMH, BHIITOIHSAIONIEH npeodpa3oBanue. [1o cornameHuio
MMEHEeM TaKo¥ (YHKIMU NpeoOpa30BaHUs SIBJISETCS UMS BBIXOJHOTO THIIA, U TAKUM 00pa3oM 3a-
IIHMCh «B BUOE BhI30Ba (DYHKIIUK>» €CTh HEe YTO MHOE, KaK IIPSAMOM BHI30B HUXKeexkKalel QyHKINU
nmpeobpa3oBanusa. [Ipu co3maHuM MIEePEHOCHMOTO MPHUIOXKEHUS Ha 9TO HMOBeOeHue, KOHEeYHO, He
crenyeT pacCcuuThIBaTh. IlompoOHee 310 onucano B ciipaBke CREATE CAST.

4.2.10. NMpuMeHeHne npaBuJZ1 COPTUPOBKHU
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IMpemoxkenne COLLATE IepeoInpenessieT IPaBUI0 COPTUPOBKU BhIpaxkeHus. OHO mobGaBiIsieTcs mocie
BBIPAZKEHUS:

BripaxeHHe COLLATE npaBHIO_COPTHPOBKH

TOE npaBHIo_copTHpPpOoBKH — UAEHTU(PUKATOP IIpaBuila, BO3MOXKHO AOIIOJTHEHHBEIM UMEHEM CXeMEl. [Ipem-
J0XKeHue COLLATE CBSI3BIBAET BhHIpaXKeHUE CUJIbHEE, YEM OIIePaTOPHI, TaK UTO IIPU HEOOXOOUMOCTHU CJlie-
IyeT UCIIONIb30BaTh CKOOKMU.

Ecnu IIPAaBUJIO COPTUPOBKHU HE OIIPpEOEeJZIEHO ABHO, CMCTeMa 6o BBIGI/IpaeT ero mo cronbiamM, KOTOpPEIE
HCIIOJIE3YIOTCA B BEIPAXKEHUH, 6o, ecyiu TaKuX CTOJIOIIOB HET, IIePEeKII0YaeTCAa Ha YCTaHOBJIEHHOE HOJIA
0a3bl JaHHBIX IIPaBUJIO0O COPTUPOBKHU 110 YMOJIYaHHUIO.

Hpe}IHO}KeHI/Ie COLLATE MMeeT OBa paCHpOCTpaHéHHBIX IIPDUMEHEHHNS: IIepeoIIpegesieHue 1nmopdaaKa Cop-
THPOBKH B IMMPENJIOZKEeHWN ORDER BY, HalIpUMED:

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

¥ TIepeonpeneeHre IPaBuil COPTUPOBKY IIPY BEI30Be (DYHKUMI HUIIM OII€PATOPOB, BO3BPAIIAIOMINX SI3BI-
KO3aBHUCHMEbIE PE3yIbTaThl, HAIIPUMED:

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

3aMeThTe, YTO B MOCITIeHEM ClIydae ImpedoxkeHne COLLATE mo0aBIeHOo K apTyMeHTy ollepaTopa, Ha [e-
CTBHE KOTOPOTO MBI XOTHM IOBIUSTE. [IpK 9TOM He UMeeT 3HaUeHHU, K KAKOMY UMEHHO apTyMeHTY oIle-
paTopa unu GpyHKIUU gobaBnsgeTcs COLLATE, TaK KakK IIPaBUJI0 COPTUPOBKHU, IPUMEHSIEMOE K OIIepaTopy
WY QYHKIIMH, BEIOMPAETCs IPU PaCCMOTPEHUH BCeX apT'yMEHTOB, a SIBHOe IIpenioxkeHne COLLATE IIe-
peompenenseT IIpaBuila COPTUPOBKH [JIs BCEX OPYTUX apryMeHToB. (OgHaKo moOaBlieHHe pa3HBIX Ipe-
JIOKEeHHUH COLLATE K HECKOJIbKHUM apryMeHTaMm OymeT ommOKou. [Togpo6Hee 06 aToM cM. Pasmen 24.2.)
Takum 06pa3oM, 3Ta KOMaHIa BEIIACT TOT K€ Pe3yIbTarT:

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

37IeCh ITPABUJI0 COPTUPOBKHU HEJIb3s IPUMEHHUTD K Pe3yJIbTaTy OmepaTopa >, KOTOPBI UMeeT HeCpaBHU-
BaeMBIM THI JaHHBIX boolean.

4.2.11. CKkansapHblie noa3anpochl

CKasIpHBIM MMOO3aIpPOC — 3TO OOBIYHBIN 3aIllpoC SELECT B CKOOKaX, KOTOPBLIM BO3BpallaeT POBHO OOHY
CTPOKy u omuH crtonbell. (Hamucanue 3ampocoB ocsemaeTcs B ['mase 7.) [locne BBIIOHEHUS 3alrpoca
SELECT eTr0 eqUHCTBEHHHIN pe3ynIbTaT UCIIOIb3YETCS B OKPYyZKalollleM ero BhIpaXXeHuu. B KauecTBe CKa-
JITPHOT'O II0[3aIIpoca Helb3s MCIIOIb30BaTh 3aIIPOCH], BO3Bpalaomme 601ee 0OQHON CTPOKU U CTOJIO-
na. (Ho ecnu B pe3ysbTaTe BEIIOIHEHUA IIOA3allPOC He BEPHET CTPOK, CKAJIIPHBIN Pe3yabTaT CUUTAETCS
pasabeiM NULL.) B nmomg3amnpoce MOXKHO CChIIATLCS Ha ITIepeEMeHHbBIE U3 OKPY2KAIOIIero 3aIlpoca; B IIPo1ec-
Ce OMHOT'0 BBHIYMCJIEHUS II0[3aInpoca OHU OyAyT CYMTAThCS KOHCTAaHTaMu. [IpyTrye BeIpaXKeHHUs C IMoa3a-
npocaMu onucaHsl B Pasmerne 9.23.

Hampuwmep, crnenyiomuii 3alIipoCc HaXOOUT YHUCIIO XKUTEJIel B CaMOM HaCeJIEHHOM Iopojie B KaXK/I0M IIITaTe:
SELECT name, (SELECT max(pop) FROM cities WHERE cities.state = states.name)
FROM states;
4.2.12. KOHCTPYKTOpPbI MAacCUBOB

KoHCTPYKTOp MaccuBa — 3TO BhIpaxKeHue, KOTOPOoe CO3aéT MAacCUB, OIIPeIesis 3HaUYeHUs eTo 3JIeMeH-
TOB. KOHCTPYKTOpP IIPOCTOTr0 MacCHBa COCTOUT M3 KJIIOUEBOI'O CJI0Ba ARRAY, OTKPHIBAIOIIEW KBagpaTHOU
CKOOKM [, CIIMCKA BHIpaXKeHUH (pa3menEéHHbIX 3alsIThIMI), 3a0al0IUX 3HaYeHNUsI 9JIeMEeHTOB MaCCHUBa, U
3aKphIBaloOIIel KBagpaTHOU cCKoOKH ]. Hampumep:

SELECT ARRAY[1,2,3+4];
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{1,2,7}
(1 row)

ITo yMOT4aHUIO TUIIOM 3JIEMEHTOB MaCCHBa CYUTAETCS OOIIMU TUI [IJIsI BCEX BEIPaKEeHUH, OnIpene 1€ HHBIN

110 IIpaBuUiaM, AEeUCTBYIOIIUM U [AJIsi KOHCTPYKUMU UNION U CASE (cM. Paspgen 10.5). Bel moxkeTe mepe-
OIIpPefesyIuTh ero SIBHO, IPUBENs KOHCTPYKTOP MaccHuBa K TpebyeMoMy TUIly, HallpuMep:

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

{1,2,23}
(1 row)

9TO PaBHOCHUJIPHO TOMY, YTO IIPUBECTH K HY?KHOMY THUITY KaXKOoe BhIPpazkKeHHe II0 OTOeIbHOCTH. [Toapo6-
Hee IpHUBeOeHNEe TUIIOB OmMucaHo B [Togpa3nene 4.2.9.

MHoroMepHbIe MaCCUBBEI MOKHO 00pa30BEIBATh, BKIIAObIBasi KOHCTPYKTOPH MaCCHUBOB. [Ipu 3TOM BO BHYT-
PEHHUX KOHCTPYKTOpPAxX CI0BO ARRAY MOZKHO OIlyCcKaTh. Hampumep, pe3ynbTaT paboThl 3TUX KOHCTPYK-
TOPOB OOUHAKOB:

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

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

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

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

MHoOTOMEpHBIE MACCUBHI IOJIKHEBI OBITh TPSTMOYTOTBHBIMY, ¥ TI03TOMY BHYTPEHHUE KOHCTPYKTOPH OOHO-
TO YPOBHSI MOJIZKHBI CO37TaBaTh BIOKEHHBEIE MAaCCUBEI OMUHAKOBOM pa3MepHOCTH. JI106oe mpuBegeHUe TH-
11a, IPUMEHEHHOE K BHEITHEMY KOHCTPYKTOPY ARRAY, aBTOMATHUYECKU PAaCIPOCTPAHSAETCS Ha BCE BHYT-
pEeHHUE.

DJIeMEHTHI MHOIOMEPHOI'0 MaCCHBa MOZKHO CO30aBaTh He TOJIBKO BJIOZKEHHBIMH KOHCTPYKTOpPaMu ARRAY,
HO 1 OPYyIr'UMHU CHOCO6aMI/I, IIO3BOJIAIOIINUMUA ITOJIYYUTHh MACCHUBEL HY2KHOI'O THIIA. HaanMep:

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

array

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

BBl MOkeTe co3maThk M IMyCTOM MAaCCHUB, HO TaK KAaK MAaCCHUB He MOXKET OBITh HE TUMU3WPOBAHHBIM, BEI
OOJIXKHBI SBHO MMPUBECTH IIYCTOM MAaCCUB K HYKHOMY THUIy. Hanpumep:

SELECT ARRAY[]::integer([];

Tak>ke BO3MOXKHO CO30aTh MacCCHUB U3 Pe3y/IbTaTOB IIoO3amnpoca. B 9ToM ciiyyae KOHCTPYKTOP MacCHUBa
3alKCHIBAETCS TaK K€ C KJII0YEBLIM CJIOBOM ARRAY, 3@ KOTOPBIM B KPYTJIRIX CKOOKaX CJIEAyeT II0a3aIrpoc.
Hampumep:
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SELECT ARRAY (SELECT oid FROM pg_proc WHERE proname LIKE 'bytea$');
array

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

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

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

Taxoii ToI3aIpoc MOIXKEeH BO3BpaIaTh OOUH CcTonber. Eciiu 3TOT cTo0el] UMeeT THUII, OTJIMYHEIN OT Mac-
CHBa, Pe3yIbTUPYIOMNH OOQHOMEPHEIM MacCUB OyIeT BK/IIOYATh 3JI€MEHTH [JIT KaXKI0H CTPOKU-Pe3yIb-
TaTa IIo[3amnpoca U TUIIOM 3JieMeHTa OymeT THII CTon0OIla pe3ynbTaTta. Ecinu xKe Tun cTosbiia — MaCCHB,
OymeT co3maH MacCHUB TOTO K€ TUIIa, HO OO0IbIIel pa3MepPHOCTH; B JII0OOM CiTydae BO BCEX CTPOKaX ITOfI-
3aIpoca IOIKHEI BEIIaBaThCS MaCCHUBEI OTUHAKOBON Pa3MEePHOCTH, YTOOBI MOKHO OBINIO TTOJIYUYUTE MIPSI-
MOYTOJLHEIN pe3ybTaT.

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

4.2.13. KOHCTPYKTOPbI TabZIMYHBbIX CTPOK

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

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

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

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

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

IIpumMeuyanue

Do Bepcuu PostgreSQL 8.2 3anucse . * He pa3BopadyuBaiach B KOHCTPYKTOPax CTPOK, TaK 4YTO BEI-
paXxeHue ROW (t.*, 42) co3maBaJio COCTaBHOEe 3Ha4YeHWe U3 [BYX I10Jiel, B KOTOPOM IIEPBOE II0Jie
Tak ke ObUIO cocTaBHEIM. HoBOe moBenmeHne 00bI9HO Oosee moie3Ho. Eciim BaM HyXKHO MOJIy4YUTh
IpekHee MOBegeHue, YTOOL OOHO 3HaYeHUE CTPOKY OBLJIO BJIOJKEHO B APyroe, HAIUITHUTE BHYTPEH-
Hee 3HadeHUe 0e3 . *, HAIpUMeD: ROW (t, 42).

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

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

—— IlpuBeneHue He TpebyeTcd, Tak Kak CymeCTBYeT TOnbko omHa getfl ()
SELECT getfl (ROW(1,2.5,'this is a test'));
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CREATE TYPE myrowtype AS (fl1 int, f2 text, f3 numeric);
CREATE FUNCTION getfl (myrowtype) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQL;

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

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

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

11
(1 row)

I/ICHOJ'[BSYH KOHCTPYKTOD CTPOK (KOpTe}KefI), MOZKHO CO3OaBaTh COCTAaBHO€ 3HA4YE€HHEe [OJIsd COXPaHEeHUA
B CTOJ'[6LIe COCTABHOTI' O THIIA UJIX OJIdA IIepeJa4dun ¢)YHK].[I/II/I, HpI/IHI/IMaIOH.Ieﬁ COCTaBHOM IIapaMeTp. Takxke
BEI MO2KETE€ CPABHHUTH JBa COCTABHBIX 3HAYEHUS HUJINU IIPOBEPHUTHL UX C IIOMOIIBIO IS NULL HMJIH IS NOT
NULL, HalTpuMep:

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

—— BeIOpPAThb BCe CTPOKH, comepxamue Tonbko NULL
SELECT ROW(table.*) IS NULL FROM table;

IMoppo6uee cm. Pazmern 9.24. KOHCTPYKTOPHI CTPOK TaKKe MOTYT MCIOJIb30BAThCS B COUETAHUH C II0A3a-
npocamH, Kak omnucaHo B Pa3gene 9.23.

4.2.14. NMpaBusia BbIYUCIJIEHUSA Bbipa>keHum

TTopsAoK BHEIYKUCIIEHUS MOMABLIPAXEHUHN He ompeneéH. B 4acTHOCTH, apTyMeHTHl olepaTopa uin QyHK-
Uy He 003aTeTbHO BHIYMCIISIIOTCS CJieBa HAlpaBO WU B JIIOOOM APYTroM (pUKCUPOBAaHHOM TIOPSOKE.

Bonee Toro, ecnu pe3ynbeTaT BhIPaXKEHUSI MOXKHO IOJIyYMUTh, BEIUUCIIAS TOJIBKO HEKOTOPHIE €r0 YacTH,
TOTa OpyTrue NOoABhIpakeHUs He OyOyT BRIYUCIATHCS BoBCce. Hanpumep, ecnu HanucarTk:

SELECT true OR somefunc();

Torga QyHKIusS somefunc () He OyIOeT BBI3LIBATHCS (BO3MOXKHO). To XKe caMoe cIIpaBe[INBO OIS 3allMCH:
SELECT somefunc () OR true;

3aMeTbTe, YTO 3TO OTINYAETCs OT «OITUMU3AlMN» BEIYUCIIEHUS JIOTUYECKUX OIIepaTopoB CiieBa Halpa-
BO, Pealrn30BaHHON B HEKOTOPHIX S3bIKaX IPOrpaMMUPOBaHUS.

Kak cnepncTBure, B CIIOXKHBIX BBIPA’KEeHUSX HE CTOUT UCIIOIb30BaTh QYHKINU C NOO0UHEIMU 3ddeKTaMu.
Oco0€eHHO 0IIaCHO PacCUMTHIBATh Ha IOPSAMOK BEUUCIEHUS MU ITOOOUYHBIE 3(PDEKTH B IPEAI0XKEeHUIX
WHERE M HAVING, TaK KaK 9TH IPeAJ0oXKeHHs TIaTeIbHO ONTUMU3UPYIOTCS IIPU IOCTPOEHUM IIJIaHa BhI-
nonHeHUs. JlorudecKkyue BEIpaXKeHUs (CodyeTaHUs AND/OR/NOT) B 9THX IPEHJIOKEHUSIX MOTYT OBITh BUIO-
U3MeHeHE! TI00bIM cIIoco60M, JOyCTUMBIM 3aKoHaMu BysieBoil anreOpH.

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

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

OmHako CASE He BCerfa cliacaeT B MONOOHBIX ciy4dasxX. [loKa3aHHBIN BBIIIIE MPUEM IIJIOX TEM, YTO HE
IpenoTBpalllaeT paHHee BHIUNCIIeHNe KOHCTAaHTHRIX IToABEIpakeHuii. Kak onucano B Pasgene 38.7, GyHK-
WU ¥ OIlepaTOPH], TIOMe4YeHHbIe KaK IMMUTABLE, MOTYT BEIYUCJIATHCA IIPU MJIAHUPOBAHWM, a He BBIIIOJ-
HeHHnHU 3anpoca. [losTomy B mpumMepe

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

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

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

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

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

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

4.3. BbI30B (pyHKL MM

PostgreSQL no3BonsieT BeI3BIBaTh GYHKIVUYM C UMEHOBAHHBIMU IIapaMeTpaMy, UCIIONIb3YS 3allUCh C NO3U-
UUOHHOU MM UMeHHOU Tiepemavel apryMeHToOB. iMeHHas mepenada 0COOeHHO IToe3Ha Ajist GyHKIIUH
CO MHOZKECTBOM ITapaMeTpOB, TaK KakK OHa [ejlaeT CBSI3b IlapaMeTpPOB U apryMeHTOB 0ojiee sIBHOMU U Ha-
OEXHOUN. B MO3UIIMOHHOM 3aluCy 3HAYEHMUS apryMeHTOB QYHKIMNU YKa3bIBAIOTCSA B TOM XKe IIOpPSOKe, B
KakKOM OHHU ONHCaHHI B onipefesieHny GyHKIMU. [Ipy uMeHHOU ITepefade apr'yMeHTHl COIIOCTaBIISIOTCS C
napaMeTrpamMu GyHKIUHY II0 UMeHaM M yYKa3bBaThb UX MOXKHO B JII000M Iopsigke. 711 KaXKooro BapuaHTa
BBI30Ba TaKXKe YYUTHLIBANTE BIAMSAHNE TUIIOB apTyMeHTOB GYHKIIUMN, onucaHHoe B Pazmene 10.3.

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

PostgreSQL Takke noggepKuBaeT CMEWdHHY Iepefady, Korga mapaMeTphl IEPenalTCs U 10 UMeHaM,
U TI0 TIO3ULIMU. B 3TOM ciiydae MO3UIIMOHHBIE TTapaMeTPHl JOIXKHEL UOTU IIepel IapaMeTpaMu, liepefaBa-
€MBIMU 10 UM€eHaM.

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

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

LANGUAGE SQL IMMUTABLE STRICT;

QDYHK]J;I/IH concat_lower_or_upper UMEET OBa 00s13aTeJIbHBIX IIapaMeTpa: a 1 b. KpOMe TOro, €CTh OOUH
Heo0s13aTeJIbHLIN TapaMeTp uppercase, KOTOPHIM 110 YMOJTYAaHUIO UMeeT 3HadeHue false. APDTYMEHTHI a ¥
b OyOyT CIOKeHBI BMECTe U IIepeBedeHbl B BEPXHUU UIHM HUKHHUN PEeTHUCTP, B 3aBUCUMOCTH OT IIapaMeTpa
uppercase. OcTanbHBIE TOHKOCTH peanu3aluu GyHKIUY ceryac He BazKHHI (mogpo6Hee 0 HUX pacCKa3aHo
B ['maBe 38).

4.3.1. No3MuMoOHHaA Nepepaya

IMo3umuonHass mepegadya — O9TO TPAOWUIUOHHBIM MeEXaHW3M IIepefadr apryMeHTOB GYHKIIUK B
PostgreSQL. IIpuMmep Takou 3aluCH:

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

HELLO WORLD
(1 row)

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

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

hello world
(1 row)

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

4.3.2. AMeHHana nepepaya

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

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

hello world
(1 row)

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

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

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

HELLO WORLD
(1 row)

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

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

HELLO WORLD

(1 row)

4.3.3. CMewmaHHaA nepepaya

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

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

HELLO WORLD

(1 row)

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

IIpuMmeyanue

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

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

5.1. OcHOBbI TabnuUL

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

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

B 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 BEI cOo3maéTe MHOTO B3aMMOCBSI3aHHBIX TAOJIMII, MMEeT CMBIC/I 3apaHee BLHIOPATh egUHBIA
11a6J10H UMeHOBaHUs TabJull ¥ CTONIOIIOB. HampuMep, pemuTs, OyayT I B UMeHaXx TaOJIHIl UCIIOb-
30BaThCS CYIIECTBUTEbHEIE BO MHOXKECTBEHHOM MIIH B @MUHCTBEHHOM 4HKCJIe (eCTh COOOpakeHus
B II0JIb3y KaXXOOT'0 BapraHTa).

Ywucmo cTonbiioB B Tabnuile He MOXKET OBITh OECKOHEUHBIM. DTO YHCJIO OTPAaHUYMBAETCS MAaKCUMyMOM
B npemenax oT 250 mo 1600, B 3aBUCUMOCTH OT TUMIOB CTONO10B. OOHAKO co37aBaTh TaOMUIIEI C TAKUM
OOJIBIIIUM YHCJIOM CTOJIOIIOB OOBIYHO He TpebyeTcs, a eciiu TaKasd NOTPeOHOCThL BO3HUKAET, 9TO CKOpee
NpU3HAK COMHUTENbHOTO Au3akHa.

Ecnu Tabnuua BaMm Gonbllle He HyXKHa, B MOXKeTe yOaauTh e€, BumonHuB komauny DROP TABLE. Ha-
npuMep:

DROP TABLE my_first_table;
DROP TABLE products;

IMompITKa ymajieHWs HeCYIIeCTBYIOIel TabIuIbl cuuTaeTcs: omubkoi. Tem He MeHee B SQL-ckpumTax
YacTO IPUMEHSIOT 0e3yCJI0BHOE ymajieHue TaOuIl Imepen CO3maHHueM, UTHOPUPYS Bce coolmeHus 00
omuOKax, TaK YTO OHU BHIIOJIHSIOT CBOIO 3aja4dy He3aBUCUMO OT TOI'0, CYIIeCTBOBAIN TAOIHUIILI UTH HET.
(Ecnu BBI XO0THTE M30eXKaTh TAaKUX OIMMOOK, MOXKHO HCIIOJIh30BaTh BAPUAHT DROP TABLE IF EXISTS, HO
9T0 He OyOeT COOTBETCTBOBAThL CcTaHmapTy SQL.)

Kak m3mMeHuTh CyIIecTBYIONYIO Tabnuiy, 6yageT pacCMOTPEHO B 3TOM I'JlaBe m03Xke, B Pa3pgerne 5.6.

HUmMmes CcpencTBa, KOTOPHEIE MBI OGCY}II/IHI/I, BEI Y2K€ MO2KeTe CO30aBaThb IIOJTHOCTBIO Q)YHKI_II/IOHB.JILHLIG TabmIu-
1el. B IIPOOOJIZKEHUU 3TOMU T'JIaBhI PaCcCMaTPUBAIOTCA OOIIOJIHUTEJIBHEIE BOSMO2KHOCTH, ITPU3BAHHEBIE obGec-
IIEYUTH LIE€JIOCTHOCTL JaHHBIX, 0e30macHOCTh U YJIOGCTBO. Ecnu BaMm He TEPIINTCA HAIIOJIHUTE CBOU Tab-
JIUIIBI JAHHBIMHY, BBl MO2KETE€ BEPHYTLECA K 9TOU T'JIaBe IT033Ke, a ceryac HepeﬁTH K ['maBe 6.

5.2. 3HaYeHUs NO YMOJZIYaHMIO

CTonb1ry MOXXHO Ha3HA4YUTh 3HaAYEHUE 0 yMoiyaHuio. Korma gobGaBnsieTcs HOBasi CTPOKa M KaKMM-TO
eé ctonbliaM He IIPHUCBanBAIOTCSA 3HAUYEHUS, 9TU CTOJIOILI IPUHUMAIOT 3HAYEHUS 10 YMOT4aHmo. Takxke
KOMaHa yIIpaBlIeHus JaHHBIMU MOKET SBHO YKa3aTh, YTO CTOIOIY [OIKHO OBITH IPUCBOEHO 3HAUYEHUE
110 yMO/T4aHuto, He 3Had ero. (ITompoOHee KOMaHIK YIIpaBIeHU HaHHBIMU OMMCaHH B ['71aBe 6.)

Ecnu 3HaYeHMe 0 YMOTYaHUIO He 00BSIBIIEHO SIBHO, UM cunTaeTcs 3HadyeHre NULL. OGBIYHO 9TO UMEET
CMEICJI, TaK KaK MOKHO cuuTaTh, 4To NULL npencraBisieT HEU3BECTHEIE JaHHEBIE.

B ompenenenuu TaGaMUIlLI 3HAYEHMS II0 YMOJIYaHUIO YKA3bIBAIOTCS MOCTIe TUIA JaHHEIX cTonbna. Hampu-
Mep:

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

3HaueHHe II0 YMOJIYaHUIO MOXKET OHITh BBEIPAXKEHHEM, KOTOPOe B 3TOM CJIydae BBIUKCIISIETCS B MO-
MEHT IIpMCBaMBaHUS 3HAYEHMS II0 YMOJTYaHUIO (a He Korma co3maéTrcs: Tabmuila). Hampumep, cTonbiy
timestamp B KaYeCTBe 3HAYEHHUS 10 YMOJTYAHUS YacCTO IIPHCBAMBAETCS CURRENT_TIMESTAMP, YTOOHI B
MOMEHT mo0OaBJIeHHWsI CTPOKH B HEM OKa3aJioCh TeKyllee BpeMs. EIé oguH pacIpoCTPaHEHHEIN IpUMeP
— TeHepalus «II0CIeN0BaTEIbHEIX HOMEPOB» AJIsI BCeX CTPOK. B PostgreSQL 3T0 00BIYHO feiaeTcs mpu-
MEepPHO TakK:

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

)i

3mech QyHKIMA nextval () BRIOMPaeT oUyepeaHoe 3HaUeHue U3 nocsiedosamesbHocmu (cM. Pasmen 9.17).
910 ynoTpebieHne HAaCTOJIBKO PACIIPOCTPAHEHO, YTO [JIs HETO eCTh CIlel[iaabHass KOPOTKas 3alluCh:

CREATE TABLE products (
product_no SERIAL,

)i

SERIAL oOcyxmaeTcs mo3xe B [Togpa3smerne 8.1.4.

5.3. FleHepupyeMblie CTONOLbI

T'enepupyeMsiii cTonbel] IBNAETCS CTOJIOIOM 0CO00Tr0 pofa, KOTOPHIM BCerga BHYUCISETCS U3 OPYTUX.
Takum o0pa3oM, IJid CTOIOIIOB OH SIBJISIETCS TEM Ke, YeM IIpeCcTaBjieHue Ay Tabnuiel. EcTh mBa Tulla
TeHepUPYEMBIX CTOJIOIIOB: COXpaHEHHEBIE U BUPTYyaibHble. COXPaHEHHBIN TeHEPUPYEMEIHM CTOIOEI BEIYUC-
JIsTeTCs MpHU 3anucu (DoGaBJIeHUU UM U3MEHEeHUN) U 3aHUMaeT MeCTO B Tabiulle Tak XKe, Kak U 00bIY-
HBIU cTOJIOel]. BUPTyaibHLIN TeHEPUPYEMEBIM CTOI0Ell He 3aHUMAaeT MEeCTa U BEIYUCIIIETCS IIPU YTEHUU.
IToaToMy MOXKHO CKa3aTh, YTO BUPTYaJIbHLINM TeHEPUPYEMEIH CTOJIOEI] TTOX0XK Ha IpefcTaBIeHue, a Co-
XpaHEHHHIN TeHepUpPyeMblil cTobel] — Ha MaTepHUaan30BaHHOe IpeicTaBleHne (3a UCKITIOUEHUEM TOr O,
YTO OH BCcerya OOHOBJISIETCS aBTOMaTU4YeCKu). B HacTosmee BpeMs B PostgreSQL peann3oBaHbBI TOTBKO
COXpaHEHHEBIE TEHEPUPYEMEIE CTOJIOIIHL.

YTto06BI CO37IaTh TeHEPUPYEMBIN CTOJIOEI], BOCIIONb3yHTECh IPEI0KEHNEM GENERATED ALWAYS AS KOMaH-
OBl CREATE TABLE, HallpUMeD:

CREATE TABLE people (

N4

height_cm numeric,

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

KrmoueBoe CII0BO STORED, OIIpeesIsioniee TUII XPaHeHUs TeHepUPyeMOoro CTOI0IIa, SABIISIeTCS 00s13aTelb-
HEIM. 3a nogpo6HocTsaMu obpaTtuteck K CREATE TABLE.

HpOI/I3BeCTI/I 3alluCh HEIIOCPEeOCTBEHHO B l"eHepI/IpyeMbII;I CTOJ'I6eI_I HEeJIb34. HOSTOMY B KOMaHOaX INSERT
WKW UPDATE HeJIb34d 3a4aTh 3HaYE€HHEe OJId TaKUX CTOJ'I6I_IOB, XOTsA KJII04YeBOe€e CJIOBO DEFAULT yKa3aTh MOXK-
HO.

[TpuMHUTE K CBEIEHUIO CIEAYIOIINe OTJINYUS T€HEePUPYEMBIX CTOJIOI[OB OT CTOJIOIOB CO 3HAUEHUEM IIO
YMOMTYaHUI0. 3HaYeHne CTON011a IT0 YMOTYaHUI0 BEIYMCISIETCS OOUH pa3, Koraa B TaOIHITy BIIEPBHIE BCTAB-
JIsIeTCSI CTPOKa M HUKaKoe Ipyroe 3HaueHUe He 3aflaHo; 3HaYeHUe Ke TeHepupyeMoro CcToibna MoxKeT
MEHSITHCS TIPU U3MEHEHUYU CTPOKH U He MOXKET OBITh NTepeonpeneneto. BripaxeHue 3HaYEHUS IO yMOJI-
YaHWIO He MOXKeT 00palaThCs K OPYTUM CTONIOIaM TabIHIlL, a TeHEPUPYIOIee BHIpakKeHue, HallpOTHB,
00BIYHO OOpalllaeTcsd K HUM. B BRIpaKeHUM 3HAYEHUS 10 YMOJTYAHUIO MOTYT BHI3BIBATHCS M3MEHYUBHIE
dbyHKUMY, HaTpuMep, random () UM PYHKIMU, 3aBUCSIIHUE OT BDEMEHH, a OJISI T€eHEPUPYEMEBIX CTOIOIIOB
9TO HE JOIIyCKaeTcs.

C ompepeneHNeM IeHepUPyeMBIX CTOJIOIIOB U MX COfepzKalllMMU TalJIullaMu CBSI3aH PSJ OTPaHUYEHUH
U 0cOOEeHHOCTEMH:

* B renepupyiolieM BEIpaXKe€HUU MOTYT UCIIOJIL30BATHCS TOJIBKO ITIOCTOSSHHBIE QYHKIIMU U HE MOTYT
urypupoBaTh IIoA3aMpPOCkl UK CCHIJIKM Ha Kakue-nubo 3HaYeHUsI, He OTHOCAIIMECS K TaHHOU CTPO-
Ke.

» TeHepupyolllee BHIpaxKeHue He MOKeT 00pallaThCs K PYroMy reHeprupyeMoMYy CTOMOILY.

° FeHepprmmee BEIDA2KEHHWE HE MOXKET O6paH.IaTBCH K CUCTEeMHBIM CTOJ'I6I.I&M, 3d UCKJIIDUEeHUueM
tableoid.
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e [Ins reHepUPyeMOTo CTOJIOIIa Helb3s 3a0aTh 3HaYeHHe 110 YMOTUYaHHI0 U/IM CBOMCTBO UOEHTHU(HUKA-
ITUN.

e T'eHepupyeMmblil CTOJIOEI HE MOXKET OBITH YaCThIO K/II0Ya CEKIITMOHUPOBAHMUS.

* T'eHepupyemble CTOJIOIEI MOTYT COMIEPXKATHCSA B CTOPOHHUX Tabmuilax. 3a mogpobHOCTAMU 0OpaTu-
Teck K CREATE FOREIGN TABLE.

° HpI/IMeHI/ITeTIBHO K HaCJiIeqOBaHHUIO:

* Ecnu poputenbCcKuii CTONOEI IBISIETCSA IT'eHEPUPYEMEBIM, [OYEPHUN AOJIXKEH TeHEePUPOBATHCSA TEM
Ke BEIpaxkeHueM. [103TOMy B oIIpeieIeHNH NOYePHEero CTOJIOIa Hy?KHO OIIYCTUTD HPEIJIOKEHNE
GENERATED, Tak KakK OHO OyJeT CKOIIMPOBaHO U3 POOUTEJIHLCKOTO.

* B crmyuae MHOXKECTBEHHOTO HACJIEIOBAHHUS, €CIIHM OOUH POOUTEIIbCKUM CTOJIOEI] SIBJISeTCS TeHePH-
PYEMEIM, BCE COOTBETCTBYIOIINE €My CTOJIOIbI B MepapXuu HacleqoOBaHUs TaKxKe IOJIXKHBI TeHe-
PUPOBATLCS TEM K€ BEIPAXKEHHUEM.

* Ecnmu poputenbCKuil CTONOEI He SABIISIETCS TeHEPUPYEMEIM, MOYEPHUM CTOI0eI] MOXKET OBITh Kak
TEeHEePUPYEMBIM, TaK ¥ OOBIYHBIM.

IJomonHUTENbHBEIE 3aMeYaHusI KaCaloTC MCIOIb30BaHUSI T€eHepPHUuPpyeMbIX CTOJ'I6I_IOB.

e TlpaBa gocCTyma K TeHEPUPYEMBIM CTOJIOIaM CYIIECTBYIOT OTHENILHO OT IIPaB [JIs HUXKeIeXalux 0a-
30BBIX CTOJIOITOB. [TI09TOMY MX MOXKHO OPraHU30BaTh TaK, YTOOLI OIpPeIeIEHHEIN 10Tb30BaTeIbh MOT
MIPOYUTATh TEHEPUPYEMBIN CTONI0EIl, HO He HUuXKejexKalnue 6a30Bble CTONOIIHL.

° FeHeppreMHe CTOJ'IGI_IBI, B COOTBETCTBHUHU C KOHI_IeHLII/IeI;I, II€ePEeCYUTEIBAIOTCYA II0CJI€ BEIIIOJTHEHUA
TPUITEPOB BEFORE. BCcleocTBue 3TOTO, B TeHepUPYyeMbIX CTONIOIax OyOyT OTPaXkaThCsA U3MEeHEeHHs],
IIPON3BOOUMEIE TPUTTEPOM BEFORE B 6a30BEIX CTOJIOIIAX, a 00paIaThLCSI B KOJIe TAKOI0 TPUTTEepa K
TeHepUupPyeMBIM CTOJIOIaM, HAallPOTHUB, HEJIb3s.

e T'eHepupyemble CTOJIOILI HE YYACTBYIOT B JIOTUYECKOM PEIIMKAIMK U He MOTYT OBITh YKa3aHHl B
CTIIUCKE CTOJOLOB CREATE PUBLICATION.

5.4. OrpaHunyeHusn

TuIBl JaHHBIX CAMHU 110 cebe OrpaHuYHMBAIOT MHOXKECTBO JaHHBIX, KOTOPEIE MOXKHO COXPAHHUTEL B TaOIHIIE.
OmHaKOo OJii MHOTHUX ITPMJIOKEHUH TaKue OTrPaHMYeHHs CIIMIIKOM rpyoOnie. Hampumep, cTonbel, comep-
KaIUH IIeHy IPOOyKTa, HOJI2KEeH, BEePOsSITHO, IPUHUMATL TOJILKO II0JIOKUTE IbHEIe 3HaUueHusA. Ho Takoro
CTAaHOAPTHOTO THUIIA JAaHHBIX HET. BO3MOXKHO, BBl TaKXKe 3aXOTHUTE OTPAaHUYUTh MaHHLIE CTOJIOIA IO OT-
HOIIIEHHUIO K OPYTHM CTOJIOIIaM MM CTpoKaM. Hampumep, B Tabnuile ¢ uHGoOpMaIinei 0 ToBape OOJIXKHa
OBITH TOITBKO OfIHA CTPOKA C OTPENeIEHHBIM KOIOM TOoBapa.

s petmreHus: mogoOHEIX 3amad SQL mO3BOIsSeT BaM OIpPeNesnsaTh OTPaHMYeHHus MJjIsS CTOJOI0OB 1 Tal-
yun. OrpaHuYeHus OaloT BaM BO3MOXKHOCTD VIIPAB/ISTh JaHHBIMHU B TaOnIHIlaX Tak, KaK Bh 3aX0THUTE. Ec-
JIW TI0JTh30BATEJIh IIOMEITAETCS COXPAHUTh B CTONIOIlE 3HaYEeHHe, Hapylllalolllee OrpaHUuYeHNsI, BOSHUKHET
ommbKa. OrpaHnYeHust OyoyT HeliCTBOBaTh, JazKe €CJIU 9TO 3HaYEeHUE 0 YMOTYaHUIO.

5.4.1. OrpaHn4YeHUA-NpPoOBEPKHU

OrpannyeHne-IpoBepKa — HamboJjiee OOMIMHM THUN OTpaHUYEHHi. B ero ompenesneHUu BbI MOXKETE YKa-
3aTh, YTO 3HAYEHHE TaHHOTO CTOJIOIA MONIXKHO YIOBIETBOPSTD JIOTMYECKOMY BHIPAzKEHUIO (IPOBEPKE HUC-
TUHHOCTH). HanpuMmep, 1leHy ToBapa MOXKHO OTPaHUYUTh OJIOXKUTENbHEIMU 3HAUEHUSIMH TaK:

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0)
)

Kaxk BBI BUOHTE, OrpaHHUYEHHNE OIIpeneiideTCsd II0CIIe TUIld JaHHBIX, KaK U 3Ha4YeHHe I10 YMOJIYaHUIO. 3Ha-
YEeHHsd 110 YMOTYAaHHUIO U OTPAaHUYEHUA MOI'YT YKA3bIBATLECA B J11060M IIOpAOKe. OrpaHI/IquHe—npOBepKa
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COCTOUT M3 KJIIOYEBOI'O CJIOBa CHECK, 3a KOTOPBIM UIET BEIPpa>KE€HHUE B CKOOKax. ITO BEIpazKeHue OOJIZKHO
BKJIIOYATh CTOJIOEI, OJis KOTOpOTro 3agaéTcs OrpaHn4YeHune, mvHa4ye OHO He UMeeT OOJILIIIOTO CMEIC]IA.

Bbel MOXKeTe TakxKe IIPUCBOUTH OTPAHUYEHUIO OTOEJIbHOE M. oTOo YIIy4HYlIIuT COOGH_IeHI/IH 00 ommbKax u
IIO3BOJIMT BaM CCHIJIATBCSA Ha 3TO OPaHHUYEHHE, KOI'la BaM HOH&JIOﬁI/ITCH U3MeHUTh ero. CoenaTb 3TO
MOZKHO TakK:

CREATE TABLE products (

product_no integer,

name text,

price numeric CONSTRAINT positive_price CHECK (price > 0)
)

To ecTp, YTOOBI CO30aTh UMEHOBaHHOE OrpaHH4Y€eHHre, HalluIINTe KJIII04YeBoe CJIOBO CONSTRAINT, a 3a HUM
I/IJIeHTI/I(bI/IKaTOp 1 COOCTBEHHO olpenesienrne OrpaHu4YeHud. (Ecnu BEI HE orpeneinnuTte UMAd OrPaHUYEHUA
TaKHuM O6p&30M, CucreMa BbI6epeT OJid HEeTro UM 3a BaC.)

OrpanndeHre-IIPoBepKa MOXKET TaKxKe CChIAThCS Ha HECKOJILKO CTOI010B. HanmpuMep, eciiu BE XpaHUTEe
OOBLIYHYIO IIeHY U IIeHY CO CKHMOKOM, TaK BBl MOXKETe rapaHTUPOBAaTh, UTO IleHa CO CKHUOKOM OymeT Bceraa
MEHbIIIe OOBIYHOM:

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

IlepBbie OBa OrpPaHUYEHUS OIPENENsIOTCS IIOX0XKHM 00pa3oM, HO [JIs TPEeThero MCIOJIL3YeTCS HOBBIM
cunaTakcuc. OHO He CBA3aHO C OIPEeNeTIEHHBIM CTOJIOIIOM, a TPECTAaBIEHO OTAEIFHBIM 3JIEMEHTOM B CITHC-
Ke. OnpeqeneHus CTOIOIIOB ¥ TaKKe OIpeneIeH!s OTPaHNUYeHUH MOXKHO IIePEeCTaBIIsATh B IIPOU3BOJILHOM
TmopsOKe.

IIpo mepBBIe OBa OrpaHHUYEeHMs MOXKHO CKa3aTh, YTO 9TO OrPaHMYEHMs CTOIOIOB, TOTHA KaK TPEeThe sB-
JISIeTCsI OTrpaHuYeHueM TaOIuIlEl, TaK KaK OHO HAITMCAaHO OTAEJIbHO OT OIpedesieHuil cTosnbiioB. OrpaHu-
YeHHs CTOJOIIOB TaKXKe MOXKHO 3alMcaTh B BHUMOE OTPaHMYEHMH TaOIHILI, TOTOa Kak o6paTHoe He Bce-
ra BO3MOXKHO, TaK KaK II0APa3yMeBaeTCsl, YTO OTpaHuYeHne CTOJIOa CChIIaeTCsI TOIbKO Ha CBSI3aHHBIN
ctonber. (XoTs PostgreSQL atoro He TpebyeT, HO it coBMecTUMOCTH ¢ npyrumu CYB]I nmyd4iie ciemo-
BaThb 3TO paBuily.) PaHee MpuBeOEHHBIN ITPUMED MOXKHO IIepemnucaThb 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)
)
Wnu 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 Hmeyo BKyca.
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Ol"paHI/I‘-IeHI/IHM Ta6J'II/II_U:>I MOZKHO IIPHCBaXMBATh KM€HA TdK K€, KaK 1 OTDAHUYEeHU’AM CTOJ'IGHOB:

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 OrpaHUYEHUEe-IPOBEePKa YOOBJIETBOPSIETCS, €CJIN BhHIpaXKeHUe NpUHUMAaeT 3Ha-
yenue true unu NULL. Tak Kak pe3yIbTaTOM MHOTHUX BhIpaxkeHuu ¢ omepangamu NULL OymeT 3Haue-
ure NULL, Takue orpaHndeHus He OynoyT npensaTcTBoBaTh 3anucu NULL B orpaHMYMBaeMble CTOJIOITHL.
YrTo6BI rapaHTUPOBATh, YTO CTOI0EI He conepkuT 3HaueHuss NULL, MOKHO UCIIOJIb30BaTh OTPaHUYEHUE
NOT NULL, onucaHHOE B CJIEAYIOIIEM pa3aere.

IIpumeuyanue

PostgreSQL He moamepzKuBaeT OrPaHUYEHUST CHECK, KOTOPEIe 00PalllaloTCs K JaHHBEIM, HE OTHOCS-
IIMMCS K HOBOM MM U3MEHEHHOM CTPOKe. XOTs OrpaHHYeHUe CHECK, Hapyllalollee 3TO IpaBuJlo,
MOXkeT paboTaThk B IPOCTHIX CIIy4YasiX, B 00IIEM cilydae HeJb3s rapaHTHPOBaTh, UTO 0a3a JaHHBIX
He MPUOET B COCTOSIHME, KOTa YCJIOBHE OTPaHUYEHUS OKaXKeTCS JIOKHBIM (BCIIE€OCTBUE ITOCIIEdy-
IOIIUX U3MEHEeHUN APYIUX YYaCTBYIOIINX B €r0 BRIYMCIIEHUU CTPOK). B pe3ynbsTaTe BOCCTaHOBIE-
HUE BBITPY2KEHHBIX TaHHBIX MOXKET 0Ka3aThCsI HEBO3MOXKHBEIM. Bo BpeMs BOCCTaHOBIIEHUS BO3MO-
XKeH cO0H, maxke ecJiu MOJTHOe COCTOsSTHHE 0a3bl MaHHBIX COTJIACYeTCsI C YCIIOBUEM OTPDaHUYEHUS,
10 IPUYMHE TOT'0, YTO CTPOKM 3arpyzKalTCs He B TOM HNOPSIAKE, B KOTOPOM 3TO YCJIOBUE OyaeT Co-
6romaThes. IToaTOMy O/ onmpeneneHus OTPaHUYEeHNH, 3aTParuBaoIUX APYTrUe CTPOKU U APyTrue
TaGIUITBI, UCTIOJIL3YITE OTPAaHUYEHU S UNIQUE, EXCLUDE UJIM FOREIGN KEY, €CJIM 9TO BO3MOXKHO.

Ecnu BaM He Hy>KHa MOCTOSTHHO TTOOOePKUBaeMasi TapaHTHS I[eJIOCTHOCTH, @ TOCTAaTOYHO Pa30BOH
MTPOBEPKM MOOABISIEMOM CTPOKHU TI0 OTHOIIEHUIO K IPYTUM CTPOKAaM, BBl MOXKETe peajn30BaTh 3Ty
MTPOBEPKY B COOCTBEHHOM Tpurrepe. (3TOT MOAXOMA MCKITI0YAET BHIIIIEOTTHMCAHHBIE TTPOOIEMBI TTPHU
BOCCTAHOBIIEHWH, TaK KaK B BHITPY3Ke Pg_dump TPUTTEPHI BOCCO3TAIOTCS MOCJIE BOCCTAHOBJIEHUST
OAHHBIX, ¥ TTI09TOMY 3Ta ITPOBepPKa He OyAeT merdCTBOBATH B IMIPOIIECCE BHITPY3KU/BOCCTAHOBJIEHUS. )

IIpumeuyaHnue

B PostgreSQL mpepmnonaraeTcsi, 4TO YCIOBUS OTPaHUYEHUU CHECK SABIAIOTCSA ITIOCTOSHHBIMHU, TO
€CTh ITPY OOMHAKOBHIX JaHHBIX B CTPOKE OHM BCETHA BHIOAIOT OOMHAKOBBIM Pe3ynbTaT. IMEeHHO 3TUM
ITPeOIIoIoKEeHNEM OIIPaBABIBAETCS TO, UYTO OTPAaHUYEHUST CHECK IIPOBEPSIOTCS TOJIBKO IIPHU A00aB-
JIEHWY UM U3MEHEeHHUH CTPOK, a He IpPU KaxkaoM oOpamiennu K HUM. ([IpuBemEHHOE BHIIIE TIPEdy-
IIpeXkIeHre 0 HeOOIIyCTUMOCTH OOpallleHuH K OPyTUM TabIuiaM siBIsIeTCS YaCTHBIM CJIeICTBUEM
9TOT0 ITPEANOI0XKEeHMUSI.)

OmHaAKO 9TO IIPEedIonoXKeHHWe MOXKEeT HapyIlaTbCsd, KaK 4dacTo OBIBaeT, KOTHa B BHIPAXKEHUU
CHECK MCHOJIb3yeTCs TI0JIh30BaTeNbCKasa (PyHKIMsI, TOBEleHNEe KOTOPOM BIIOCJIEICTBUYA MEHSIETCS.
PostgreSQL He 3ampeliaeT 3TOTO, ¥ €CJIM CTPOKU B TabJiulle TEPECTAHYT YIOBJIETBOPSTL OT'PaHU-
YEeHUI0 CHECK, 9TO OCTAHETCSI He3aMeUYeHHBIM. B UTOre mpu MOMBITKE 3aTrPY3UTH BHITPYKEHHBIE
MO3’Ke JaHHBIE MOTYT BO3HUKHYTH MpoOyieMbl. [103TOMy mopmoOHBIE U3MEHEHUS PEKOMEHOYETCS
OCYIIECTBMSATH CIeAyIOIMIUM 00pa30M: yIaauTh OrpaHudYeHue (UCIonb3ys ALTER TABLE), U3MEHHUTH
ompemnesieHre GYHKIIMH, a 3aTeM IepPeco3faTh OrpaHuyYeHre TOH Ke KOMaHOoM, KOTopas IIPH 9TOM
IIEPEIIPOBEPHUT BCE CTPOKH TaOIUITH.
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5.4.2. OrpaHmnyeHumsa NOT NULL

Orpaunnuenue NOT NULL npocTo ykKa3blBaeT, YTO CTOJOIY HeJb3s1 IprucBauBaTh 3Hauenne NULL. ITpu-
Mep CUHTaKCHca:

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

Orpaunnuennre NOT NULL Bcerpma 3anuchHBaeTCsSd KakK OrpaHMYeHue CToI0Ia 1 (PYHKIIMOHAJIPHO SKBUBA-
JIEHTHO OTPaHUUYEHUIO CHECK (uMg_cronbya IS NOT NULL), HO B PostgreSQL sBHOe orparuuenue NOT
NULL pa6oTtaet 6omnee adpdexTBHO. XOTSA Y TAKOM 3alMCHU €CTh HEOCTATOK — HA3HAYUTh UMS TaKUM
OrpaHUYEHUAM HEeJIb34.

EcTecTBeHHO, IOJist CTOI0Ia MOXKHO ONPeIeIuTh O0JIbIlle OMHOTO OTPpaHuYeHus. [IJIg 9TOT0 UX HYy2KHO IIPO-
CTO yKa3aTh OTHO 3a APYTUM:

CREATE TABLE products (

product_no integer NOT NULL,

name text NOT NULL,

price numeric NOT NULL CHECK (price > 0)
)i

IMopsimok 3mech He UMeeT 3HaYeHUs, OH He 00s13aTeJIbHO COOTBETCTBYET MOPSOKY IPOBEPKU OrpaHHue-
HUMH.

st orpaHuYeHus NOT NULL ecTh U oOpaTHOe: orpaHMuYeHre NULL. OHO He 03Ha4daeT, YTo CToI0el] JoJl-
KeH UMeThb TonbKo 3HaueHrne NULL, uto koHe4yHO 651510 661 6eccMEBICTIEHHO. CyTh XK€ eT0 B ITPOCTOM yKa-
3aHUM, 4TO CTOJIOe1] MoxKeT uMeTh 3HaueHue NULL (3To moBefgeHue 1o ymondanuio). OrpaHudeHue NULL
OTCYTCTBYeT B cTaHAapTe SQL u MCIoNb30BaTh €T0 B IIEPEHOCUMEIX IIPUIOKEHUAX He crenyeT. (OHO ObI-
710 no6asneHo B PostgreSQL TonbKO A5 COBMECTUMOCTHU C HeKOoTophiMU apyrumu CYB]I.) OgHako HEeKo-
TOPEHIE II0JIb30BaTENIN 00T €ero UCII0Ib30BaTh, TaK KaK OHO IIO3BOJISAET JIETKO IIepeKIyaTh orpaHuye-
HUA B cKkpunre. Hanpumep, BEI MOXKeTe HQ4aTh C:

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

)

¥ 3aT€M BCTABUTH KJII0OYEBOE CJIOBO NOT, rge HOTpe6yeTC5{.

ITogcka3ka

ITpu mpoeKTUpoBaHWK 0a3 HAHHEIX Yallle BCETro OOJBIIMHCTBO CTOIOIIOB MOIXKHEI OBITH IOMEYEHE
kKak NOT NULL.

5.4.3. OrpaHu4YeHUs YHUKaNIbHOCTH

OrpaHuydeHUs YHUKATbHOCTH FapaHTUPYIOT, YTO JaHHHBIE B OITPEeNeJIEHHOM CTOJIOLIE MJTH I'PYIIIIE CTOIOIIOB
VHUKAJIbHEI CPeu BCEX CTPOK Tabnuilkl. OrpaHnyYeHne 3allUCHIBAETCS TakK:

CREATE TABLE products (
product_no integer UNIQUE,
name text,
price numeric
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)i
B BUJIe OTPaHUYEHUs CTOJIOAa U TakK:

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

)i

B BUOE OrPaHUYEeHUsA Ta6HI/ILIbI.

YToGH ONpeneInTh OrpaHuYeHrne YHUKAILHOCTH [JIsS TPYIIEl CTOIOIIOB, 3AMUIINTE €ro B BUOe OrPaHu-
YeHUs TaOJIUIIEI, IePEeYUCIIUB UMeHa CTONOI0B Yepe3 3alsATyIo:

CREATE TABLE example (
a integer,
b integer,
c integer,
UNIQUE (a, c)
)i

Takoe orpaHUYeHUE YKA3kIBaeT, YTO COYEeTAHNE 3HAUYEHUH IePEeYNCIIEHHBIX CTOJIOIIOB HOJI2KHO OBITH YHU-
KaJIbHO BO BCei TabiuIle, TOrga KakK 3HAUYEHHUsI KaXKO0r0o CTOJIOIa IO OTHEeIbHOCTUA He HOJIKHBI OBITH (M
OOBIYHO He OYOYT) YHUKAJIbHBIMH.

Brl MOKeTe Ha3HAYUTD YHUKAJIBHOMY OTPDAHUYEHUIO UM OOBIYHEIM o6pa30M:

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

)i

ITpu moGaBieHWM OTPAHUYEHUS YHUKAIbHOCTH OymeT aBTOMAaTH4YEeCKH CO3[aH YHUKAJIbHBEIM HMHOEKC-B-
IepeBo AJisi CTONOIla UK TPYIIEI CTOIOIIOB, IEPEYNCIIEHHBIX B OTPaHUYEHUH. Y CJIOBUE YVHUKAIbHOCTH,
pacIpoCTpaHsAIoIIeeCs TOIBKO Ha HEKOTOPhIE CTPOKHU, HEJIb3s 3alKuCaTh B BUIE OTPAaHUYEHUS YHUKAIb-
HOCTH, OOHAKO TaKOe yCIIOBUE MOXKHO YCTAaHOBUTH, CO37IaB YHUKAIbHBIM YaCTUYHBIN UHIEKC.

Kak mpaBuio, orpaHn4YeHre YHUKAJTbHOCTH HapPYyIIAeTCs, eClu B TabIuile OKa3hkIBAeTCS HEeCKOJBKO
CTPOK, Y KOTOPBLIX COBHAMAIOT 3HAUYEHHsI BCEX CTOJIOIOB, BKITIOYEHHEIX B OrpaHuyYeHue. 1o yMOIT49aHUI0
oBa 3HaveHuss NULL mpu TaKoM CpaBHEHUM He CUMTAIOTCS PAaBHBIMH. JTO O3HAYaeT, YTO JaxKe IIPH Ha-
JIMYUY OTPAHUYEHUS YHUKATBHOCTH B TaOIHIle MOXKHO COXPAHUTh CTPOKHU C OyOIUPYIOIIUMUCS 3HAYEHU-
samu, eciu oHH comepkaT NULL B ogHOM HITH HECKOJILKMX OTPaHHUYHBAEMBIX CTOIOIAX. DTO MOBeOeHue
MOZKHO U3MEHUTH, M0OaBUB IIpeajIokKeHne NULLS NOT DISTINCT, HalpuMep

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

)i
nin

CREATE TABLE products (
product_no integer,
name text,
price numeric,
UNIQUE NULLS NOT DISTINCT (product_no)
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IToBemeHME IO YMOJTYaHHUIO MOXKHO BHIOPATh SBHO, H0OaBUB NULLS DISTINCT. CormacHo ctaHmapTy SQL
BapuaHT o0paboTku 3HadeHu NULL 1mo yMom4aHUIO ompedensieTcss peanu3anuei, u B apyrux CYB]
BCTpeYaeTcsl Apyroe IoBemeHre. JTO clenyeT YYUTHIBATE IIPU pa3paboTKe IepeHOCUMEIX IIPUIIOKEHNH.

5.4.4. NMepBUYHbIE KJIIOYMU

OrpaHuYeHNWe TEePBUYHOI0 KJTI0Ya 03HAYaeT, YTO 06pa3yIouii ero CTOIOEI] Ui TPYIIa CTOIOIIOB MOXKET
OBITH YHUKATbHBIM UIEHTUOUKATOPOM CTPOK B Tabiwuile. I aToro TpebyeTcs, 4TOOB 3HAUYEHUS ObIITH
OOHOBPEMEHHO YHUKATBHBIMY U OTINYHBIMU 0T NULL. TakuM 06pa3oM, TabGIUIIEL CO CITEOYIOMINMY ABYMST
oTmpefieNiIeHusIMU OyAyT MPUHUMAaTh OJUHAKOBLIE 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/IT-IHbIe KJTIOYXU MOT'YT BKJIIOYAQTh HECKOJIBKO CTOJ'I6LIOB; CHUHTAKCHC IIOXO02K Ha 3allMCh OFpaHI/I‘-IeHI/Iﬁ
YHUKAJIbBHOCTH:

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

HpI/I JIO68.BJ'IGHI/II/I IIEPBUYHOI'0O KJII0Ya aBTOMATHU4Y€CKHU CO3JIaéTC5I YHI/IKaHbelﬁ PIHJIeKC-B-JIepeBO O
CTOJ'I6].[8. UJIN T'PDYIIIIBI CTOJ'I6].[OB, IIePevdYUC/IEHHBIX B IIEPBUYHOM KJIIO4Y€E€, 1 TaHHLIE CTO.TI6].[I>I IIOME€Yal0TCsA
KaK NOT NULL.

Tabnuila MOXKET MMETb MaKCUMYM OIWH MePBUYHBIN K04, (OrpaHUYEeHUN YHUKAJIBHOCTH U OTPaHU-
yenut NOT NULL, koTophle (GYHKIMOHATBHO TOYTU PABHO3HAYHEI IEPBUYHBLIM KJTI0YaM, MOXKeET OBITh
CKOJIbKO YyTOOHO, HO Ha3HAYUTh OrPaHUYEeHNEM IEePBUYHOI0O KJIF04Ya MOXKHO TOJIBKO 0JHO.) Teopus pens-
IUOHHBIX 0a3 MaHHBIX TOBOPUT, YTO MEPBUYHLIN KII0Y MOIXKeH ObITh B Kaxmou Tabnuile. B PostgreSQL
TAKOT0 KECTKOTO TpeOOBaHUS HET, HO OOLIYHO JIy4Ille eMy CIIeI0BaTh.

[lepBUYHBIE KJTIOYU ITOJIE3HEI U OJIA HOKYMEHTHPOBAHUS, U OJI KIMEHTCKUX IIPUJIOKeHul. Hampumep,
rpad®uYecKOMYy IIPUIOKEHHUI0 C BO3MOXKHOCTSIMH PEeOaKTHPOBAHUS COOEPKUMOTO TabOIUIILI, BEPOSITHO,
moTpebyeTcst 3HATh MIEPBUYHBIM KITI0Y TaOJIHUIIE], YTOOH OMHO3HAYHO UAeHTU(GUIIMPOBATE €€ CTPOKH. [1ep-
BUYHBIE KITIOYX HaXOOAT U Apyroe npuMeHenne B CYB]l; B 4aCTHOCTH, HePBUYHBIN KITIOY B TAOIHIIE OIIpe-
OemsieT I1eJIeBble CTOJIOIB IT0 YMOJTYaHUIO [IJIsI CTOPOHHUX KJTIOUel, CChIIAIOIIUXCS Ha 9Ty TaOuIly.

5.4.5. BHewHue KJ1o4u

OrpaHuydeHue BHEITHETO K/II04Ya YKa3kIBaeT, YTO 3HaUEeHUs CTOJIOIa (MU TPYIIIIEL CTOJIOI0B) MOJIKHEL CO-
OTBETCTBOBATh 3HAUEHUSIM B HEKOTOPOU CTPOKe APYrol Tabnunbl. 3TO Ha3kIBAETCA CCbLIOYHOU Uesocm-
HOCMbIO OBYX CBA3aHHBIX T&GJ’II/II_I.

HYCTB Y BaC yXKe eCTb Ta6J'II/II_Ia IIPOOYKTOB, KOTOPYIO MBI HEOOHOKPATHO KMCIIOJIb30BAJIX PaHEeE:

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

I[laBaliTe MPeQIIONOXKKUM, YTO ¥ BaCc €CTh Tab/IUIla C 3aKa3aMHU 3THUX HPOAYKTOB. MBI XOTUM, YTOOHI B Tab-
TIUIle 3aKa30B COAepIKalKuCh TOJIBKO 3aKa3bl JeMCTBUTEIbHO CYIIEeCTBYIOIINX IPONYKTOB. I103TOMYy MBI
oIlpefeNnuM B Hell orpaHWYeHNe BHEIIHer 0o KJIo4a, CChljlaioleecs Ha TaOauIly IPOAYKTOB:

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

)i

C TakuM OrpaHHYEHHEM CO3[aTh 3aKa3 CO 3HaUeHHeM product_no, OTCYTCTBYIOIINM B Tabsuiie products
(1 He paBubiM NULL), 6ymeT HEBO3MOZXKHO.

B Tako# cxeme Tabmuily orders Ha3bIBalOT NOOYUHEHHOU Tabmuilei, a products — 21asHoii. CooTBeT-
CTBEHHO, CTOJIOILI HAa3bIBAIOT TaK K€ IMOOUMHEHHLIM U I'JIaBHBIM (HMJIX CCHIJIQIOLIMMCS U II€JIEBEIM).

IMpeprimyiIyio KOMaHAy MOXKHO COKPATUTh TaK:

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

)i

TO €CTb, €CJIM OIIYCTUTDH CITMCOK CTOJIOIIOB, BHEIITHUI K04 OymeT HeIBHO CBsSI3aH C IePBUUYHLIM KIIOUOM
TJIaBHOH TAOJIHUIIHL.

OrpaHquHmo BHEIIIHET O KJII04Ya MO2KHO HAa3HA4YUTh UM CTaHOAPTHBEIM CIIOCOOOM.

BHemrHu# K109 TaKKe MOXKET CChUIAThCS Ha I'PYIIY CTONOI0B. B 9TOM ciiydae ero Hy>KHO 3amucaTh B
BUIEe OOBIYHOTO OrpaHuYeHus Tabnunel. Hampumep:

CREATE TABLE t1 (

a integer PRIMARY KEY,

b integer,

c integer,

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

EcTecTBeHHO, YMCJIO ¥ THUIILI CTOIOIIOB B OTPAaHUYEHUM MOJIXKHLI COOTBETCTBOBAThH YHCIIY U THIIAM Iiejie-
BEIX CTOJIOIIOB.

HHorma mMeeT CMEBICI 3adaTh B OrPaHNYE€HHNH BHEIIHEI'O KJII04Ya B Ka4YeCTBe <<JIpy1"OfI Ta6J'II/II_IbI>> Ty XKe
TaGJ'II/IU;y,' TaKOM BHEIIHNH KITI04 Ha3bIBaeTCs CCulnarvwumMcA HA cebs. HaHpHMep, €CJIN BEI XOTUTE, YTOOBI
CTPOKHUu Ta6HI/IHI>I IIpeaCTaBIIATIN Y3JIbI HpeBOBHHHOﬂ CTPYKTYDPHI, BEI MO2KETE HalluCaThb

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

)i

[I71s1 y371a BEepXHEro ypoBHsA parent_id OymeT paBeH NULL, moka 3amucu ¢ oTuaHBIM OT NULL parent_id
OymyT CChUIATHCS TOJILKO Ha CYIIECTBYIOIIVE CTPOKU TaOJIUIIEL.

Tabmnuila MOXKeT ComepXaTh HECKOJILKO OTPAHNYEHHH BHEIITHET 0 KJTI04Ya. JTO II0JIe3HO OIS CBSI3M Ta0IIHIT
B OTHOIIIEHWM MHOTHE-KO-MHOruM. CKaxkeM, Y BaC eCTb TaOJIUIlBl MPOAYKTOB ¥ 3aKa30B, HO BHI XOTHUTE,
4yTOOBI OOMH 3aKa3 MOT COOepzKaTh HECKOJIbKO IIPOAYKTOB (UYTO HEBO3MOZKHO B IIpeabIAyInei cxeme). s
9TOTr'0 BH MOZKETE HCIIOIb30BaTh TAKyI0 CXEMY:
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CREATE TABLE products (
product_no integer PRIMARY KEY,
name text,
price numeric

)i

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

)i

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

)i

3aMeThTe, UTO B IIOCJIEeTHEN Ta6HI/II_Ie HepBH‘IHBIfI KJIIOY ITOKPEIBA€T BHEITHUWE KIIIOYH.

MEI 3HaeM, 4TO BHENIHKEe KITI0YH 3allpelaloT co3laHre 3aKa30B, He OTHOCSIIMNXCS HU K ODHOMY IIPOIYK-
Ty. Ho 4TO HemnaTth, ecnu IIocjie CO3TaHUs 3aKa30B C OIPEeIeJIEHHEIM IIPOLYKTOM MBI 3aXOTUM YIAJIUTh
ero? SQL cupaButcs c 9Tol cutyaumei. MHTyUIns IIoACcKa3bIiBaeT CIIeAyIOIIie BapHUaHThH IIOBEIEeHUT:

e 3amnpeTuTh yOajeHue MPoayKTa
* V@manuTh TaKXKe CBsI3aHHBIE 3aKa3bl
e YTto-TO emie?

Il MTIoCTpauuy AaBaiTe peajnu3yeM Cliedylolnee IOBeeHNe B BEIIEIIPUBEAEHHOM IpUMepe: IIPHU I10-
TTBEITKE YOATeHUs TPOOYKTa, Ha KOTOPHIM CCHIIAIOTCS 3aKa3kl (Yepe3 Tabmuly order_items), MBI 3ampe-
IaeM 9Ty onepauuio. ECiiu Ke KTO-TO MOMBITAeTCs yOalIuTh 3aKa3, TO YOAJIUTCS U eT0 COOepPKUMOoe:

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

)i

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

)i

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

)

Ol"paHI/I‘-II/IBaIOH_II/Ie W KaCKaOdHBI€ YOaJIEeHUsd — [OBa Hauboee paCHpOCTpaHéHHBIX BapHuaHTa. RESTRICT
IIpegoTBpallaeT yaoaJIeHue CBSI3aHHOM CTPOKH. NO ACTION O3Ha4aeT, YTO €CJIM 3aBHCHMbI€ CTPOKH IIPO-
HOJIZKAIOT CYIIECTBOBATE IIPU IIPOBEPKE OIPDAHUYEHNSs, BOSHUKAET omrubKa (STO II0OBEOEeHue 110 yMOoJIda-
HI/IIO) (FHaBHI:IM OTJIMYHEM 3THUX IBYX BAPHUAHTOB ABJISAE€TCS TO, YTO NO ACTION IIO3BOJIAET OTJIIOKUTH IIPO-
BEPKY B IIpOIiecCe TPaH3aKIMM, a RESTRICT — HeT.) CASCADE YKa3BIBA€T, YTO IIPHU YOAJIEHUMN CBA3aHHBIX
CTPOK 3aBHUCHMEIE OT HUX GYI[YT TaK K€ aBTOMATU4Y€CKHU YyHOaAJIEHBI. EcTthb emé OBa BapuaHTa: SET NULL
n SET DEFAULT. HpI/I YOoaJIEeHHH CBSA3aHHBIX CTPOK OHHM HAa3HA4YalOT 3aBHUCHUMEIM CTOJ'I6H8.M B IIOOYNHEH-
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Ho# Tabnuie 3HaveHus NULL unmu 3HaYeHUS IO YMOJIYaHMUIO, COOTBETCTBEHHO. 3aMeThTe, UTO 3TO He
OymeT OCHOBaHMEM [JIsI HaPYIIEeHUus orpaHumYeHui. Hampumep, ecnu B Ka4eCTBe NENCTBUSA 3aJaHO SET
DEFAULT, HO 3Ha4Y€eHNe 10 YMOJIYaHUIO He yOOBJIETBOPSET OTPAaHMYEHUIO BHEIIHETO KJII0Ya, Onepanmns
3aKOHYUTCS OIIHNOKOM.

Kaxkoii BapuaHT geicTBUA ON DELETE BBIOpPATh — 3aBUCHUT OT TOTO, KaKHe TUIIE 0O0BeKTOB IIPEeACTaBISIOT-
cs1 B cBA3aHHBIX Tabmuilax. Korga B momynHEHHOM TabmuIle MPEACTaBIsAeTCAa 00BEKT, KOTOPHIM SBJISIETCSA
COCTaBHOM 4YaCThIO CYIITHOCTH, IIPEeNCTaBI€HHOM B I'IaBHOM TabJulle, 1 He MOXKET CYIIIeCTBOBAaTh He3aBU-
CHMO, YMECTHO BHIOpATh melcTBUEe CASCADE. Ecniu mBe TaGIHIlEI IPEOCTABIISAIOT HE3aBUCUMEIE 00BEKTEHL,
0oJiee MOOXOOAIIIUM OEeHCTBUEM 6yx[eT RESTRICT mau NO ACTION; TOrAa IPHJIOXKEHUI0, KOTOPOMY meu-
CTBUTEJIbPHO HYXHO YIOAJIUTh oba 06'BeKTa, HOTpe6yeTCH coeyiaTh 3TO sABHO M BBIIIOJITHUTH OBE€ KOMaHOHBI
ynmaneHus. B mpuBenEHHOM BRIIIE TPUMEPE MTO3UIUHY 3aKa3a SBIISIOTCS YacThi0 3aKa3a, u 0yageT ymobHO,
€CJIX OHHU YOaAJIATCA aBTOMATUYECKH IIPU YOaJIEHUHU 3aKa3a. Ho IIPOOYKTHI XU 3aKa3bl — Pa3HEBIE BEIIlY, I10-
9TOMY aBTOMAaTHUYECKOe yhaJeHNe HEeKOTOPHIX ITO3UIINK 3aKa30B IIPU yHAaJIeHUU IPOAYKTOB MOXKET OBITh
HempuemJieMbIM. Eciii 7Xe OTHOIIIeHNE BHEITHETO KJTI04Ya MPEeCTaBIIsieT Heo0sa3aTeIbHyI0 HHGOPMAIIHIO,
TTOAXOOSIINM MOXKET OBITh IeficTBUE SET NULL MU SET DEFAULT. Hampumep, ecnu B TabuIle TPOOYKTOB
COMIEPKUTCS CChIJIKA Ha MeHeXKepa NPOoAyKTa, U 3alliCh MeHeXKepa YIaIgeTCs, MOXKeT ObITh II0JIE3HBIM
YCTaHOBUTE B [10JIe MeHeXKepa NIponyKTa 3HadeHue NULL uiu 3Ha4YeHUe 110 YMOJIYaHUIO.

IedicTBUS SET NULL M SET DEFAULT MOTYT IPUHUMATh CITMCOK CTOJIOIIOB, KOTOPLIE IIOTydaT COOTBETCTBY-
omue 3HaveHuss. OOBIYHO 3HAYEHUS MPUCBAMBAIOTCS BCEM CTOJIOIIaM OTpPaHUYEHUS BHEIIHEro KIToua;
IIPUCBOEHME OJISI IOIMHOXKECTBa CTOJIOIIOB II0JIE3HO TOJIFKO B HEKOTOPHIX 0COOBIX CiIydasax. PaccMoTpuTe
CIlegyIOUIui IpUMep:

CREATE TABLE tenants (
tenant_id integer PRIMARY KEY

CREATE TABLE users (
tenant_id integer REFERENCES tenants ON DELETE CASCADE,
user_id integer NOT NULL,
PRIMARY KEY (tenant_id, user_id)

CREATE TABLE posts (

tenant_id integer REFERENCES tenants ON DELETE CASCADE,

post_id integer NOT NULL,

author_id integer,

PRIMARY KEY (tenant_id, post_id),

FOREIGN KEY (tenant_id, author_id) REFERENCES users ON DELETE SET NULL (author_id)
)

Bes ykazanus cTonbIila BHEITHUH K/II0Y TaKXkKe ycTaHoBua Obl 3HaueHue NULL misa cronbiia tenant_id,
HO 3TOT CTOI0OEI SIBJISIETCS YaCThIO IIEPBUYHOTO KITIOYA.

AHanoruyHo ykasaHWioO ON DELETE CyllecTByeT ON UPDATE, KOTOpoe cpabaThiBaeT IIPU M3MEHEHUU 3a-
maHHOrO cTonbua. [Ipu 3ToM BO3MOXKHEIE NEUCTBUSA Te Ke, 3a UCKII0OYeHUEeM TOT0, YTO AN SET NULL U
SET DEFAULT HeJb3s 3afaTh CIHCKU CTOJIOLOB. CASCADE B JAHHOM CJIlydae O3HadaeT, YTO U3MEeHEHHBIE
3Ha4YeHUs CBI3aHHBIX CTOJIOLOB OyOyT CKONIMPOBAHE B 3aBUCHMBIE CTPOKHU.

OGHIYHO 3aBHCHMasi CTPOKa He HOJI2KHA yHOOBIETBOPSAThH OTPAHUYEHHIO BHEITHETO KITI0Ya, eClIi OOUH U3
CBSI3aHHEIX CTOJO1I0B comepkuT NULL. Ecnu B 00BbsIBIEeHME BHEITHEro Kirio4ya moOaBiIeHO MATCH FULL,
CcTpoka OyHeT ymOBJIETBOPSITH OrPaHUYEHUIO, TOJIBKO €CJIM BCe CBs3aHHBIe cTonOmel paBHbl NULL (TO
ecThb Ipu pas3Hbix 3HaueHUAX (NULL u He NULL) rapanTupyeTCcsa HEBHIIOJTHEHUE OTpPaHUUYEHUS MATCH
FULL). Eciu BBl XO0TUTE, YTOOBI 3aBUCUMEBIE CTPOKH HE MOTJIH U30€3KaTh U 3TOTO OTPaHUYEHUsI, OOBSIBUTE
CBsSI3aHHHBIE CTOJIOIHI KaK NOT NULL.

BHeIIHUN KII0Y OOJI2KEeH CCHIIAaThCS Ha CTOJIOIEI, THUOO0 SABISIONIINECST IMePBUYHEIM KIJII0YOoM, TH60 obpa-
3yI0Ile OTpaHWYeHHe YHUKAIbHOCTH, U060 SBIIAIOMIMECS CTOIOIaMHM M3 HeYaCTUYHOTO YHUKAILHOTO
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uHgekca. Takum 06pa3oM, [Jisi CBA3aHHLIX CTOIOIIOB BCcerma OymeT CyIecTBOBAaTh HHAEKC, a 3HAYUT IIPO-
BEPKU HAJIMYHUS COOTBETCTBUS IJIS CBI3aHHOM CTPOKYU OYOYT BHIIIONTHATHCSA 3¢ PeKTUBHO. TaK KaK KOMaH-
OBl DELETE IJISE CTPOK TJIaBHOM TAOGIHUIIEI WX UPDATE /IS 3aBUCHUMBIX CTOJIOIIOB ITOTPEOYIOT ITPOCKaHU-
pOBATh MOOUUHEHHYI0 TAaOIUITy ¥ HAWUTHU CTPOKH, CCHIJIAIOIIHMECS Ha CTaphkle 3HAYeHWs, MOJIe3HOo Oymer
UMeTh MHOEKC U OIS MOOYMHEHHEBIX CTOJIONOB. HO 9TO HY>XKHO He Bcerma, ¥ CO30aTh COOTBETCTBYIOIIUH
WHIEKC MOXKHO II0-Pa3HoMy, II09TOMY 00bsIBIeHNE BHEIITHETO KJTI0Ya He CO37TaéT aBTOMATHUYECKH WHIEKC
TI0 CBSI3QHHBLIM CTOJIOIIAM.

ITogpoGHee 00 U3MEHEHUY U YAaJleHUU OJaHHBIX pacCKal3kiBaeTcs B [1aBe 6. Bl Takke MoKeTe mogpo6-
Hee y3HaTh O CHHTAKCHCe OTpPaHUYEeHUN BHeIIHero Kitoda B cipaBke CREATE TABLE.

5.4.6. OrpaHU4YeHUA-UCKIIIOYEeHUA

OrpaHuYeHUSI-UCKITIOUEHUS TaPaHTUPYIOT, YTO IPYU CPAaBHEHUH JIIOOBIX IBYX CTPOK I10 YKa3aHHBIM CTOJIO-
1aM MY BRIPAXKEHUSIM C ITOMOIIbIO 3aJaHHBIX OIePAaTOPOB, MUHMMYM OOHO M3 3TUX CPaBHEHUM BO3Bpa-
tuT false mnu NULL. 3anuceiBaeTcsI 3TO TakK:

CREATE TABLE circles (

c circle,

EXCLUDE USING gist (c WITH &&)
)i

HonpoGHee 006 3TOM CM. CREATE TABLE ... CONSTRAINT ... EXCLUDE.

HpI/I JIOﬁaBJIeHI/II/I OrpaHNYEeHUA-UCKIIIOYEHU A GyneT aBTOMaAaTH4YE€CKH CO30aH MHOEKC TOI'O THUIIa, KOTOpLIfI
YKa3aH B 00BSIBICHUU OrpaHHUYEHUd.

5.5. CucteMHble cTonoOLubI

B xaxmoit Tabuile eCTb HECKOJIBKO CUCMEeMHbIX cm0ﬂ6uoe, HEesaABHO OHpeJIeJ'IéHHBIX cucteMou. Kak cnef-
CTBUE, UX UMEeHa Hellb3s MCIIOIb30BaTh B KAUECTBe MMEH IT0Ih30BaTEJILCKUX CTOJOIIOB. (3aMeThbTe, UTO
9TO HE€ 3aBHCHUT OT TOI'O, sABJIAE€TCSA JIX MM KJIIIOYEBBIM CJIOBOM HJIN HET; 3aKJIIOYEeHHEe MMEHU B KaBBEIYKHU
He TToOMOXKeT n306exKaTh 3TOTO Ol"paHI/I‘-IeHI/IH.) OTH CTONOIBI HE MOJIKHEI Bac 6€CIIOKOUTDH, BaM JIMIIb IO-
CTaTOYHO 3HAaTh 00 uX CyIllleCTBOBaHUH.

tableoid

HNpoenTtudukatop o6beKTa OId TabIuILI, comepKallei CTPOKY. ITOT cToJI0e1l 0oCoOOEeHHO MOIe3€eH OIS
3ampoCcoB, UMEIOIIUX [IeJI0 C CEKIIMOHUPOBaHHLIMU Tabnuitamu (cM. Pasgen 5.11) unu nepapxueit Ha-
cnemoBanus (cM. Pasgen 5.10), Tak Kak 6e3 HETO CJIOKHO OIpPenesiuTh, U3 KakKou TaGIuITHl BeIOpaHa
cTpoka. CBsi3aB tableoid CO CTONMOIOM oid B TabmuIle pg_class, MOXKHO OyOeT IIONYyYHUThL UM Tab-
JIUITHL.

xmin

Npentndurkatop (Kom) TpaH3aKInu, NOOABUBIIEH CTPOKY 3TOM Bepcuu. (Bepcusi CTpoKu — 3TO eé
WHONBUOYyaIbHOE COCTOSTHHE; NP KaXKOOM M3MEHEHWHU CO3TaE€TCSI HOBAs BEPCHUS OOHOM U TOU Ke
JIOTUYECKOM CTPOKH.)

cmin

Homep KomaHAw (HayuHas C HYJISI) BHYTPU TPaH3aKUMWU, T0OaBUBIIEH CTPOKY.

Xmax

HUpenTudukatop TpaH3aKIIUU, VOAIUBIIENH CTPOKY, unu 0 O1d HeyoaJlEHHON BepPCUU CTPOKHU. 3Haue-
HHUE 3TOT0 CTOJIOIa MOXKEeT ObITh HEHYJIEBBIM U [JI51 BUAUMOM BEPCUM CTPOKU. DTO OOBIYHO O3HAYaeT,
4TO yHansgollas TpaH3aKnus elle He Oplia 3aduKCcrupoBaHa, WIK yaaneHue ObJI0 OTMEHEHO.

cmax
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HOMep KOMaHIOEI B y;:[anmou.[eﬁ TPAH3aKIOUHU UJIX HOJIb.
ctid

dusnyuecKoe pacHoJioKeHWe JaHHOW BEPCUU CTPOKHU B Tabmuile. 3aMeThTe, YTO XOTS 110 ctid MOXKHO
OYeHb OLICTPO HAWTH BEPCHIO CTPOKH, 3HAYEHUE ctid U3MEHUTCS IPU BBIITOTHEHUH VACUUM FULL.
TakuMm 06pa3oM, ctid HENTb3sI MPUMEHSITh B KAYECTBE IOJITOCPOYHOI0 UIeHTHdUKATOPa CTPOKU. [IIs
UOeHTUPUKAIINY JIOTUYECKUX CTPOK CJIeyeT MCII0JIb30BaTh ITIEPBUYHBIN KITIOY.

HNpenTudukaTopsl TpaH3aKIINN TaKxkKe ABNAI0TCA 32-0UTHEIMU. B monroxkusyiiel 6a3e maHHBIX OHU MO-
TYT MOUTHU IO KPYry. DTO He KPUTUYHO IIPU IIpaBuiibHOM obciyxkuBaHuu BII; mogpobHee 00 3TOM CM.
['maBy 25. OpmHakKo mojaraThCsa Ha YHUKAJIBHOCTH KOJOB TPAH3aKIUM B TeUYEHUE OJIUTEIbHOI0 BPEMEHU
(mpu Gonee yeM MUINIHUApIOe TPAaH3aKIIUM) He CIIEeayeT.

UpenTudukatopsl KoMaH[ Takke 32-O0UTHBEIE. ITO CO3MAET XKECTKUM TUMUT Ha 232 (4 munnuapma) Ko-
maHp SQL B ogHOM TpaH3akiuu. Ha nmpakTuke 9TO He mpobjieMa — 3aMeThTe, YTO 3TO JIUMUT YHCiIa KO-
maHpg SQL, a He konmudecTBa 00pabaThiBaeMbIX CTPOK. Kpome Toro, umeHTU(GUKATOP MOIydaloT TOIBKO
Te KOMaH[Bl, KOTOphle (PaKTUUeCKU U3MEHSIIOT COIepKUMoe Oa3bl JaHHEIX.

5.6. N3mMmeHeHue Tabnuuy,

Ecnu BB co3panmu TaOMUIBEl, a 3aTeM ITOHSIJIN, YTO AOIIYCTUIIU OIIMOKY, MU U3MEHMJIMCh TPpeOoBaHUSA
BAIllero IPUJIOKEHMS, BHl MOXKeTe YOalIuTh €€ U co3daThk 3aHoB0. Ho aTo OyneT Heymob6HO, ecnu Tabmu-
11a y2Ke 3allojTHeHa HJaHHBIMU, MJIM €CJIU Ha Heé CChUIAIOTCS Apyrue oO0beKThl 0a3bl JAaHHBIX (HAITpUMeED,
1o BHelIHeMy Kitouy). ITosatomy PostgreSQL npepocrtasisier Habop KoMaH[ AN MoguduKauuy Tabiut,.
3aMeThTe, YTO 3TO 10 CYTH OTJIMYAETCS OT U3MEHEHUS HaHHBIX, COOEepPIKAIIUXCs B Tabmuile: 30eCh MBI
o0cyxkpaeM MoAM(pUKAIINIO OTIPeAesIeHUs, UIIU CTPYKTYPHI, TaOJIUIIHL.

Brl moxkerTe:

¢ JT0o0aBIATL CTOJIOIIEI

e VamansaTh CTONOIIRI

e JloGaBnsATh OTPAHUYEHUSA

e VpansTe orpaHuYeHus

e H3MeHSATh 3HAUEHUS 10 YMOTYAHUIO
* H3MeHSITh THUIILI CTOIOIIOB

* TlepenMeHOBHIBATEH CTOJIOIIEI

e TleperMeHOBBIBATH TAOIMUIIEI

Bce aTu medcTBUS BHIIOIHSAIOTCS C momolnbio KoMaHOel ALTER TABLE; mogpoOHee 0 Hell BHI MOXKETe
y3HaTh B €€ CIIpaBKe.
5.6.1. lobaBneHue crondua
ITo0aBUTH CTOJIOEI] BEI MOXKETe TakK:
ALTER TABLE products ADD COLUMN description text;

Hosrlil cTon6ell 3anoIHSIeTCsT 3afaHHbIM /IS HETO 3Ha4YeHueM [0 yMoidaHuio (unu 3HauenueMm NULL,
ecliy BBl He No0OaBUTe yKa3aHue DEFAULT).

ITogcka3ka

Hauwnas c PostgreSQL 11, mo6aBiieHue cTonbIIa ¢ MOCTOSHHBIM 3HAUYEHWEM 10 YMOJITYaHHUIo 0ojiee
He 03HA4YaeT, YTO IIPY BHIIOJTHEHUY KOMaHIH ALTER TABLE OyOyT U3MeHEHHl BCE CTPOKH TaOJIUITH.
BmecTo 3TOro ycTaHOBJIEHHOE 3HAYEHHE I10 YMOJIYaHUI0 OyIeT IIPOCTO BEIAABATHCS IIPU CIEOYIO-
1meM oOpaIleHny K CTPOKaM, a COXPAHUTCS B CTPOKAX IIPH mepe3anucu Tabnuilkl. brnaromaps aTo-
My omeparus ALTER TABLE M C OONBIIUMY TaOIUIIAMU BBIIIOIHSIETCS OYeHb OLICTPO.

OpHaKo eciy 3HaYeHUe 110 YMOJII9YaHUIO USMEHYHNBOE (HaanMep, 9TO clock_timestamp () ), B KaxX-
OYIO CTPOKY HY2KHO 6yn;eT BHECTH 3Ha4YeHHe, BRIYHCJIIEHHOE B MOMEHT BHIIIOJIHEHUsS ALTER TABLE.
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YToOHl 130€XaTh IIOTEHIIMAILHO OIUTEJIbHOM ollepaliuy U3MeHeHHs BCeX CTPOK, €CJIH BHI MJIaHU-
pyeTe 3amoJHUTL CTOI0eIl B OCHOBHOM He 3HAYEeHMSIMH II0 YMOJIUaHMIO, JIydIlne OymeT noOaBUTh
ctosber] 6e3 3HaYEHUS 10 YMOJTYAHHUIO, 3aTEM BCTAaBUTh TPeOyeMble 3HaYEeHUSI C IIOMOIITbI0 UPDATE,
a ITIOTOM OIIpedenuTh 3HaUYeHHe 110 YMOJTUaHUIO, KaK OMKUCAHO HUXKE.

HpI/I 3TOM BEI MO2KETE€ CPpa3dy OIIPpele/IuTh OrPaHUYEeHUA CTOJ'I6LIa, HUCIIONIBb3yA OOBIYHBIA CUHTaKCUC:
ALTER TABLE products ADD COLUMN description text CHECK (description <> '');

Ha camom perne 3mech MOXKHO MCIIOJIb30BaTh BCE KOHCTPYKIIMHU, MOMMYCTUMEIE B ONIpeeNeHu CTOIOIa B
KOMaHOe CREATE TABLE. [IOMHHUTE OOHAKO, YTO 3HQYEHME MO YMOITYAHUIO OOJIZKHO YOOBJIETBOPSATH HAH-
HBIM OTPaHUYEHUSM, 4TOOBI OIlepanusi ADD BEHIIIOJIHWJIACH YCIIEIHO. BEl Takke MoKeTe cHadasa 3amoJl-
HUTH CTOJIOEIl TPaBUJIbHO, a 3aTeM H00aBUThH OrPaHNYEHUS (CM. HUXKE).

5.6.2. YnaneHue ctondbua

Yoanuts cTosnbel] MOXKHO TaK:
ALTER TABLE products DROP COLUMN description;

[lanHBIE, KOTOPBEIE OBITK B 3TOM CTOJOIlE, MCYEe3aioT. BMecTe cO CTONOIIOM yHOAnsIOTCS M BKIOYAIOIINE
ero orpaHudeHus Tabnuikl. OMHAKO eCIy Ha CTONIOeI] CChIIaeTCs OTPaHuYeHWe BHEIITHET 0 K/TIo4a OPYTroH
Tabmuikl, PostgreSQL He ymanuT 9TO OTrpaHUYEHUE HESIBHO. Pa3peluTh yoaleHue BCEX 3aBUCSIIUX OT
9TOT0 CTOIOIa 00BEKTOB MOXKHO, m0oOaBUB YKa3daHue CASCADE:

ALTER TABLE products DROP COLUMN description CASCADE;

OO01M¥ MexaHu3M, CTOSAIINHN 3a 3TUM, OIHUCHIBaeTcs B Pa3merne 5.14.

5.6.3. loGbaBneHue orpaHuvyeHun
st moGaBIeHUsT OTPAHUYEHUS UCIIOIb3YETCsI CHHTAKCUC OrpaHuydeHus Tabmuiel. Hanpumep:

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

Yrtob6rl fobaButh orpannuenne NOT NULL, koTopoe Henb3s 3alrcaTh B BUOE OTPAaHUUYEHUS TaOIUIIH,
HUCIIOIb3YUTE TAKOU CUHTAKCHUC:

ALTER TABLE products ALTER COLUMN product_no SET NOT NULL;

OrpanuuyeHue MPOXOOUT MPOBEPKY aBTOMATUUYECKHU 1 OymeT moOaBIeHO, TOJILKO €CJIK €My yOOBIIeTBOPS-
IOT JaHHEIE TAOIHITHL.

5.6.4. YpaneHue orpaHuyeHus

[st ymaneHus: oTpaHUYeHusI BBl JOXKHBI 3HATh €r0 M. EC/TM BHI HEe IPUCBAUBAIN €My UMSs, 3TO HESTBHO
crenajyia CUCTeMa, U BBl JOJIXKHEI BEISICHUTE €ro. 3[1eCh MOXKeT OLITh IToJIe3Ha KoMaHOa psql \d uma_rab-
nuyer (AT OPYTHEe IPOTPaMMEl, ITOKa3hIBaAOIKMe MOAPOo0HYI0 HHGOPMAIIMIO 0 Tabnmuiax). 3Hasi UM, B
MOXKeTe HCII0Ib30BaTh KOMAaHIY:

ALTER TABLE products DROP CONSTRAINT some_name;

Kak u mpu ymaneHuu cToOIla, €CIIM BBl XOTUTE YOAlIUTh OTPaHUYEeHHE C 3aBUCUMBIMU OOBEKTaMH, [O-
0aBbTe yKa3aHue CASCADE. [I[pyMepoM TaKo¥M 3aBUCUMOCTH MOKET OBITh OTPaHUYEHNE BHEIITHET 0 KJTI0Ya,
CBSI3aHHOE CO CTOJIOIaMU OTPAaHUYEHMS IIEPBUYHOTO KITI0Ya.

Tak MOXKHO yaaiauTh orpanuydeHnus jaro0brx TuioB, Kpome NOT NULL. UTto6w yoanuTh orpanuderue NOT
NULL, ucnons3yiiTe KOMaHOy:

ALTER TABLE products ALTER COLUMN product_no DROP NOT NULL;
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(BcriomuuTe, uto v orpanudyenuit NOT NULL HeT uMéEH.)

5.6.5. N13MeHeHue 3Ha4YeHMUA No YMOJIHaHUIO
Ha3zuauwuth CTOJ'I6L[Y HOBO€ 3Ha4Y€HHue 110 YMOJITYaHHUIO MOXKHO TakK:

ALTER TABLE products ALTER COLUMN price SET DEFAULT 7.77;

3aMeThTe, YTO 3TO HUKAK He BIIMSIET Ha CYyILIEeCTBYIOIIIKUE CTPOKHU TaOIUIEI, a IIPOCTO 3a[aéT 3HaUYeHue 1o
YMOJIYaHHUIO OJId4 IMOCJIEeaYIoINUX KOMaHg INSERT.

YT0o0OBI YOAQJIIUTh 3HAYEeHUEe 110 YMOJIYaHWIO, BEIIIOJTHUTE:
ALTER TABLE products ALTER COLUMN price DROP DEFAULT;

ITpu 3TOM IO CYyTH 3HAYEHUIO 110 YMOI4YaHUIo IpocTo npucBauBaeTrcss NULL. Kak crencTBue, OmMNOKU
He OyIeT, eclu BH IONLITAETECHh yOAINTh 3HaUEHUE 10 YMOJIYaHUIO, He OIIpeleJIEHHOe SIBHO, TaK Kak
HesIBHO OHO cyulecTByeT U paBHO NULL.

5.6.6. I3MeHeHue TUuNna gaHHbIX cTONOUA

YTo6nI Tpeobpa3oBaTh CTONOEI B OPYTOM THUII HAHHBIX, UCIOJIL3YHTE KOMAaHIY:
ALTER TABLE products ALTER COLUMN price TYPE numeric(10,2);

Ona OymeT ycnelrHa, TOJIbKO eCJIM BCe CYIIECTBYIOIINE 3HAUYEHUS B CTOJIOIE MOTYT ObITH HESIBHO ITPUBE-
IeHBl K HOBOMY THITy. Ecriu TpebyeTcs 6omee ciioxkHOe Tpeodpa3oBaHue, B MOXKeETe T00aBUTh YKa3aHue
USING, OIpefnensaiollee, KaK IIOIYYUTh HOBEIE 3HaUEeHUSA U3 CTaphIX.

PostgreSQL nomrelTaeTcst TakkKe npeoOpa3oBaTh K HOBOMY THUITY 3Ha4YeHUE CTOIOIA IO YMOIYaHUIO (ec-
JIV OHO OTIPEZEJIEHO) U BCE CBSI3aHHEBIE C 9TUM CTONOIIOM orpanndenus. Ho mpeob6pa3oBaHrue MOXKET OKa-
3aThCSI HEIIPABUJILHEIM, U TOTA B IIOJIYUYUTE HEOXKUAAHHEIE PE3YIbTAThl. [109TOMY OOBIYHO JTydIlle yaa-
JINTh BCE OTPAHUYEHMS CTOJNONA, IePe TeEM KaK MEHSTh €ro THUII, a 3aTEM BOCCO3TaTh MOOU(PUIIMPOBAH-
HBIE [OJIZKHBEIM 00pPa30M OTPaHUYEHUS.

5.6.7. NepeunMmeHoBaHue cTonbua

Yto06BI TIEPEMMEHOBATDL CTOI0EII, BHIIIOJTHUTE:

ALTER TABLE products RENAME COLUMN product_no TO product_number;

5.6.8. NepenMmeHoBaHMe Tabnuubl

Ta6m/1uy MOZKHO ITI€epenMeHOBATh TAK:

ALTER TABLE products RENAME TO items;

5.7. NpasBa

Korpa B 6a3e maHHEBIX co30aéTcsa 00bEKT, eMy Ha3HadyaeTcs Bianenel]. BrnamenbiieM 0OBIYHO CTAHOBUTCS
POJIb, C KOTOPO#M OBIJT BHITIOJTHEH OTIePATOP co3manusi. [171sT GOMbIIMHCTBA TUTIOB 0OHEKTOB B UICXOOHOM CO-
CTOSIHUU TOJIBKO BJlazesel (MJIM CyIepIoIb30BaTellb) MOXKET JejlaTh C 00HEKTOM BCE, YTO YIOgHO. YTOOR!
paspeluTs UCII0Ib30BaTh €ro APYTIUM POJIAM, HYy2>KHO JaTbk UM Npasd.

CyliecTByeT HeCKOJILKO THUIIOB IIpaB: SELECT, INSERT, UPDATE, DELETE, TRUNCATE, REFERENCES, TRIGGER,
CREATE, CONNECT, TEMPORARY, EXECUTE, USAGE, SET M ALTER SYSTEM. HaGop mpaB, MPUMEHUMEBIX K OMpe-
IeJIEHHOMY OOBEKTYy, 3aBUCHUT OT TUIla 00beKTa (Tabnuila, pyHKIMA U T. O.). boee mogpo6HO Ha3Haue-
HUEe 9THUX IIpPaB OMHCHIBAETCSH HUXKe. Kak MPUMEHSIOTCS 3TH IpaBa, Bbl TAKXKe YBUAUTE B CIIEOYIOIINX
paszenax U IjiaBax.

ITpaBO U3MEHSTDH UJIN YOAISATH OOBEKT SIBIISIETCS HEOTHEMJIIEMEIM ITPABOM Bjlafiefiblla 00bEeKTa, ero Hejlb-
35 MUIINTHCS MU IepenaTth apyromy. (OgHaKO KakK ¥ BCe OPYyrue IIpaBa, 9TO IIPaBO HACJEOYIOT YJIEHBI
ponu-Bnamenblia, cM. Pasmen 22.3.)
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O0BeKTy MOKHO Ha3HAYUTh HOBOTO BiIafielibIla C ITOMOIIBbI0 KOMAH/IE ALTER IOJIST COOTBETCTBYIOIIETO THIIA
00beKTa, HalpuMep:

ALTER TABLE mmg Tabnuger OWNER TO HOBRIH Bmamgenel;

Cynepnosib30BaTe/Ilb MOXKET [ieaTh 3TO 0e3 OorpaHUYeHUM, a OOBIYHBIM I10JIb30BATEIb — TOJIBKO €CJIU
OH SIBJISIETCS OMHOBPEMEHHO TEKYIIUM BJlafienblleM oObeKTa (MJIM 4JIeHOM POJIM Bafesiblla) U YJIEHOM
HOBOU POJIN.

s Ha3HaYeHusa npaB mpuMeHsieTcs KomaHga GRANT. HanpuMmep, ecinu B 6a3e DaHHEIX €CTh POJIb joe
u Tabnuila accounts, IpPaBO Ha U3MEeHEHUE TabJIMITLI MOKHO AaTh 9TOM POJIM TakK:

GRANT UPDATE ON accounts TO joe;

Ecnu BMecTO KOHKPETHOI'O IIpaBa HalluCcaTh ALL, POJIb IIOJIYYHUT BC€ IIpaBa, IPMMEeHUMbIE OJId 00BeKTa
9TOIr0 THIIA.

[71sT Ha3HAYEeHUsI TTPaBa BCEM POJISIM B CUCTEME MOXKHO MCIT0JTh30BaTh CIIELIMATbHOE UMS «POIU»: PUBLIC.
Taxkke AJIsT YIIPOIEHUs YITPABIEHUST POJSIMHU, KoTAa B 6a3e MaHHBIX €CTh MHOXKECTBO T0JIh30BaTEIEH,
MOZKHO HAaCTPOUTH «T'PYIIOBLEIE» POJIY; TOoApoOHee 06 3ToM cM. ['11aBy 22.

YToOBI TUITUTH ITOIb30BaTeJIed paHee MAaHHBIX UM IIpPaB, UCIIOIb3yHTe KoMmaHny REVOKE:

REVOKE ALL ON accounts FROM PUBLIC;

OOGBIYHO pacIopsakaThCS TpaBaMM MOKET TONBKO Bilafiesiel] 00 beKTa (MM CylepIonb3oBaTesib). OgHaKO
BO3MOZKHO [aTh ITPABO AOCTYyIa K 00BEKTY «C IIPABOM Mepefadyu», YTO MO3BOJIUT IOJIYYUBIIEMY TaKOe
IIpaBoO Ha3Hay4aTh ero ApyruM. Eciu Takoe IIpaBo epefaydyu BIIOCNIEACTBUU OymeT 0TO3BaHO, TO BCe, KTO
TIOJIy4HWJI JaHHOeE IIPaBo JOCTyIIa (HelloCPeNCTBEHHO UM 10 LIeII0YKe Ilepefadu), noTepsioT ero. [Togpoo-
Hee 00 aToMm cM. cupaBky GRANT u REVOKE.

Bnagesnell o6beKTa MOXKET JIMIINUTEL ce0sT OOBIYHEIX IIPaB, HAaIPUMEpP 3allpeTUTh He TOIbBKO BCEM OCTallb-
HBIM, HO U cebe, BHOCUTh u3MeHeHus B Tabnuily. OgHaKO BiIaJelbIlbl BCerga UMEeIT BO3MOXKHOCTD yITpaB-
JISITh ITpaBaMM, TaK YTO OHHM MOTYT B II000M CJIydae BEpPHYTb cebe mpaBa, KOTOPBIX JIUIIHUIIUCE.

Bce cymecTByomre IpaBa IIepedynCcIeHbl HUXKe:
SELECT

ITo3BoIsIET BRHITIONMHATE SELECT [JIs JII000T0 CTOJNOIIA UK IIePeYHCIIeHHBIX CTOIOIOB B 3a0aHHOM Tab-
nuIe, IPefCTaBIeHUH, MaTIPeNCTaBIeHUH UITH IPYTOM 00beKTe TaOIMYHOr0 BUua. TaKKe IM03BOJIs-
€T BBIIOIMHATL COPY TO. [IOMHMO 3TOTO, TAaHHOE ITPaBo TpeOyeTcs Oyt 00palleHus K CYIIeCTBYIOITUM
3HAYEHUSIM CTONOIIOB B UPDATE, DELETE MJIX MERGE. [IJIsI ITOC/IEIOBATEIbHOCTEH 3TO IIPABO IIO3BOJIS-
eT II0JIb30BaThCA QYHKIIMEH currval. [IJIs GOMBIINX OOHLEKTOB OHO IIO3BOJISIET YUTATh COOEPIKUMOe
00BEeKTA.

INSERT

ITo3BomsIEeT BCTABASTDL C IOMOIIBIO INSERT CTPOKH B 3aJaHHYI0 TaOIUIly, IPeCTaBlIeHue u T. 1. Mo-
JKEeT Ha3HA4vyaThCs OJIST OTHENbHBIX CTOJIOIIOB; B 9TOM CJIydae TOJIbKO 3THM CTOJIOIIaM MOXKHO ITPHUCBA-
UBaTh 3HAYEHUS B KOMaHIe INSERT (Opyrue CTONOLBI ITOy4YaT 3HAYEHMS II0 yMon4daHwuio). Takxke
TIO3BOJISIET BBLIIOJIHATHL COPY FROM.

UPDATE

ITo3BoNsIET U3MEHSTH C IIOMOIIBIO UPDATE TaHHBIE BO BCeX, TMOO TOJIBKO IIEPEYNCIeHHEIX, CTOIOIIax
B 3aJaHHOMN Tabmuile, mpencraBaenuy u T. 1. (Ha mpakTtuke mjis m000d HEeTPUBHAILHON KOMAaHIB!
UPDATE mmoTpeOyeTcs u ITpaBo SELECT, TaK KaK OHa AOJIZKHA 00paTUTHCS K CTONOIaM TabIUIIbI, YTOOH
OIIpeieNuTh, KaKue CTPOKHU IOfJiexkaT U3MeHeHUI0, U/UIX BHIYMCIIUTL HOBLIE 3HAYEHHUS CTOJIOIIOB.)
st SELECT ... FOR UPDATE M SELECT ... FOR SHARE TaKxXke TpeOyeTcs UMeTh 3TO IIpPaBO KakK
MUHHMYM [JISS OQHOTO CTOJIOIa, IIOMUMO HpaBa SELECT. IIJIs MOCIeOoBaTeIbHOCTEH 3TO IIPaBO II03-
BOJISIET MOIb30BaThCT QYHKIIUSIMH nextval U setval. JIJIs GONBITHNX 00HEKTOB 3TO IIPABO MO3BOISIET
3alKCHBATh JAaHHBIE B OOBEKT UJIH 00pe3aTh ero.
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DELETE

ITo3BonsieT yoansTh C IIOMOIIBI0O KOMaHIOkl DELETE CTPOKM M3 TaOIuIlkl, mpencTaBnenus u T. . (Ha
MIpaKTHUKe OIS JTI000# HeTPUBHUAIbHOM KOMAHObl DELETE IMOTPeOyeTcsT TaKKe MPaBo SELECT, TaK Kak
OHAa [OoJIZKHa 00PaTUTHCS K KOJIOHKaAM TaOJIHITLI, YTOOHI OITpedesIuTh, KaKue CTPOKHU IIOoaIekaT yaale-
HUIO.)

TRUNCATE

ITo3BomsieT OMyCTOIIATh TAOIUITy C IIOMOIIBI0 TRUNCATE.

REFERENCES

ITo3BoJsieT cO3MaBaTh OrpaHMYeHNe BHEITHEero Kida, oopailaolieecs K TabIuIlle UK OIpeaesiEH-
HBIM CTOJIOIIAM TaOJIUIILL.

TRIGGER

I[To3BosZET CO3maBaTh TpUrrep ojisd TaOTUIIBI, npengcCTaBJIeHusa U T. II.

CREATE

Inst 6a3 maHHBIX 3TO MMPABO MO3BOJISIET CO37aBaThb CXEMHI M MyOIMKAlMU, a TaKXKe YCTaHaBJIUBATh
IOBEPEHHBIE PACIIMPEHUST B KOHKPETHOU Oa3e.

I cxeM 3TO IIPaBO MO3BOJIIET CO3HMAaBaTh HOBLIE OOBLEKTHI B 3aflaHHOMN cxeMe. YTOOHLI ITeperMeHo-
BaTh CYIIECTBYIOIINN 00BEKT, He00XOaAuMO OBITH €T0 BIIaeNbleM U UMETH 3TO ITPABO AJIST CXEMBI, CO-
OepKallleu ero.

7151 TaOMUYHBIX IPOCTPAHCTB 3TO IIPABO II03BOJISIET CO3[aBaTh TaGIUITE, MHIEKCH 1 BpeMeHHEbIe (aii-
JIBI B oIpenesieHHOM TaGIMYHOM IIPOCTPAHCTBE, a TaKxKe CO3maBaTh 0a3bkl JAaHHLIX, [JIsT KOTOPBIX 9TO
MTPOCTPAHCTBO OYIEeT OCHOBHEBIM.

3aMeThTe, 4TO (haKT JUIIEHUS II0JIb30BaTEsI 3TOTO IIpaBa He BIKUSET Ha CYIIeCTBOBAHUE WA pPa3Me-
IeHWe CYIIeCTBYIOIIUX 00BEKTOB.

CONNECT

[To3BonsieT MOOKIIOYATLCS K 0a3e JaHHBIX. DTO IIPABO ITPOBEPSETCS IIPU YCTAHOBIEHUN COETUHEHUS
(B momosyiHeHUE K YCIOBHUSAM, OIIPENEeIEHHEIM B KOHPUTrypalluu pg_hba.conf).

TEMPORARY

ITo3BonsieT co3maBaTh BpeMeHHbIe TaOIUIILl B OIIpeNeIéHHOM 6a3e JaHHHIX.

EXECUTE

ITo3BonseT BLI3BIBATh (PYHKITUIO UJIM IIPOIENYPY, B TOM YHCJIe UCII0Ib30BaTh II00kIe OIEePaATOPH], pe-
aNM30BaHHBEIE NaHHOU (PyHKIMEeN. ITO eNUHCTBEHHBIN TUII IPaB, IPUMEHUMEBIN K QYHKIIUIM U IIPO-

nenypam.

USAGE

s IIPOLIEOYPHEIX A3BIKOB 3TO IIPABO IIO3BOJIAET CO30AaBATh d)YHKI_II/II/I Ha OHpeJIeJIéHHOM SI3BIKE. IDTO
€IMHCTBEHHBIN TUII IIpas, HpI/IMeHI/IMBIfl K IIPOLEOYPHBIM A3BIKAM.

Il cxeM 3TO IIpaBo AAET JOCTYII K COAEPKAIIUMCS B HUX 00beKTaM (IIPeArosiaraeTcsi, YTO IPU 9TOM
UMeIOTCS ITpaBa, HeoO6XO0IMMEIE IS JOCTYIIa K caMuM 00beKTaM). ITo CyTH 3TO IIPaBO MO3BOJISIET CYyOb-
KTy «IIPOCMAaTpPUBATL» OOBEKTHI BHYTPU CXeMHBI. Be3 3TOoro paspelreHusi UMeHa 0OBEKTOB BCE Ke
MO2KHO OyfeT y3HaTh, HallpuMep, 00paTUBIINCEH K CHCTEMHLIM KaTajioraM. KpoMe Toro, eciiu 0To3BaTh
3TO MPaBO, B CYLIECTBYIOIIUX CeaHCaX MOTYT OKa3aThCs OMEPATOPHI, /I KOTOPHIX IIPOCMOTP UMEH
00BEKTOB OBLI BEITIOJIHEH PaHee, TaK YTO 9TO IPABO He I03BOJIsIET abCOTIOTHO HaAEKHO ITEPEKPHITh
OOCTyH K 00bEeKTaM.
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s ocrenoBaTEeIbHOCTEN 3TO IIPaBO IIO3BOJIAET MCIIOJIB30BaTh (by'HKHI/II/I currval U nextval.

IIis1 TUIOB M MOMEHOB STO IIPABO IMO3BOJISIET MCIIOJIL30BAaTh 3a[aHHBIA THI WM JOMEH IPHU CO3[a-
HUM Ta0IuI], GYHKIIUH WK IPYTHUX 00BEKTOB CXeMEIL. (3aMeThTe, UTO 3TO IPABO He OrpaHudYnBaeT 00-
1ee «HCIIONb30BaHKWe» THIIA, HAllpuMep obOpallieHre K 3HaYeHHUsIM THUIIA B 3ampocax. bes aToro mpa-
Ba HeJb3s TOJILKO CO3[aBaTh OOBLEKTHI, 3aBUCSINNE OT 3afaHHoro tumna. OCHOBHOe mpefHa3HauyeHne
9TOTO IIPaBa B TOM, YTOOLI OTPAHUYHUTEL KPYT MIOIb30BaTeJIeH, CIIOCOOHEBIX CO3[IaBaTh 3aBUCUMOCTH OT
THIIa, KOTOPEIE MOTYT BIIOCJIEICTBUHM IIOMEIIATh Biage/Iblly TUIA U3MEHHUTH ero.)

Inst 06EPTOK CTOPOHHUX JAHHBIX 9TO IIPABO IIO3BOJISIET CO3LaBaTh MCIIOJIb3YIOUINE UX OIpefesIeHUsT
CTOPOHHUX CEPBEPOB.

s CTOPOHHHUX CEPBEPOB 3TO ITPABO IIO3BOJIAET CO3OdaBaTh HCIIOJIB3YIOIIINE UX CTOPOHHUE TaOIUIIL.
Hamenéuueie 3TUM IIpaBOM MOT'YT TaKZKe CO3OaBaTh, MOJII/I(bI/II.H/IpOBaTB UJIN yOAJIATh COOCTBEHHEBIE
COIIOCTaBJIEHUS IOIb30BaTesiel, CBI3aHHEIE C OHpeJIeJ'IéHHLIM CcepBepoOM.

SET

ITo3BossieT 3amaTh OJIs TapaMeTpa KOHUrypaluy cepBepa HOBoe 3HaYeHHUe B TeKyleM ceaHce. (Xo-
TSI 9TO IPABO MOXKET OHIThH TPEeAOCTaBIIEHO IJIS JII000TO TapaMeTpa, OHO UMeeT CMBICTT TOJIBKO [IJIS TeX
TmapaMeTpoB, [JIT KOTOPHEIX 0OBIYHO TPEeOYIOTCS IpaBa CyIeproaIb30BaTeNs.)

ALTER SYSTEM

ITo3BossieT mpucBamMBaTh 3HAYEHNE TTapaMeTPy KOHGUTYPAIIUKU CepBepa, UCIoab3ys Komaumy ALTER
SYSTEM.

HpaBa, Tpeﬁ}TIOH.II/IeCH OJIsd OPYTUX KOMaH[O, YKa3aHbl Ha CTPAHUIIAX CIIPDABKU 3TUX KOMAH[I.

PostgreSQL 1o ymonmyaHuio Ha3HavaeT POJiM PUBLIC ITpaBa [JIsI HEKOTOPRIX TUIIOB 0OBLEKTOB, KOTAa 3THU
00BeKTH co3patoTcs. I Tabmull, cToI010B, TOCIen0BaTeIbHOCTEN, 00EPTOK CTOPOHHUX NAHHEIX, CTO-
POHHUX CepBEpPOB, OOJILIINX 0OBEKTOB, CXEM, TAOMUYHEIX IIPOCTPAHCTB UJIU ITapaMeTPOB KOHPUTypaluu
PUBLIC II0 YMOJIYaHUIO HUKAKHX IIpPaB He Mmojay4daeT. [ OpyTrux TUIOB 00beKTOB PUBLIC IIOJIy4YaeT Clie-
OyIOIIKe ITpaBa Mo YMOJIYaHMI0: CONNECT ¥ TEMPORARY (CO3aHue BPEMEHHHBIX TabmuIl) ajs 6a3 JaHHBIX;
EXECUTE — Oyist QYHKUME U TPOIeAyp; USAGE — OJIsT SI3BIKOB M THUIOB AAHHBIX (BKJIOYasi JOMeHHI). Bra-
menel; 00beKTa, KOHEYHO 2Ke, MOXKEeT OT03BaTh (IOCPeACTBOM REVOKE) KaK SIBHO Ha3HadYeHHEIE MPaBa,
TakK ¥ IpaBa no ymoadaHuoo. ([1si MakcuManbHOM 6€30IIaCHOCTH KOMaHy REVOKE HY2KHO BBITIOITHSITH B
TPaH3aKIMK, CO3Taloleil 00bEKT; Torfaa He 00pa3yeTcsi OKHO, B KOTOPOM APYIO# ITOJIb30BaTEJIb CMOXKET
o6paTtuThbCs K 00beKkTy.) KpoMe TOTro, 3TM M3HAYAILHO Ha3HaYaeMbIe ITpaBa 110 YMOJITYaHUI0 MOXKHO Iie-
peomnpenenuTh, Boconb3oBaBInuck KoMaHnoi ALTER DEFAULT PRIVILEGES.

B Tab6murie 5.1 moka3aHbl OHHOOYKBEHHEBIE COKPAIIEHUsI, KOTOPBIMH 0003HAYaIOTCS 3TH MpPaBa B CITMCKaX
ACL (Access Control List, Cricok KOHTPOJIS 4OCTYyIIa). BE yBUONUTE 9TU COKpAIlleHUs B BEIBOJIE TIepeYNC-
JIeHHBIX HUXKe KoMaH[ psql unu B cTonbitax ACL B CHCTeMHEIX KaTaJloTax.

Ta6auma 5.1. CokpamiéHabie 0003HaueHus1 mpaB B ACL

IIpaBo Cokpamenue IIpuMeHHUMBbI€ THNIHEI 00HEKTOB

SELECT r («read», uTeHue) LARGE OBJECT, SEQUENCE, TABLE (1 00BEKTEHI, IIO-
OOOHBIM TabGIHIIaM), CTOJIOEI] TaOIHUIILI

INSERT a («append», mobaBie- |TABLE, CTOJIOEIl TaOIHUIIEL

HUE)

UPDATE w («write», 3anuce) LARGE OBJECT, SEQUENCE, TABLE, cToJjIOel] TabJIu-
1Bl

DELETE d TABLE

TRUNCATE D TABLE

REFERENCES x TABLE, cToyiOel] TabJIHuIIbI
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IIparo CokpaIlieHue IIpuMeHHUMBbIE THNLI 00 BLEKTOB

TRIGGER t TABLE

CREATE C DATABASE, SCHEMA, TABLESPACE

CONNECT c DATABASE

TEMPORARY T DATABASE

EXECUTE X FUNCTION, PROCEDURE

USAGE U DOMAIN, FOREIGN DATA WRAPPER, FOREIGN SERVER,
LANGUAGE, SCHEMA, SEQUENCE, TYPE

SET s PARAMETER

ALTER SYSTEM A PARAMETER

B TabGmuma 5.2 gnsa kaxkporo tuna SQL-o6beKTa MOKa3aHbl OTHOCSIIKMECS K HEMY IIpaBa, C UCIIOJIb30Ba-
HHUEeM MIPUBEOEHHBIX BHIIIE COKpalleHui. TakKe B Hel I KaXKOOTo THIla MpHUBeieHa KoMaHaa psql, Ko-
TOpas MO3BOJISIET Y3HATh, KaKue MpaBa Ha3HAa4YeHH [JisT 06beKTa 9TOTO THUIIa.

Ta6muoa 5.2. CBogKa nmpaB JOCTyIIa

THun o0beKTa Bce nmpaBa IIpasa rUBRLIC nmo |[Komanpga psql
YMOJIYaHHIO

DATABASE CTc Tc \1

DOMAIN U U \dD+

FUNCTION MU PROCEDURE X X \df+

FOREIGN DATA WRAPPER U HeT \dew+

FOREIGN SERVER U HET \des+

LANGUAGE U U \dL+

LARGE OBJECT rw HET \dl+

PARAMETER SA HET \dconfig+

SCHEMA ucC HeT \dn+

SEQUENCE rwU HET \dp

TABLE (1 00BEKTEI, HOMOOHEIE Ta0IH- arwdDxt HET \dp

am)

Ctonbel TaOIUIIEL arwx HeT \dp

TABLESPACE C HeT \db+

TYPE U U \dT+

ITpaBa, Ha3HAYEHHEIE [IJII ONPENEIEHHOT0 00BhEKTa, BEHIBOOSITCSA B BUAE CIIUCKA 3JIeMEHTOB aclitem, TOE
KaX[ObIU aclitem UMeeT TaKou ¢popMar:

npaBoobinanarenb=abbpepHarypa-npasal*].../npasogareins

Kaxapi#t aclitem COOEPKUT Pa3perieHusi, KOTOpPble OLIIM IPenoCTaBlIeHbl CyOBEKTY OIIpedeléHHBIM
npaBopaTeneM. KOHKpeTHEIE ITpaBa IpeacTaBlieHbl OMHOOYKBeHHEIMY ab0peBruaTypaMu u3 Tabauisl Tad-
nuna 5.1 ¢ moGaBleHMeM *, eCIM HpaBo OBIIO BRIIAHO C IMapaMeTpoM Iepemauu. Hampumep, 3amuch
calvin=r*w/hobbes 03HAa4YaeT, YTO POJIb calvin UMeeT IPaBo SELECT (r) C BO3BMOXKHOCThLIO ITepegayun (*),
a TakxKe HellepegaBaeMoe IIpaBo UPDATE (w), ¥ 06a 3TH IIpaBa AaHkl eMY POJIbIO hobbes. Ecu calvin uMe-
eT OJjisd 9TOoro 06'beKTa u }lpyrne IIpaBa, IpegoCTaBJIEHHEIE eMy prr‘I/IM IIpaBOOgaTejyieM, OHU BEIBOOATCHA B
OTHEeJILHOM 3JIeEMEHTe aclitem. IIycToe moJsie ipaBooGiamaTesisi B aclitem COOTBETCTBYET POJIM PUBLIC.

Hampumep, IpedmnonoxKuM, YTO IOIb30BATEIIb miriam CO3MAET TaOMUITH mytable W BBHIIIOTHSET:
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GRANT SELECT ON mytable TO PUBLIC;
GRANT SELECT, UPDATE, INSERT ON mytable TO admin;
GRANT SELECT (coll), UPDATE (coll) ON mytable TO miriam_rw;

Torma komaHga \dp B psql MOKaxeT:

=> \dp mytable
Access privileges

Schema | Name | Type | Access privileges \ Column privileges | Policies
77777777 _ -t
public mytable table miriam=arwdDxt/miriam+| coll: + |

\

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

(1 row)

Ecmu ctonbern «IIpaBa mocTyma» (Access privileges) miisi gaHHOTO 00BEKTa IIYCT, 3TO 3HAYHUT, UTO IJIS
00beKTa OelCTBYIOT CTaHIapTHEIE IIpaBa (TO eCTh 3allUCh IIPAB B COOTBETCTBYIOIIEM KaTaJloTe COTEePKUT
NULL). IIpaBa mo yMom4aHHIO BCerja BKIIOUAIOT BCe IIpaBa HJis Blafesiblla ¥ MOTYT TaKiKe BKJII0OYaTh
HEKOTOpPEIE IIpaBa Ajisd PUBLIC B 3aBUCHMOCTH OT THUIIA OGBeKTa, KaK Pa3bsiACHAJIOCE BHIIIIE. HepBaH KO-
MaH[a GRANT UJIM REVOKE [Js1 00beKTa MPUBOOUT K CO3MaHMI0 3aIlMCU IIpaB 10 YMOJIYaHUIO (HallpuMep,
{miriam=arwdDxt/miriam}), & 3aTeM U3MEHIET 5Ty 3allUCh B COOTBETCTBUHU C 3afaHHBEIM 3anpocoM. ITo-
moOHEIM 00pa30M, CTPOKH, MMOKa3aHHBIE B cTOJOIe «[IpaBa mocTyma K ctonmbmam» (Column privileges),
BBIBOASTCS TOJBKO [AJIsI CTOJIOIIOB C HECTAHOAPTHEIMY IpaBaMU AOCTyHa. (3aMeTbTe, YTO B JAHHOM KOH-
TEKCTEe IIOJ «CTAHOApPTHBIMU IIpaBaMU» BCerfa IIoJpa3yMeBaeTcsl BCTPOEHHEIM HaboOp mpas, Ipenompe-
OeJIEHHBIN 011 TUHa 00bekTa. Eciim ¢ 06beKTOM CBsi3aH HaGOp IIpaB 10 YMOIYaHUIO, IIOJIYYEHHEBIH II0CIe
U3MEHEHUs B pe3yJibTaTe ALTER DEFAULT PRIVILEGES, U3MEHEHHHIE ITpaBa OyayT BCerma BHIBOOUTHLCS
SIBHO, TTOKa3kIBas 3(ppeKT KoMaHIkl ALTER.)

3aMeTBTe, YTO IIPABO PaCIIOPAKEeHHNd IIPpaBaMM, KOTOPO€ MMEET Bjlaejiel], He OTMe4YaeTCd B BBIBO)IHMOfI
CBOAKe. 3HAKOM * OTMEYAIOTCS TOJIBKO T€ MpaBa C IMIPaBOM Mepenayu, KOTOphie ObIIN SIBHO HAa3HAYEHEI
KoMy-nubo.

5.8. MONUTUKM 3aLLUTbI CTPOK

B momonHeHMe K cTaHmapTHOM cucTeMe mmpaB SQL, ynpasnsemoi komaumoii GRANT, Ha ypoBHe TabuIl
MOZKHO ONPEIENIUTb NOAUMUKU 3dW,UMbl CMPOK, OTPAHUYUBAIOIINE [JIS II0JIb30BaTeIel Habophl CTPOK,
KOTOpPBIE MOTYT OBITH BO3BPAIIEHH OOBIYHLIMHY 3aITPOCaMHU MJIM f00aBIeHbl, U3MEHEHH! U yIaJIeHbEl KOMaH-
JaMM, U3MEeHSIONIMMHU JaHHBIe. TO HaA3bIBaeTCsA TaKxkKe 3aujumou Ha yposHe cmpok (RLS, Row-Level
Security). ITo ymonm4yauuio TaGIUILEI HE UMEIOT IIOJIUTHK, TaK 4YTO eCcJiu cucTteMa npaB SQL pasperraer
TIOJI30BATEJTIO OCTY K TabJIulle, BCe CTPOKHU B HEH OJMHAKOBO OOCTYITHEI [JIsI YTEHUS WU U3MEHEHUS.

Korpma mns TaGauilbl BKIIOYAETCS 3allluTa CTPOK (¢ moMoIbio KomaHasl ALTER TABLE ... ENABLE ROW
LEVEL SECURITY), Bce 0OBI9HBIE 3aIIPOCH K TabjuIle Ha BEIOOPKY MM MOOU(MUKAIIUIO CTPOK OJIZKHEI
pas3pemaTbCs ITOMUTUKON 3aluThl CTPOK. (OgHAaKO Ha Blagesiblla TaOJIUIlEl TAKNE IIOJIMTUKN OOBIYHO HE
meiicTByioT.) Ecrim monmuTHKa Oy TaOIUIIEI HE OIlpedesieHa, IPUMEeHSIeTCs IIOIUTHKA 3allpeTa Mo YMOJI-
YaHMI0, TAK YTO HUKaKHe CTPOKHU B 3TOM TabIHIle HENb3s YBUOETh UM MOoOuGUIInpoBaTh. Ha onepamunu
¢ Tabnuiel B 11e7I0M, TaKe KaK TRUNCATE M REFERENCES, 3allliTa CTPOK He PacipoCTPaHsIeTCs.

ITonuTukM 3aIIUTHI CTPOK MOTYT IIPUMEHATBECA K Ol'Ipe,'E[eJ'IéHHbIM KOMaHOaM W/UiIn POJIAM. HOJII/ITI/IKY
MO2KHO OIIpedesinTh KaK IIPUMeHaeMYI0 K KOMaHOaM ALL (BCcem), 100 SELECT, INSERT, UPDATE M DELETE.
KpOMe TOI'O, IIOJIMTUKY MO2KHO CBsAA3aTh C HECKOJIBLKUMU POJIAMHU, IIPU 3TOM I[eﬂCTBYIOT OOBIYHBIE IIpaBHJIa
YJIEHCTBa Y HACJIeOJOBaHUMA.

YTo6HI ONIPEenennuTh, KaKue CTPOKU OYOYyT BUAMMBIMM MJIM MOTYT U3MEHSIThCS B Tabuile, O IOJIUTUKHI
3a7laéTCs BhIpaXkKeHUe, BO3BpaIlaloIee JIOTUYeCKUM pe3ysbTaT. ITO BEIpakeHue OyOeT BEIYUCIATHCS OIS
KaxX[o¥ CTPOKM Iepeq OPYTUMHU YCIOBUSIMU UMHU QYHKIUSIMHU, TOCTYIIAOIINMK U3 3allpoca I10Jib30BaTe-
ns1. (EDUHCTBEHHBIM UCKTIOYEeHUEM U3 3TOTO0 IIpaBUjla ABJISIOTCA repmMe ruunsie QYHKIIUYM, KOTOPHIE rapaH-
TUPOBAHHO HE OIYCKAIOT YTeYKU NHGOPMAIIMU; OIITUMHU3ATOP MOXKET PEIINTD BHIIOIHUTD 3TU GYHKITUU
IO IPOBEPOK 3aIlUTH CTPOK.) CTPOKH, OJIT KOTOPHIX 3TO BRIPaXKeHWE BO3BpalllaeT He true, 00pabaThI-
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BaThCA He OymyT. YTOOR HE3ABUCUMO yIIPABJISTH HAGOPOM CTPOK, KOTOPBEIE MOXKHO BUAETh, U HAaOOPOM
CTPOK, KOTOPEIE MOXKHO MOOUGUIIMPOBATE, B ITOJIMTUKE MOXKHO 3aJlaTh OTOEIbHLIE BRIPaKeHU. Bripaxke-
HUS IOJIMTUK 00pabaThIBAIOTCS B COCTABE 3ampoca ¢ TpaBaMu MCIIOJIHSIOIIETO €TI0 OIb30BaTENS, HO OJIS
obpareHnus K JAaHHBIM, HEOOCTYIHBIM 3TOMY IIOJIb30BATEII0, B 9TUX BEIPAXKEHUSX MOTYT IIPUMEHSITHCS
GyHKUIWH, OIpenensiore KOHTEKCT 6€30IMacHOCTH.

Cymnepnosib30BaTeIN U POJIKM C aTpuOyTOM BYPASSRLS BCerga oOpalnarTcs K Tabsuile, MUHYS CUCTEMY
3amuTH CTPOK. Ha Brapmespiia TaGIUIlkl 3a1IUTa CTPOK TOXKE HE NEeUCTBYET, XOTS OH MOXKET BKJIIOUUTD €€
s ce0sI MPUHYOAUTENbHO, BEITOIHUB KoMaHoy ALTER TABLE ... FORCE ROW LEVEL SECURITY.

HeoTbemnemMoe mpaBoO BKIIIOYAThH WJIM OTKJIIOYATh 3aIUTy CTPOK, a TaKXKe OMpPeHesisiTh IMOTUTUKU OIS
TaGJINUIILI, UMeeT TOJIBKO €€ Biiaje’iell.

Ins co3gaHus NMONMUTUK NpedHa3dHadeHa KomaHnga CREATE POLICY, gna uamenenuss — ALTER POLICY,
a onsa yoanernusas — DROP POLICY. YTo6bl BKTIOYUTE UJIM OTKJIIOUUTE 3AIIUTY CTPOK [JIS OIpeneleHHOMl
TabIuIILl, BOCIIONb3yuTeCch KoManaoi ALTER TABLE.

Kaxmoy monuTuKe HasHadYaeTCs UM, IIpU 3TOM [MOJIA OITHOM Ta6HI/ILIbI MO2KHO OIIpeneInTb HEeCKOJIBKO
MONMUTHUK. TakK KakK IIOJINUTUKHU IIPUBA3aHBI K TaﬁHI/IHaM, Kaxpgasi IIOJIMTHUKa OJId TaﬁJ’[I/II_IBI OOJIZKHAa UMETb
YHHUKAJIBHOE UMH. B Pa3HBIX TaGHI/II_IaX IIOJIMTUKU MOT'YT UMETH OOUHAKOBBEIE UMEHA.

Korpma k onipeieIEHHOMY 3alIPOCy IPUMEHSIOTCS HECKOJIBKO ITOJIUTUK, OHU 00BbEINHSIOTCS JIN00 JToTHuYe-
CKUM CJIOKEeHUEM (eC/IU IIOJIMTUKYU pa3peluTebHble (110 YMOJTYaHUI0)), MO0 YMHOXKEeHUEM (eCJIH IIOJIH-
TUKM OTPaHUYUTEIbHEIE). DTO NOOOOHO TOMY, KaK HEKOTOpPas POJIb MOJIydaeT ITpaBa BCeX POJiei, B KOTO-
phle OHa BKIOYeHa. Pa3pemmTesibHEIE U OTPaHUUYUTENILHEIE IOJIUTUKY PAaCCMaTPUBaIOTCS HUXKE.

B kauecTBe IIPOCTOTIO IITpHUMePa, CO30aTh ITOJIMTUKY OJIA OTHOIIEHUA 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);

JTa IOIUTHKA HEeSBHO IIOApa3yMeBaeT U IPeaIoKeHrne WITH CHECK, HOeHTHYHOe IPEeaI0KEeHNI0 USING,
IIO3TOMY YKa3aHHOE OrpaHHYeHHe MPUMEHSETCS M K CTPOKAM, BHIOMpPaeMBIM KOMaHOOH (TakK 4YTO OOHH
MeHeIXXep He MOXKEeT BBIIMOJIHUTEL SELECT, UPDATE WX DELETE OJIs CYIIIECTBYIOIIUX CTPOK, IPHHAJIeXa-
IIAX OAPYTOMYy), ¥ K CTPOKAM, H3MEHsIeMbIM KOMaH/IO# (TaK YTO KOMaHIaMH INSERT U UPDATE HEJb35 CO-
37aTh CTPOKHM, IIPUHAIeKAIINE IPYTOMy MeHeIKepy).

Ecnu POJIbL HE 3adaHa, 6o 3a0aHO CIIeliMaJIbHOE MM II0JIb30BaTesisi PUBLIC, MMOJIUTHKA IIPUMEHAETCSA
KO BCEM II0JIb30BaTeJIIM B JaHHOM CHUCTEME. Y1006k BCE MTOJIE30BATEIH MOTJIH O6paTI/ITbCH TOJIBKO K CO0-
CTBEHHOU CTPOKE B Taﬁnm_{e users, MOXKHO IIPUMEHUTH IIPOCTYIO IIOJIMTUKY:

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

910 paboTaeT MOmOOHO IPEOBIAYIIEMY HIPUMEDY.

YTOoOH OIPEeAEeNTUTh AJIsI CTPOK, H0OABIISIEMBIX B TAGJIUITY, OTOEIBHYIO ITOJIUTHUKY, OTJTUYHYIO OT ITOJIUTUKH,
OTPAHUYMBAIOIIEH BUAMMEIE CTPOKM, MOXKHO CKOMOMHHPOBATh HECKOJIBKO MONUTHUK. Ciiedyromas mapa
TIOJINTUK ITO3BOJIUT BCEM II0JIb30BATEJISIM BUAETH BCE CTPOKH B TAOJIHIE users, HO U3MEHSTH TOJIBKO CBOIO
COOCTBEHHYIO:

CREATE POLICY user_sel_policy ON users
FOR SELECT
USING (true);
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CREATE POLICY user_mod_policy ON users
USING (user_name = current_user);

711 KoMaHObl SELECT 9TU ABE IOJIUTUKKA 00BbeOQUHSIOTCS Ollepaliei OR, TaK YTO B UTOTE€ 3TO ITO3BOJISIET
BRIOMPATH BCE CTPOKH. [IJ11 KOMaH[ APYTUX TUIIOB IPUMEHSIETCS TOJIBKO BTOPAs IMOMUTUKA, U 9(PDEKT TOT
Ke, 4YTO U paHbIIIe.

3anIuTy CTPOK MOZKHO OTKJTIOUHUTE TakK Ke KOMaHIOoMu ALTER TABLE. [Ipu OTK/IIOUYEHUHU 3aIlIUTHI, IOJIUTUKH,
oIlpefeN€HHEbIe O/ TabNIulbl, He yOansoTcs, a IPOCTO UTHOPHPYIOTCca. B pe3ynbraTe B Tabnuie 6ynyT
BUOHBEI M MOTYT MOAUGMULIMPOBATLCSA BCE CTPOKH, C YUETOM OTPaHUUYEHUN CTAHOAPTHOM CUCTEMEI IPaB
SQL.

Hwuxke noka3aH pa3BEPHYTHIM IPUMED TOTO, KaK 9TOT MEXaHU3M 3alIUTHE MOXKHO IPUMEHSATH B TPOU3BOI-
CTBeHHOU cpene. Tabmuila passwd UMUTUPYET (adii maponei B Unix:

—— IlpocToW npuMep Ha Oasze danna passwd
CREATE TABLE passwd (

user_name text UNIQUE NOT NULL,
pwhash text,
uid int PRIMARY KEY,
gid int NOT NULL,
real_name text NOT NULL,
home_phone text,
extra_info text,
home_dir text NOT NULL,
shell text NOT NULL

)i

CREATE ROLE admin; —-—- ADMHHHCTPaTOP

CREATE ROLE bob; —— OOBLIUHBIE TTONbL30OBATENb

CREATE ROLE alice; —- OOBIUHBIM MONbL30BATENb

—— Hanomn"endue TabIMULEBL
INSERT INTO passwd VALUES

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

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

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

—— Heo6xXOOMMO BKINIOYUTHL OId STOH TaONUIL 3aMUTYy Ha YPOBHE CTPOK
ALTER TABLE passwd ENABLE ROW LEVEL SECURITY;

—— Co3nmaHHe MNOIHTHK

—— AIMUHHCTPATOP MOXET BHIETb M HOOaBNATH INIOOBE CTPOKHU

CREATE POLICY admin_all ON passwd TO admin USING (true) WITH CHECK (true);
—— OObIYHBIE MOIbL30OBATENM MOI'YT BHIOETH BCE CTPOKH

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

—— OObIYHBIE MOJNb30OBATENM MOI'YT HM3MEH4Th COOCTBEHHBIE OAHHBIE, HO

—— He MOTYT 33aIaTb IPOH3BONBHYIO OOONOUKY BXOIA

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"')

—— AIMHHHCTPATOPH [IOIYYaloT BCe OOBIUHBEIE MNpaBa
GRANT SELECT, INSERT, UPDATE, DELETE ON passwd TO admin;
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—— [lonb30BaTENdM pal3peumaeTcd UYTeHHe TONbKO OOmemOCTYIHLBIX CTONOIIOB
GRANT SELECT
(user_name, uid, gid, real_name, home_phone, extra_info, home_dir, shell)
ON passwd TO public;
—— [lonb30BaTENdM pal3pemaeTcd H3MeHeHUe ONpenenéHHBIX CTOINOIIOB
GRANT UPDATE
(pwhash, real_name, home_phone, extra_info, shell)
ON passwd TO public;

Kaxk u mobrle cpeacTBa 3alllMTH, BaKHO IIPOBEPUTDH MOJUTUKH, U YOEOAUTHCS B TOM, YTO OHHM pPaboTaioT
oxupgaeMbIiM 00pa3oM. [IpUMEHUTENFHO K IIPeAbIAyIeMy IPUMePy, 3TH KOMaH/Ibl ITOKa3kIBAIOT, YTO CHU-
cTeMa pas3pelleHni paboTaeT KOPPEKTHO.

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

SET
postgres=> table passwd;
user_name | pwhash | uid | gid | real_name | home_phone | extra_info | home_dir
shell
——————————— e e e e s e e
+ ___________
admin | xxx | 0 | 0 | Admin | 111-222-3333 | | /root
| /bin/dash
bob | xxx \ 1 | 1 | Bob | 123-456-7890 | | /home/bob
| /bin/zsh
alice XXX 2 1 Alice 098-765-4321 /home/alice
| /bin/zsh
(3 rows)

—— IlpoBepuM, UTO MOXEeT HenaTb AnuUca

postgres=> set role alice;

SET

postgres=> table passwd;

ERROR: permission denied for table passwd

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

user_name | real_name | home_phone | extra_info | home_dir | shell
——————————— R et e e s s
admin | Admin | 111-222-3333 | | /root | /bin/dash
bob | Bob | 123-456-7890 | | /home/bob | /bin/zsh
alice | Alice | 098-765-4321 | | /home/alice | /bin/zsh
(3 rows)
postgres=> update passwd set user_name = 'joe';
ERROR: permission denied for table passwd
—— Amuca MOXeT UH3MEeHUTh CBOE uMd (none real_name), HO He UMA KOro—nubo Opyroro
postgres=> update passwd set real_name = 'Alice Doe';
UPDATE 1
postgres=> update passwd set real_name = 'John Doe' where user_name = 'admin';
UPDATE O
postgres=> update passwd set shell = '/bin/xx';

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

postgres=> delete from passwd;

ERROR: permission denied for table passwd

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

ERROR: permission denied for table passwd

—— Amnuca MOXeT H3BMEeHUTH COOCTBEHHBIH NAPOIb; IMOMNBITKYH NOMEH4Th OPyrue mnaponu RLS OpocTo
UIHOPHPYEeT

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

UPDATE 1
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Bce monuTukyM, co3maBaeMEBIe IO 3TOTO, OBUIM PA3pPEIIUTETbHBIMY, YTO 3HAYUT, YTO MPU NPUMEHEHUU
HECKOJIBKUX MOJIUTUK OHU 00 beOUHSIIIUCH JIOTHUYeCKUM orepaTopoM « UJIW». XOoTsI MOKHO CO3OaTh TaKHUe
paspeluTenbHEIE TOIUTUKY, KOTOPEE OyOyT TOJIBKO pa3pelnaTh AOCTYH K CTPOKaM HPU ONPEemeSIEHHBIX
YCIIOBUSAX, MOXKET OBITH IIPOIIE CKOMOMHUPOBATEH Pa3PEIIUTEIbHEIE TIOTUTUKY C OTPAHUYUTEIBHEIMY (KO-
TOPBIM [OJIKHEI YOOBJIETBOPATH 3alKUCH U KOTOPHIE 00BEOMHSIOTCS JIOTMYECKUM omnepaTtopoMm «KM»). B
pa3BUTHE MPEOBIAYIIEro IpUMepa Mbl T00ABUM OrPAHUYUTEIBHYIO IOJIUTUKY, PAa3peInalonyo agMuHu-
CTPaTopy, IOOKIII0YEHHOMY Yepe3 JIOKaIbHEIM cokeT Unix, o6paiaThcs K 3anucsAIM TabIUIb passwd:

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

3aTeM MBI MOKeM yOemuThCsI, YTO aAMUHUCTPATOP, ITIOOK/IIOYEHHBIM 10 CETH, HE YBUAUT HUKAKUX 3aTHU-
celt, 6aromapsi 9TOM OTPaHUYUTEILHOM TTOJIUTUKE:

=> SELECT current_user;
current_user

=> select inet_client_addr();
inet_client_addr

127.0.0.1

(1 row)

=> TABLE passwd;
user_name | pwhash | uid | gid | real_name | home_phone | extra_info | home_dir |
shell

=> UPDATE passwd set pwhash = NULL;
UPDATE O

Ha mpoBepKYM CCHIIOYHOM 1I€I0OCTHOCTH, HaIpUMeEP, Ha OrPaHUYEHUST YHUKATLHOCTH M BHEIITHHE KITIOYH,
3aluTa CTPOK HUKOTIa He PacIpoCTpaHseTcs, YTOOB He HapyIllajlach EeI0CTHOCTh HaHHBIX. [loaTOMy
OpraHMU3aIlHIo ¥ TOJTUTUKHY 3aIUTH Ha YPOBHE CTPOK HE0OXOOMMO TIaTeJIbHO MpopadaThBaTh, YTOOLI HE
BO3HUKIIM «CKPBITHIE KaHaIbI» YTeYKU HHPOPMAIUU Yepe3 3TU ITPOBEPKH.

B HEKOTOPHIX CIIydYasix BaxKHO, YTOOHI 3aITa Ha YPOBHE CTPOK, HA000poT, He melicTBoBana. Hampumep,
pe3epBHOE KOTIMPOBaHUE MOXKET 0OKa3aThCs IPOBATbHBEIM, €CITH MeXaHW3M 3allIUTH Ha YPOBHE CTPOK MOJI-
Ya He JAacT CKOTMPOBAaTh KaKue-mubo CTPOKU. B TakoM ciiydyae BBl MOXKeETe YCTAaHOBUTH [JIS TapaMeTpa
KOHQUTYypaluu row security 3HaueHue off. ITo camo 1o cebe He OTKIIIOYUUT 3AlIUTY CTPOK; ITPHU ITOM
mpocTo OyAeT BhIgaHa oImOKa, eClM Pe3yIbTaThl 3ampoca OTPUIBTPYIOTCS MOMTUTUKOMN, C TEM UTOOBI
MOKHO OBIJIO0 U3YYUTh MPUYNHY OIMOKK M YCTPAHUTE €€.

B nmpuBeOéHHHIX BHIIIE IIPUMEPaxX BHIPAXKEHUS MMOJUTHKH YUYUTHIBAIM TOJIPKO TEKYIHe 3HAUYEeHWsS B 3a-
IpaIIruBaeMo NI U3MEHSIeMOM CTPOKe. ITO CaMbIM MPOCTOM ¥ Haubomee 3PpPeKTUBHBIN 0 CKOPOCTH
BapHaHT; II0 BO3MOXHOCTH Peasu3allhio 3alllUTh CTPOK CJIEAyeT MPOEKTUPOBaTh UMEHHO TakK. Eciu xe
OIS IPUHSTHS PEILIeHUs O OOCTyIle HeoOXomuMo o0paliaThCs K APYTrUM CTPOKaM HUJIH APYyTUM TabauIiiaMm,
9TO0 MO2KHO OCYHLIECTBUTD, IIPUMEHSSA B BEIDAXKEHUAX ITOJIMTUK BJIOZKEHHBIE SELECT UJIN (I)YHKLII/II/I, conmep-
XKalmye SELECT. OgHAaKO YYTHUTEe, UTO IIPKU TAaKOHM peanus3allii BO3MOXKHEI YCJIOBHS TOHKH, UTO YPEBATO
yTe4YKOol MHGOPMAIIUH, €CIIH He MPUHSATh MepPhl IPeqoCTOPOKHOCTH. HampuMep, pacCCMOTPUM CIIEIVIO-
HIyI0 KOHCTPYKITHUIO TaOIUII:

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

(1, 'low'),
(2, 'medium'),
(5, 'high');
GRANT ALL ON groups TO alice; -- alice dgBndeTcd agMHHUCTPATOPOM

GRANT SELECT ON groups TO public;

—— oIpenelneHue YPOBHEH MNPUBUIETUH N4 NOIb30BaTEleH
CREATE TABLE users (user_name text PRIMARY KEY,
group_id int NOT NULL REFERENCES groups);

INSERT INTO users VALUES
('alice', 5),
("bob', 2),
('mallory', 2);

GRANT ALL ON users TO alice;
GRANT SELECT ON users TO public;

—-— Tabnuua, comepXamad 3amMmaeMyio UHOOPMALIHIO
CREATE TABLE information (info text,
group_id int NOT NULL REFERENCES groups);

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

ALTER TABLE information ENABLE ROW LEVEL SECURITY;

—— CTpoOKa OONXHa ObITh OOCTYMNHA OlId YTEHWdI/M3MEeHEeHUd [OJb30BaTendM C group_id,
—— OONBIIMM HIHU PABHBIM group_id madHOM CTPOKHU
CREATE POLICY fp_s ON information FOR SELECT
USING (group_id <= (SELECT group_id FROM users WHERE user_name = current_user));
CREATE POLICY fp_u ON information FOR UPDATE
USING (group_id <= (SELECT group_id FROM users WHERE user_name = current_user));

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

Temepsb MpennonoxuM, 4To Anrca (pojib alice) KelaeT 3aIKUCATh «CIerKa CEeKPEeTHYI0» MH(POPMAIIUIO,
HO IIPW 3TOM He XO4YeT [aBaTh mallory OOCTYH K He#l. OHa OenaeT cienyolee:

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

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

Ha mepBbIi B3T/IsI BCE HOPMAJIBHO; mallory HY IPU KaKUX YCJIOBUSX HE JOJI2KHA YBUIOETH CTPOKY «secret
from mallory». OmHaKo 3Hech BO3MOXKHO ycioBue rouku. Ecinu Mamnopu (posbk mallory) mapajuieIbHO
BBITIOJTHSIET, CKAXKEM:

SELECT * FROM information WHERE group_id = 2 FOR UPDATE;

U e€ TpaH3aKIUs B peXrMe READ COMMITTED, OHa CMOXKeT YBUAETh «secret from mallory». 3To mpousoii-
IET, eClIu e€ TpaH3aKIusA OOUNET OO CTPOKU information cpasy IOCIe TOro, KaK 3Ty CTPOKY U3MEHUT
Amnuca (ponb alice). OHa 3a60KUpPyeTCs, oxKunas GUKCUPOBAHUS TPAaH3aKIINKU AJIMCHI, @ 3aTEM IIPOYU-
TaeT U3MEHEHHOEe CONEepPKUMOe CTPOKM Oaromaps IMIPemioKEeHUI0 FOR UPDATE. OOHAKO IPU 3TOM H3-
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MeHEHHOe COOEepP2KMMOE users He 6yneT IIPOYUTAHO HEABHBIM 3alIPOCOM SELECT, TaK KaK 3TOT BJIOXKEH-
HBIM SELECT BHIIOJIHSIETCS 0e3 YKa3aHusda FOR UPDATE; BMECTO 3TOI'O CTPOKaA users YATAE€TCA U3 CHUMKaA,
IIOJIYY€HHOI'O B Ha4daJie 3aIIpocCa. Takum 06pa30M, BEIPDAXKEHHUE IIOJIMTUKHU IIPDOBEPAET CTapOe 3Ha4YeHue
YPOBHA HpI/IBI/IHel"I/Iﬁ II0JIb30BaTeJid mallory ¥ IIO3BOJISIET el BUOeTh I/ISMGHéHHYIO CTPOKY.

O6oiiTu 3Ty npobeMy MOZKHO HEeCKOJIBKUMH criocobaMu. [IepBoe mpocToe pelleHrne 3aKII09aeTCs B UC-
MMONB30BAHUU SELECT ... FOR SHARE BO BJIOXKEHHEIX 3aIllpocaxX SELECT B MMONMHUTHUKAX 3aIUTH CTPOK.
OmHaKO [JIst 3TOT0 HOTpedyeTcs JmaBaTh 3aTPOHYTHIM IIOIL30BATEISIM IIPaBO UPDATE B IIeJIeBOM TaOIHIle
(3mechb users), YTO MOXKET OHITHL HexkejmaTenbHOo. (XO0TsS MOXKHO IIPUMEHUTH eIlé OOHY ITOJUTHUKY 3alllu-
TBI CTPOK, YTOOBI OHM HE MOTJIH MPAaKTUYECKHU BOCIIOIBE30BATLCS 3THUM IIPABUJIOM; JTUO0 IIOMECTHTH BIIO-
KEHHEIN SELECT B QYHKITHIO, OIPEeOe IsIoNTyio KOHTeKCT 6e30macHoCTH.) KpoMe 9TOro, ak TUBHOE HCII0JTh-
30BaHKe OIOKHPOBOK CTPOK B IEJI€BOM TaOIMIle MOXKET IIOBJIeYh IIPOOIEeMEl C IIPOU3BOOUTEILHOCTHIO,
0COOEHHO MIPK YaCTHX U3MEeHeHusaX. [Ipyroe pellieHue, MpakKTUYHOE, eCIIU I1eieBasi Tabauila n3MeHseT-
CsI HeYacTo, 3aK/I0YaeTcsa B OJIOKMPOBKE 1eIeBOM TabIUIEl B pexXuMe ACCESS EXCLUSIVE IIPH U3MeHe-
HUWU, LITOGI:I HHUKaKHe IIapajlJyIeJIbHbI€ TPAH3aKIIUU HE BUIEJIXM CTapPhble 3Ha4YEeHUd CTPOK. HI/IGO MOZKHO IIpO-
CTO MOXKOAThCHA 3aBepIIEeHMs BCEX MapalIe/IbHBIX TPaH3aKIWi II0Cjie U3MEHEeHUs B I[eJIeBOI Tabiulle,
peXxae YeM BHOCUTb U3MEHEHUsI, PaCCYUTAaHHbIE Ha HOBHIE YCJIOBUS 6€30MacHOCTH.

3a DOmONMHUTENBbHEIMU ToapobHocTsaAMUu o0paTutech K CREATE POLICY u ALTER TABLE.

5.9. CxemMbl

Kmactep 6a3 manHbx PostgreSQL comepkKuT ooyvH UIU HECKOIBKO MMEHOBAHHBIX 9K3eMIIIsIpoB 6a3. Ha
YPOBHE KJlacTepa CO3[al0oTCSA POJIM M HEKOTOPHIE Apyrue 00beKTHl. [Ipu 3TOM B paMKaX OJHOTO ITOOKITIO-
YeHHUS K CepBEPY MOXKHO oOpallaThCsd K JMaHHBIM TOIBKO OOHOM 6a3bl — TOM, YTO Oblja BhIOpaHa IIpu
YCTAHOBIIEHUY COEOUHEHMS.

IIpuMmeyanue

ITonv3oBaTenu KJjiaCTepa He 00s13aTeJILHO GYJIYT UMETHh OJOCTYII KO BCEM 0a3aM JaHHBIX 3TOTO Kjla-
cTepa. Tot CbaKT, YTO POJIM CO3OAKTCA Ha YPOBHE KJIaCTepa, O3Ha4YaeT TOJIBKO TO, YTO B KJlaCTepe
He MOXKEeT OBITh OBYX poneﬁ Jjoe B PA3HBIX fa3ax OaHHBIX, XOTsA CHCTEeMa IIO3BOJIAET OIPaHHUYHUTDH
OOCTYII joe TOJIBKO HEKOTOPHIMHU 0a3aMu JaHHBIX.

Baza maHHBIX COOEPKUT OOHY HJIX HECKOJIbKO UMEHOBAHHBLIX CXeM, KOTOPHIE B CBOIO O4Yepenb ComepIKaT
Tabunpl. CXeMBI TAKKE COIepKaT UMEHOBAHHBIE O00BEKTHI APYTUX BUIOB, BKJIIOYAs TUITHI JAHHBIX, QYHK-
uuy 1 onepaTopsl. OOHO U TO XKe UM 00BEKTa MOXKHO CBOOOIHO HCIIOIb30BATh B PA3HLIX CXeMaX, Hallpu-
Mep U schemal, ¥ myschema MOTYT COOepKaTh TaOIUIIEI C UMEHEM mytable. B oTnuyne oT 6a3 MaHHBIX,
CXeMHBI He OTPAaHUYMUBAIOT MOCTYII K JAaHHBIM: ITI0JTb30BATEJIM MOTYT 00paImiaThCs K 00bEeKTaM B JIF000M cxe-
Me TeKyIel 6a3bl JaHHBIX, eCJTH UM Ha3HaueHbl COOTBETCTBYIOIINE TTPaBa.

ECTh HECKOIBKO BO3MOXKHEIX Oﬁ'BHCHGHPIfI, OJ1sd 9€TrO CTOUT IIPUMEHATH CXEMBI:

* YToOHl oHY 6a3y HaHHBIX MOTJIM MCIOJIb30BaTh HECKOJILKO II0JIb30BaTEe/Iel, HE3aBUCUMO [IPYT OT
Apyra.

* YToOH 00BeOUHUTH O0BEKTH 6a3bl JAHHBIX B JIOTHYECKHE IPYINH IJI1 00JIETYEHUS YIIPaBIeHU S
UMH.

* YToO6H B 0HOM 0a3e COCYIIeCTBOBAJIM Pa3HBIE IIPUIIOKEHMS, U IIPU 3TOM HE BO3HUKAJIO KOH(MIIUKTOB
HMEH.

CxeMnbI B HEeKOTOpPOM CMEICJIEe momoOHBEI KaTajoraM B OHepaHHOHHOﬁ CHhucteMe, HO OHM He MOI'yT OBITH
BJIO2K€HHBIMU.

5.9.1. Co3paHue cxeMmbl

s co3manmsa cxeMsl ucnonblyercsa Komanga CREATE SCHEMA. T1pu 9ToM BEL OITIpeResieTe UM CXEMEBI
110 CBOEMY BHIOOPY, HAIIPUMEDP TaK:
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CREATE SCHEMA myschema;

YTOOHI CcOo30aThb OOBEKTHI B CXeMe MJIN O6paTI/ITI>CH K HUM, YKaBBIBaﬁTe nosiIHoe ums, COCTod1iee nu3 UMEH
CXEMHI 1 O6']>eKTa, paanenéHHbe TOYKOMH:

cxeMa.rabnuia

ITOT cuHTaKCcHuC paboTaeT Be3Me, I'Oe OXKUIOaeTCs UM TaOIuIlbl, BKIII0Yas KOMaHObl MoauduKaiuu Tab-
JIUITHL ¥ KOMaHOb 00paboTKU OaHHBIX, 0OCyKOaeMble B CJIedyoux riaBax. (719 KpaTKOCTH MBI OymeM
TOBOPUTH TOIBKO O TaOIHIAaX, HO BCE 3TO PACIPOCTPAHSIETCS U Ha APyTrue TUIIBl UMEHOBAHHBIX 00 BEKTOB,
HaIIpuMep, TUIH ¥ QYyHKIINN.)

EcThb emie 6osiee oOLINE CUHTAKCUC
6a3a_,anHb1x. cxeMa. Taﬁnm_za

HO B HACTOSIIlee BpeMs OH IIOANEePKUBAETCS TOIBKO OJig (OpMabHOTO COOTBETCTBUSA cTaHAapTy SQL.
Ecnu BH yKa3piBaeTe 6a3y JaHHBIX, 9TO MOXKET OBITh TOJIBKO 0a3a JaHHBIX, K KOTOPOM BHI IMOAKJTIOUYEHEL.

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

CREATE TABLE myschema.mytable (

YToOH yoanuTh IyCTYI0 cxeMy (He comepsKallylo 0ObeKTOB), BEIIIOJIHUTE:
DROP SCHEMA myschema;

YoanuTk cXeMy CO BCEMU COOepPzKalllUMUCS B Hell 00beKTaMU MOXKHO TaK:
DROP SCHEMA myschema CASCADE;

CTOoAIUH 3a 3TUM OOIIUHN MeXaHU3M onucaH B Pazmene 5.14.

YacTto OBIBaeT HY2KHO CO3O0aTh CXeMYy, BllaeJiblieM KOTOpOfI 6YJIGT JIle"OfI MIOJIb30BAaTENb (9TO OOWH U3
crioco6oB OrpaHUYEHUA IoNIb30BaTeENEN IIPOCTPAHCTBaAMU uMéH). CoenaTh 9TO MOXKHO TaK:

CREATE SCHEMA wmmMg cxembl AUTHORIZATION wumM4 HO/IbB30BAaTENd;

Bu1 Oaxe MO2xKeTe OIIYCTUTh UMSA CXEMEI, B 3TOM CJIydae KMEeHEeM CXEMEbI CTaHEeT UMS II0JIb30BaTeJid. Kak
9TO MOXKHO IIPUMEHATH, onucano B [lonpa3szene 5.9.6.

CxeMbl C UMeHaMM, HaYWHAIOIIUMUCS C pg_, ABIIAIOTCA CHCTEMHBIMH; IIOJIb30BATEJIAM HE€ PAa3pPeIleHO
HCIIOJIb30BATh TaKHE€ MMEHA.

5.9.2. Cxema public

o aToro MBI CO3HaBany TAOIUIIEI, HE YKa3biBas HUKaKue HMeHa cXeM. [10 yMOI4YaHuI0 TaKue TaOIHUIThI
(1 mpyrue o0beKThI) aBTOMAaTHYECKHU IIOMeIIaloTCcs B cxeMy «public». OHa comepKUTCs BO BCeX CO3MaBa-
eMbIXx 6a3ax maHHHIX. TakuM oOpa3oM, KOMaHIa:

CREATE TABLE products ( ... );
O9KBHUBAJIEHTHA:

CREATE TABLE public.products ( ... );

5.9.3. NyTb NnouckKa cxembl

Besme mmcaTh MOHEIE UMEHA YTOMHUTEIBHO, ¥ 9aCTO BCE PABHO JIydllle He IPUBS3EIBATH IPUJIOKEHUS
K KOHKpeTHOU cxeMe. [losTomy K Tabnunam 0OBIYHO 006paIaloTCsA 0 HeNo/AHOMY UMEHU, COCTOSIeMy
mpocto u3 uMeHu tabnunel. CucreMa ompenesnsieT, Kakasi UMeHHO TabIuiia mogpa3yMeBaeTCs, UCIIOJIb-
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3ysl Nymb NOUCKA, KOTOPBIN IIPEACcTaBiIsieT cO00M CIMCOK MPOCMAaTpUBaeMBIX cxeM. [logpa3dymeBaeMou
TabuIlel cuMTaeTCs nepBasi mogxomsias Tabnuila, HalimeHHas B cxeMax nmyTu. Ecinu mogxopsias tab-
TIVIla He HaleHa, BOSHUKAET ommOKa, fake eciu Tabula ¢C TAKMM UMEHEM €CTh B IPYTUX CXeMax 0a3el
OaHHBIX.

B03MOXKHOCTE CO37IaBaTh OMHOMMEHHEIE OOBEKTHl B PA3HEIX CXeMaX YCJIOXKHSET HaluCaHHe 3alpoCoB,
KOTOpPBIE HOJIZKHEI BCcerma o0pallaTbCs K KOHKPETHRIM 00beKTaM. DTO TaKKe MOTEHIHAJIbHO IT03BOJISeT
TIOTh30BATEJISIM BIIMSITh Ha MMOBEIeHNe 3alIPOCOB APYTHUX II0Ib30BaTeNel, 3JI0HaMePEeHHO UJIH CIIy4aiiHo.
BBunmy mpeo6iamaHusi HEIOJHEIX UMEH B 3alpocax M MX MCIOJIb30BaHUSA BHYTPH PostgreSQL, mo6aBUTH
CXeMy B search_path — MO CyTH 3HA4YHT OOBEPSTb BCEM IMOJIb30BATEJIIM, HUMEIOIIUM IIPaBO CREATE B
9TOoM cxeMe. Korma BBHI BBHITIOTHSIETE OOBIYHEBIM 3aIlpPOC, 3JI0HAMEPEHHEBIM MOJIh30BaTEIb MOXKET CO3[aTh
00BEKTH B CXeMe, BKITIOYEHHOM B Balll ITyTh IIOMCKA, ¥ TAaKUM 00pa30M IIepeXBaTHBATh YIIPABIEHUE U
BBITIOJTHATH ITPOM3BONIbHEIE QyHKIMKY SQL Kak eciu Obl UX BHITIOIHSIJIA BHI.

IlepBas cxema B IyTH MOMCKA Ha3bIBAETCA TEKyIel. JTa cxeMa OymeT MCIOIb30BaThCS HE TOJIBKO IIPU
IIONCKe, HO U IIPU CO3MaHUU 00BEeKTOB — OHa OyIeT BKIIIOYAaTh TaONUIIE, CO3TaHHEIE KOMaHIOM CREATE
TABLE 0e3 yKa3aHUS CXEMHI.

YT0OBI y3HaTh TEKYUIIUM TUII IOUCKA, BEIIIOJIHUTE CJIEOYIONTyI0 KOMaHy:
SHOW search_path;
B xoHuUrypanum no yMoaIdaHui0 OHa BO3BpaIaeT:

search_path

"Suser", public

[TepBrIli 37IEMEHT CCEIAETCS Ha CXEMY C UMEHEM TEKYIET0 IOoIb30BaTelsa. ECciium Takou CXeMEIL He CyIie-
CTBYET, CCHIJIKA Ha He€ UTHOPUPYyeTCs. BTOpoU 37IeMeHT cChllaeTcs Ha cxemy public, KoTopyio MEI yxKe
BUTEIH.

HepBaH CyaieCTBYIOIlasd CXeMa B IIYTU IIOMCKaA TaK2XKe CUHUTAeTCA CXeMOH II0 YMOJI9YaHHUIO OJ151 HOBBIX 00B-
eKTOB. MEHHO IT03TOMY II0 YMOITYaHUIO 00BEKTH CcO37aioTcsi B cxeMme public. [Tpu yKasaHWM HETIOTHOM
CCBIIKHM Ha O0BEKT B II000M KOHTEKCTe (IIpu MomuduKaIuy TaGIuIl, M13MeHEeHU N JaHHLIX UJIH B 3aIIpPocax)
CuCTeMa IIPOCMaTpPHUBAET IIyTh MOKMCKA, ITI0KAa He HaWOET COOTBETCTBYIOIINM 00beKT. TakuM oO6pa3om, B
KOH(UTypalluy II0 YMOJTYaHHUIO HEIIOIHEIE MMEeHa MOTYT OTHOCUTBCSI TOJIBKO K 00BbeKTaM B cxeMe public.
Y1006BI 4OOABUTE B IyTh HAIILy HOBYIO CXEMY, MBI BHIIIOJTHSIEM:

SET search_path TO myschema, public;

(MsI omycKaeM KOMIIOHEHT Suser, TaK Kak 371eCh B HEM HeT HeoO0xomumocTH.) Temeps MBI MOKeM 00pa-
maThCs K Tabnuie 6e3 yKa3aHUS CXEMBI:

DROP TABLE mytable;

N Tak KakK myschema — MEPBBIM 3JIEMEHT B IIyTH, HOBEIE 00BEKTHI OYOYT IO YMOIYAHUIO CO3aBaThCS B
3TOH cxXeMe.

MEI MO2KEM TaK>Ke HalucaTh:
SET search_path TO myschema;

Torga Mel GoJbIle HEe CMOXKeM oOpalnaThcs K cxeMe public, He HamucaB MOIHOe MMs O0OLeKTa. EmuH-
CTBEHHOE, YTO OTJINYaeT cxeMy public oT Opyrux, 3TO TO, YTO OHA CYIIECTBYET II0 YMOJIYaHUIO, XOTSA eé
TaK e MOXHO YIaJlUTh.

B Pazgene 9.26 BHI y3HaeTe, Kak €Ill€é MOXKHO MaHUITYJIUPOBATh IIyTEM ITOMCKA CXEM.

Kak u gnst umEH Tabnmull, IyTh IOMCKA aHAJIOTUYHO paboTaeT oIl UMEH THUIIOB HAaHHBEIX, UMEH QPyHKIMN
¥ UMEH onepaTopoB. MeHa TUIIOB HaHHBIX U (PYyHKUIMY MOXKHO 3aIllMCaTh B IIOJTHOM BHUIE Tak Ke, Kak
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1 MMEHa TaGJ’II/II_I. Ecnu xe Bam HY2KHO HCIIOJIb30BAThb B BEIPA2KEHHUH IIOJTHOE UMS OIIepaTopa, OJIsd 3TOro
€CTh CelnalIbHBIN c1rmoco6 — BHI OOJIZKHBI HAaITUCaTh:

OPERATOR (cxema.oneparop)

Takas 3amnuck HeobOxomuMa Oy u30eKaHUsI CUHTAaKCHYeCKOM HeOIHO3HAYHOCTHU. [IpuMep TaKoro BeIpa-
JKEeHU:

SELECT 3 OPERATOR (pg_catalog.+) 4;

Ha IIPaKTHUKeE II0JIb30BAaTEJIN YaCTO II0JIaraloTCd Ha IIYTh IIOKMCKa, YTOORI HE IIPUXOOUJIOCH ITMCATh TaKue
3aMBICJIOBAThIe KOHCTPYKIIUH.

5.9.4. CxeMbl 1 npaBa

ITo YMOJIYAaHHUIO IIOJIb30BATEJIb HE MOZXKET O6an.IaTBC5I K 00LeKTaM B Yy2XKHUX CXeMaX. YT06H U3MEHHUTH
9TO, BiIageiel] CXeMHbl JOJI2KeH OaTh IIOJIb30BAaTEeJIIO IIPpaBO USAGE OJIA OaHHOU cxXeMeul. [To YMOJIYaHHIO BCE
II0JIb30BATEJIN UMEIOT 3TO IIPAaBO [AJIsI CXEeMEI public. YT00OBI TOJIE30BATEJIN MOTJIM KCIIOJIE30BATh 00 HEKTHI
CXEeMBbI, MOXKeT HOH&JIO6I/ITBCH HA3HA4YUTh JOIIOJIHUTEJIbHEIE IIDAaBa HAa YPOBHE 00BEKTOB.

ITonb30oBaTesI0 TaKKe MOKHO pa3pelIuTh co37laBaTh OOBEKTH B CxeMe, He IIpUHaiexkaren emy. s
9TOT0 eMy HY2KHO [aTh TPaBO CREATE B TpebyeMoii cxeme. B 6a3ax maHHBIX, 00HOBIEHHEIX ¢ PostgreSQL
14 unu 6omee paHHEeH BEPCHH, BCe MMEIOT 3TO ITPaBo B cxeMe public. HekoTopwie 1m1abIoHbl MCIIOTbh30-
BaHUs TPeOYIOT 3aIIPETUTH 3TO:

REVOKE CREATE ON SCHEMA public FROM PUBLIC;

(ITepBoe cnoBo «public» o6o3HavaeT CXeMy, a BTOpPOe 03HavaeT «KaXXIbIM ITI0Th30BaTesIb». B mepBoM ciy-
Yae 3TO UuAeHTU(GUKATOP, a BO BTOPOM — KJTI0OUEeBOe CJIOBO, II0O3TOMY OHM HAITMCAHbl B Pa3HOM PETUCTPE;
BCIIOMHUTE yYKa3aHusg u3 [logpa3noena 4.1.1.)

5.9.5. CxeMa cMCTeMHOro Karasiora

B pmomornHeHUe K cxeMe public U CXeMaM, CO3[aBaeMHBIM I10/Ib30BaTeNAMU, Niobas 6a3a JaHHBIX COIED-
KUT CXeMY pg_catalog, B KOTOPOM HaXOOSTCS CUCTEMHBIE TAOIMUIEl U BCE BCTPOEHHBLIE TUIHI OAHHBIX,
(pyHKIMM U1 oTIepaToOpHL. pg_catalog (paKTUYECKH BCerfa ABJIAETCS 4aCThIO IIyTU IToucKa. Ecinu gaxe sTta
cxeMa He goOaBjieHa B IIYTh SIBHO, OHA HESIBHO ITPOCMAaTPUBAETCS 00 BCEX CXeM, YKa3aHHBIX B ITyTH. Tak
obecreunBaeTCs JOCTYIIHOCTh BCTPOEHHBIX UMEH ITPHU JIFOOBIX yCI0oBUSIX. OgHAKO BBl MOXKETE SBHBIM 00-
pa30oM IIOMECTUTh pg_catalog B KOHEI] ITYTH MMOKMCKA, €CJIU BaM HYXKHO, YTOOHI I10/Tb30BaTEJIbCKUE UMEHa
IepeoIpenensany BCTDOEHHEIE.

Tak KaK UMeHa CUCTEeMHBIX TabOIuI HaYMHAIOTCS C pg_, TAKHME HMeHa JIydllle He MCIIOIb30BaTh BO u30e-
XKaHue KOH(GIMKTa UMEH, BO3MOZXKHOTO ITPH MOSBIEHUH B OYOYIIEeM CUCTEMHOM TaOIUIIEl C TEeM XKe uMe-
HeM, 4TO 1 Baima. (C myTéM IToucKa 10 yMOIYaHUIO HETIOJTHAs CChIJIKa OyIeT BOCHPUHSTA Kak o0palleHue
K CUCTeMHOM Tabmnuile.) CucTeMHbIe TaGIUILl OyOyT U Jaibliie COOepkaTh B UMEHU IIPUCTABKY pg_, TakK
YTO OHU He OyOyT KOH(PIUKTOBATEL C HEIIOTHEIMU MMEHaMU I10JIh30BaTEILCKUX TAaOIIHII, eCIIU II0JIh30Ba-
TeJIH CO CBOEH CTOPOHEI He OYIyT UCIIOIh30BaTh IIPHUCTABKY pg_.

5.9.6. LLIaG/s1OHbI UCNONbL30OBaHUA

CxeMaM MOXKHO HAHTH MHOXKECTBO IIPUMEHe M. [IJIs 3alUThl OT BIMSHNS HEeTOBEPEHHLIX II0Ib30BaTe-
Jiell Ha IIOBeeHue 3allPOCOB [PYTHUX II0JIb30BaTeel mpemiaraeTcs wabs10H 6€30NdcHO20 UCNO0/1b308a-
HUS cxeM, HO eCjix 3TOT IabJIoH He MPUMeHsIeTCs B 0a3e MaHHHIX, I0Ib30BaTeNH, XKeawInue 0e3omac-
HO BBIIIOJIHSITH B HEH 3aIIPOCH, [MOJIXKHEI OYOyT MPUHUMATh 3all[UTHLIE MEephl B Hadyaje Kaxk/Ioro ceaHca.
B 4acTHOCTH, OHM MOJKHEI HAYWHATDH KAXKObIH CEAaHC C MPHUCBAUBAHUS IIYCTOTO 3HAYEHUS MepPeMeHHOH
search_path WU KaKUM-THO0 APYTUM 00pa30M yHOANsATh U3 search_path CXeMBI, IOCTYIIHBIE OJIST 3aTIUCH
OOBIYHBIM MTOJTh30BaTe IsiM. C KOHGUTYpaluel Mo yMOIT4aHHUIO JIETKO Peamu3yI0TCs CIIeAyoIye mabIoHb
KCII0JIb30BAHUS:

¢ OrpaHuyuTh OOBIYHEIX II0JTb30BATENElN MTUUYHLIMY cxeMaMu. [ peanu3aluy 9TOro IIOgX0oaa CHada-
7a ybeauTech, YTO HU Y OOHOM CXEeMBI HET IIpaBa CREATE. 3aTeM [JIsI KaXOoro II0Ib30BaTesA, KOTO-
pEIH OyImeT co3maBaTh He BpeMEHHBIE 00BEKTH, CO3TalTe CXEMY C er0 HMeHEeM, HallpuMep CREATE
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SCHEMA alice AUTHORIZATION alice.(Kak BEI 3HaeTe, IIyTh IIOWCKA 10 YMOJTYaHUIO HaUNHAETCS
C UMeHU $user, BMECTO KOTOPOTO IIOLCTAaBIIsIETCS UM I10/Ib30BaTesIsl. TakKuM o0pa3oM, eClIi ¥ BCeX
Iob30BaTesiel OyOeT OTHAeNbHAsSd cCXeMa, OHU 10 YMOI4YaHuio 6yayT oOpaIaThCs K COOCTBEHHBIM
cxeMaM.) IToT I1abJIoH I03BOoIsIeT 6e30I1acHO HCIIOIb30BaTh CXEMbI, TOJIBKO eCJIM HUKaKoW Hefo-
BEePEHHHI [T0Ib30BaTeNb He SABISIETCS BllafeblleM 0a3bl JaHHBIX M He UMeeT IIpaBa CREATEROLE. B
IPOTUBHOM CiIy4dae Oe30lacHOE UCII0NIb30BaHUEe CXeM HEBO3MOXKHO.

B PostgreSQL 15 u BBIIIe 9TOT MOAXOM UCIIONb30BaHUS MOAEePKUBAETCI KOHQUTYpaIUel 110 yMOJI-
4aHU1o0. B mpempIayIux BepCUsIxX UM IPU UCIOIb30BaHUM 0a3kl MaHHBIX, 0OHOBIEHHOM C ITPEOBIAY-
e BepCuu, HeoOXOOUMO YIOAIUTh IPaB0 CREATE M3 CXeMHBI public (BBIIOJHUTE REVOKE CREATE ON
SCHEMA public FROM PUBLIC). 3aTeM HPOBEPLTE, HET IU B CXeMe public 0OBLEKTOB C TAKUMH XKe
UMeHaMH, KaK ¥ 060BeKTOB B CXeMe pg_catalog.

* VpanuTh cxemy public u3 myTH oOKMCKa MO YMOJTYaHUIO, UBMEHUB postgresgl .conf UIIM BHITIOTHUB
KOMaHAy ALTER ROLE ALL SET search_path = "Suser". 3aTeM cjegyeT MPeOoCTaBUTh TpaBa Ha
co3pmaHre 0O0BEKTOB B cxeMe public. BeiOupaTbcsa 00BEKTH B 3TON cXeMe OYOyT TOJBKO IO MTOJTHOMY
nMeHH. Torga Kak oOpamaTeCs K TaOIUIlaM 1o MOTHOMY MMEHHU BIIOJIHE HOIMYyCTUMO, 00paIeHus K
byakumaM B obiiei cxeMe BCE ke OynyT He0e30MacHBIMU MJTH HEHAAEKHEIMU, [103TOMY €CJIU BB
co3pmaéTte GYHKIMYU WX PACIINPEHUs B cxeMe public, mpumensiiTe nepsei mabnoH. Ecnm ke HeT,
9TOT abJIoOH, KaK U MEPBHIH, 6€30MaceH IPY YCJIOBHUY, YTO HUKAKOW HENOBEPEHHHIH MTOJTh30BaTEhb
He SIBJISIETCS BilafesiblleM 0a3Fbl JaHHEIX U He UMeeT IIpaBa CREATEROLE.

e CoxXpaHUTh IyTh ITOUCKA IO YMOJTYAHUIO ¥ IPEIOCTABUTE ITPaBa CO3MaHus 00BEKTOB B cxeme public.
Bce nmonmb3oBaTenu HesIBHO obpaitraioTcs K cxeme public. TeM caMbIM UMHUTUPYETCSI CUTYAIUs C IOJI-
HBIM OTCYTCTBUEM CXEM, UYTO ITO3BOJISIET OCYLIECTBUTH IIJIaBHEIN mepexop u3 cpensl 6e3 cxem. OgHa-
KO JaHHHIN 1abJI0OH HU B KOEM CJTydYae HeNTb3sl CUuTaTh 6e30macHeIM. OH MOOXOOUT, TOJIBKO €CJIN B
0a3e MaHHBIX UMEETCS BCET0 OOUH JINOO HECKOIBKO OBEPSIOIINX APYT OPYTY MOnIb3oBaTesel. B 6a-
3aX MaHHBIX, 0OHOBIEHHLIX ¢ Bepcuu PostgreSQL 14 munm 6osiee paHHEMN, 3TOT 1abJIOH TPUMEHSIETCS
MO YMOJTYaHUIO.

ITpu mo6oM Togxofe, yCTaHABIMBAS COBMECTHO UCTIOTb3yeMbIe TTPUJIOKEHMS (TaOIUIIE], KOTOPHIE HYKHEBI
BCEM, IOTIOJTHUTENbHBIE QYHKITUY CTOPOHHUX Pa3pabOTYMKOB U T. [i.), MOMEIANUTe UX B OTAETbHBIE CXEMHI.
He 3abymbTe maTh OPYruM IOJIE30BATENSM IIpaBa AJs AOCTYyMHa K 3TUM cxemaM. Torma Mmob30BaTeu
CMOTyT 00paIaThCs K 9TUM AOTIOTHUTETLHEIM 00B€KTaM MO TTOJTHOMY UMEHHU UJIU TIPU JKeTaHuu f00aBsT
9TU CXEMBI B CBOM IIyTH MMOUCKA.

5.9.7. NepeHOCUMOCTb

Craupmapt SQL He mommepzkuBaeT oOpallleHHe B OOHOM CxeMe K Pa3HBIM 00beKTaM, MPuHaIIeKalluM
pa3HBIM IT0NIb30BaTeNnsiM. boree Toro, B psame peanusanuii CYB]I Hellb3si co3/laBaTh CXeMEI C UMEHEM, OT-
JIMYHBIM OT UMeHU Biapgenbia. Ha nmpaktuke, B CYB]l, peanu3yiomux TOIEKO 6a30ByI0 HOOOEPKKY CXEM
COTJIaCHO CTaHIOAPTy, KOHIEIIINH [T0JIb30BaTeJIsI U CXEMBI O49eHb 0/1M3Ku. TakuM 00pa30M, MHOTHE II0JIb-
30BaATeEJIN I10JIaraloT, 94TO IIOJIHOE UM Ha CaMOM fejie 06pa3yeTC${ KaK Mg _DONb30BaATENd.HMId_TaOMHIEL
U nmenHO Tak OyneT BecTu cebsi PostgreSQL, eciiu BEL co3MafguTe CXeMEI [T KaXKA0T0 II0JIb30BaTels.

B ctranmapte SQL HET ¥ MOHATHUST CXEMBI public. I8 MaKCUMaIbHOTO COOTBETCTBUS CTAHOAPTY UCIIOIb-
30BaTh CXeEMY public He Clenyer.

Koneuwno, ects CYB]I, B KOTOPBLIX BOOOIIE He peaTn30BaHbl CXeMEI HITH ITPOCTPAHCTBA UMEH ITOOePKUBa-
10T (BO3MOZKHO, C OTPaHHUYEHUIMHU) OOpalneHus K OpyruM 0a3aM maHHBIX. Eciu BaM motpebyeTcst pabo-
TaThb C 9TUMH CUCTeMaMHM, MaKCHUMaIbHON TePeHOCUMOCTH BBl JOCTUTHETE, BOOOIIE HE UCIIOJIb3YsI CXEMHI.

5.10. HacnhepoBaHue

PostgreSQL peanusyet HacjiemoBaHWe TAOJIUI], YTO MOXKET OBIThH ITOJIE3HO M1 MIPOEKTUPOBIIMKOB 6a3
mauHbX. (CtanmapT SQL:1999 u 6ojiee mo3mHKME BEPCUM ONpPenesIsTiOT BO3MOXKHOCTh HAaCIeOOBaHUS THU-
1I0B, HO 3TO BO MHOTOM OTJIMYAaeTCS OT TOTO, YTO OIIMCAHO 3[IeCh.)

IlaBaiiTe HAUHEM CO CJIEAYIOIIEro IPUMepa: MPEAoI0KUM, YTO MBI CO3IaéM MOMEIh HaHHHBIX [JIST TOPO-
moB. B Kax oM IIITaTe eCTh MHOXKECTBO I'OPOIOB, HO JIMIIE OfHA CTOJIKIIA. MBI XOTUM HUMETL BO3MOXKHOCTD
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OBICTPO TOTyYaTh TOPOO-CTOIUITLY OJIS JTI000TO IIITaTa. 9TO MOXKHO CHejlaTh, CO3MaB ABE TAOIUIILI: OOHY
IJIsSI CTOJIMII IITATOB, a OPYTYIO OJIS TOPOIOB, He ABIISIONIUXCS cTonuiiaMu. OOHAKO YTO gejiaTh, €CIU HaM
HYXKHO IIONYyYHTh MHGOPMAIIUIO O JI000M ropome, Oyobk TO CTOJNHIIA IIITaTa WiIX HeT? B pelmeHun 3TOM
mpo6IeMBl MOXKET ITOMOYb HacCJIeJoBaHue. MbI onipeeuM TabIuIly capitals KaK HaCJleOHUKA cities:

CREATE TABLE cities (

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

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

B aToMm cnyuae Tabnuila capitals Hacsedyem BCe CTOJOIB CBOEH POOUTENTCKOM TabmMulikl, cities. CTO-
JIMITEI IITATOB TaK¥XKe UMEIOT NOIMOJIHUTEIbHEINA CTOI0eI] state, B KOTOPOM OyoeT yKa3aH IITart.

B PostgreSQL Ta6nuiia MOXKeT Hac/IeOBaATHCS OT HYJIS UJIM HECKOMbKUX APYTUX TAaOJIHII, @ 3aTTPOCHl MOTYT
BHIOMPATH BCE CTPOKU POOUTENTECKOM TAaGIUIIEI UTH BCE CTPOKHM POOUTETbCKON M BCEX MOYEPHUX TAOmIuUII.
IMTo ymom4aHWIO IPUHST MOCJIEOHUN BapuaHT. HampumMep, CAemymomuil 3ampoc HaWgET Ha3BaHUS BCEX
TOPOJIOB, BK/TIOYAS CTOUITH IIITATOB, PACIIOIOKEHHHIX BhIte 500 GyTOB:

SELECT name, elevation
FROM cities
WHERE elevation > 500;

IO gaHHBIX U3 BBegeHus (cMm. Pasmesn 2.1) oH BHIOACT:

name | elevation
,,,,,,,,,,, S,
Las Vegas | 2174
Mariposa | 1953
Madison \ 845

A crenyromuy 3alIpoCc HaXOOUT BCe rOpofa, KOTOPEIE HE SBMISAIOTCS CTOJIMIIAMU IITAaTOB, HO TaKXKe Haxo-
OsTCA Ha BeicoTe Beimie 500 pyToB:

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

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

3mech KII0YeBOe CIIOBO ONLY YKa3bIBaeT, YTO 3alpOC OOJIXKEeH IMPUMEHSIThCS TOJIPKO K Tabmuie cities,
HO He K TabnuIilaM, pacIiolIoOXKEeHHBIM HUXKE cities B MepapXuM HacliegoBaHUs. MHOTHE OIIePaTOPHI, KO-
TOPEIE MBI y2Ke 00CYOuIIH, — SELECT, UPDATE M DELETE — IOIOEPXKUBAIOT KJII0YeBOE CJIOBO ONLY.

BbI TakKe MoOXKeTe HOﬁaBI/ITb II0CJIe UMEHHU TaGHI/IHI:I x, 4YTOOBI IBHO YKa3aTh, YTO OOJIZKHBEI BKITIOYATECA
1 DO4YepHue TaGJ'II/II.[BIZ

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

YKa3nIBaTh * He 00s13aTEIbHO, TaK KaK TEeIlepPhb 3TO II0OBeJEeHNE BCeraa rmogpa3yMeBaeTCsd I10 YMOJIYaHHUIO.
OpHaKoO TaKas 3alMcCh BCE elle nmoamepzXKuBaeTCda OJid COBMECTHMOCTH CO CTapPbIMHK BEPCHUAMH, I'Ie II0Be-
OeHunue 110 YMOJIYaHHIO MOT'JIO OBITH U3MEHEHO.
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B HEKOTOPHIX CUTyaIusaX ObIBaeT He0OXOOUMO y3HATh, U3 KaKO# TaOIuIlkl BEIOpaHa KOHKpPeTHasi CTPOKA.
II71sT 3TOTO BBl MOXKETE BOCIIOJIb30BATLCSI CUCTE@MHBIM CTOJIOIIOM tableoid, IPUCYTCTBYIOIINM B KaXKIOH
Tabnuiie:

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

9TOT 3aIllPOC BHIOACT:

tableoid | name | elevation

__________ SO
139793 | Las Vegas | 2174
139793 | Mariposa | 1953
139798 | Madison | 845

(Ecnu BHI IIOIIBITAETECH BHIIIOIHUTD €T0 ¥ ce0sI, CKopee BCero Bel monyuuTe apyrue 3Hadenus: OID.) Co6-
CTBEHHO MMeHa TaOIUIl BBl MOXKETEe IOJIyYUTh, 00PAaTUBIINCE K pg_class:

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

B Pe3yJIbTaTe BHI IIOJIY4YUTE:

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

cities | Mariposa | 1953

capitals | Madison \ 845

Tot ke 3¢ GeKT MOKHO HOJIYYUTh APYTUM CIOCOOOM, MCIIONb3ys ajlbTEPHATUBHBIN TUI regclass; IPHU
aToM OID TaGmuIlEl BHIBOOUTCS B CUMBOIILHOM BHIE:

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

MexaH13M HaclegoBaHU HE crmoco0eH aBTOMaTUYEeCKH pacipeneiaTh gaHHbIe KOMaHO INSERT MJIX COPY
II0 Ta6J'II/II_IaM B M€PaAPXHU HaCJIeOJOBaHUSA. HOQTOMY B HallleM IIpuMepe 3TOT omepaTop INSERT He BBIIIOJI-
HUTCA:

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

MBI MOTTIH HaZesIThCS Ha TO, YTO JaHHbIE KaKMM-TO 00pa30M ITOmanyT B TaGJIMIY capitals, HO 3TOTO HE
TTPOUCXOOUT: INSERT BCEeTa BCTaB/IsIEeT JaHHbIE HEIIOCPENCTBEHHO B YKa3aHHYIO Tabnuiy. B HEKOTOPHIX
cnydasix mobaBiisieMble TaHHBIE MOXKHO IIepeHaNpaBiIsaTh, UCIIONIb3ys MpaBuia (cMm. I'maBy 41). OgHaKo B
HAaIlleM cjIydae 3TO He IIOMOXKET, TaK KakK Tab/ula cities He COOEPXKUT CToNI0LA state ¥ KoMaHOa OymeT
OTBEpPTHyTa [0 IPUMEHEHUS IpaBuia.

[ouyepHue TabGIUIBI aBTOMATHYECKH HACJIEAYIOT OT POAUTETBCKOM TaOIUIIEI OrPaHUYEHUSI-IPOBEPKU U
orparnderus NOT NULL (ecnu TONBKO OIS HUX HE 3aJaHO SIBHO NO INHERIT). Bce octanbHBIE OrpaHu-
4yeHUs (YHUKaJILHOCTH, IIEPBUYHEBIN KJII0Y U BHEIIHNE KJII0UM) He HacJIeOyITCH.

Tabuila MOXKeT HacJeOoBaThCA OT HECKOIBKUX POOUTENILCKUX TaOIWIl, B 3TOM Cjiydyae oHa OymeT 00b-
eOUHSTL B cebe Bce CTOIOILI 3THUX TAaOIMII, a TaK¥Ke CTOJIOITE, OIMMCaHHEIe HeIIOCPENCTBEHHO B €€ ompe-
menenuu. Eciu B orpegesieHusIX POOUTENIbCKUX U MoYepHeH TabIuIl BCTPETATCS CTOJIOIBI C OOHUM UMe-
HEeM, 3TH CTOJOIE OyOyT «00beQUHEHKI», TaK YTO B lOYepHel Tabuile OKaKeTCs TOIIbKO OOUH CTOJIOeI!.
Yto6nI TaKOE 00BbeOIuHEHNE OBIJI0O BO3MOXKHO, CTOJIOILI MOI?KHBl UMETh OOMHAKOBBIM THUII HaHHBIX, B IIPO-
THUBHOM CJIy4ae Mpou30uaéT omubKa. HacnegyeMeie orpaHnYeHUS-TPpoBepKH u orpannydernss NOT NULL
00BbeIUHSAIOTCS MOOOOHEIM oOpa3oM. Tak, HampuMmep, 00beOUHAEMBIH CTOJI0er] MoIydYuT cBoicTBO NOT
NULL, ecnu Kakoe-nru60 13 IMOPOKIOAIOIINX ero onpenenenui nMeeT cBoiictBo NOT NULL. Orpanuue-

79



OmnpeneneHue JaHHBIX

HUA-IIDOBEPKHU O6'I>GJII/IH$IIOTCH, €CJIM OHN UMEIOT OONMHAKOBEIE NM€EHA; HO €CJIX UX YCJIOBUA PA3JINYaAl0OTCA,
IIPOUCXOOUT ommuobKa.

OTHoOIIleHVe HaClIeIOBaHUsI MeX Oy TabIuiaMu OOBIYHO YCTaHABINBAETCS IIPU CO3MaHUN NouepHel Tab-
JIMITEL C UCTIOb30BaHUEeM IIPEeIOKeHUA INHERITS oepaTopa CREATE TABLE. [IPyro# crocod moGaBUTh
TaKoe OTHOIIeHUe 0I5 TaOINIIEI, OITPeaeIEHHOM MTOOX0OsIIuM 00pa3oM, — HUCIIOIbL30BaTh INHERIT C OIle-
paTopoM ALTER TABLE. I 3TOoro OyOyinas DOo4YepHss TabIuila JOI2KHA yKe BKJII0YaTh Te 2Ke CTOJIOITHI
(c coBmagamoIMMu UMEHAMH ¥ TUIIAMH), YTO ¥ POOUTEJIbCKas Tabmuia. TakxKe OoHa HOJI2KHA BKJIIOYATh
aHAJIOTUYHEIE OTPAaHUYEHUSA-TPOBEPKH (C TEMHU Ke UMeHaMHt U BEIPaKeHUsIMU). Y OAIUTh OTHOIIIEHHEe Ha-
CIIeIOBAHMsI MOXKHO C TIOMOIIBIO YKa3aHuI NO INHERIT ollepaTopa ALTER TABLE. [JMHaMu4ecKoe mobas-
JIeHUe U yoaJieHue OTHOIIIeHUH HaclIeqOBaHUs MOXKeT OLITh II0JIe3HO IPU peaTn3allii CeKIIMOHUPOBAHUA
tabnuil (cMm. Pasmen 5.11).

Ins co3manus TaGIULEl, KOTOPasi 3aTEM MOXKET CTaTh HAaCIEOHUKOM APYTO#, yOOOHO BOCIIOJIb30BATHCS
pemIoXeHneM LIKE omepaTopa CREATE TABLE. Takasi KOMaHOa CO30acT HOBYIO TaOIHITy C TEMHU XKe
cTONOIlaMM, YTO UMEIOTCS B UCXOOHOU. Ecu B MCXOOHOM TaOMMLEI OTpEeOesIeHkl OTPaHUuYEeHUsT CHECK,
OJIST CO3MaHUS TTOJTHOCTBI0 COBMECTUMOM TaGIUIIBI UX TOXKE HYXKHO CKOMMUPOBATh, M 9TO MOXKHO CHENATh,
mo6aBUB K IIPEAIOKEHHUI0 LIKE apaMeTp INCLUDING CONSTRAINTS.

PopuTenbcKyio Tabully HEIb3s YOAIUTh, II0OKa CYIIeCTBYIOT YHAC/IeIOBaHHEIE OT Heé. [Ipu 9TOM B lo4uep-
HUX TaOIUIlax HelIb3s YOANATh WX MOOU(MUIIMPOBATDL CTONOIIE UJTH OTPAaHUYEHUSI-IIPOBEPKHU, YHACIIEIO-
BaHHEIE OT POOUTENbCKUX Tabmuil. ECiu BBl XOTUTE yOAIUTh TaGJIHIy BMECTE CO BCEMH €€ MOTOMKaMH,
9TO JIETKO CHejlaTh, HOOABUB B KOMAHAY yAaJIeHUsI POOUTEIIbCKOM TabGJIMITEI ITapaMeTp CASCADE (cM. Pas-
men 5.14).

HpI/I U3MEHEHUAX onpeneneHHﬁ n OFpaHI/I‘IeHHfI CTOJIGI_IOB KOMaHOa ALTER TABLE PacCIIPOCTPaHsAET 3TH
WU3MEHEHHUd BHU3 B N€PAPXUU HaCJIeJOBaHUA. OpHako YOaJIuTb CTOJ'[6I_II:I, YHacClIegOBaHHBEIE NOYEPHUMU
TaGJ’II/IHaMI/I, MOZKHO TOJIBKO C IIOMOIIIBIO ITapaMeTpa CASCADE. HpI/I CO3JaHWM OTHOIIEHUU HacJiegoBa-
HUA KOMaHIOa ALTER TABLE clegyeT TeM 2Ke IIpaBujlaM O6"beJJ;I/IHeHI/IH JIY6HI/Ipy10H.[I/IXCH CTOJ'I6I_IOB, 4qTo
U CREATE TABLE.

B 3anpocax ¢ HacnegyeMbIMH TabiullaMu ITPOBEPKa MPaB JOCTYIIA BHITIOTHSIETCS TOJIBKO B POAUTENBCKOM
tabnuie. Tak, HanpuMep, Halu4ue pa3pelneHus UPDATE OJisd TaOMuILl cities Iogpa3yMeBaeT IIpPaBo Ha
U3MEeHEeHHe CTPOK TaKXkKe B TabnuIle capitals, KOTfla K HUM HPOUCXOOUT oOpallleHHe Yepe3 TaOIuIry
cities. DTO cOXpaHsaeT BUOUMOCTE TOTO, YTO 9TH JaHHBIE (TaK¥Ke) HaXOOsSTCS B POOUTEILCKOM TabIuIle.
Ho u3aMeHUTH TabIUIy capitals HAIpsaMyio 6e3 HOIIOTHUTENBHOTO pa3pelneHus Helib3s. [TomoOHbIM 00-
pa3oM, IOJIUTHKY 3aIUTH Ha YPOBHE CTPOK (cM. Pasmern 5.8) miss pogUuTENbCKOM TaOIUITH ITPUMEHSIOTCS
K CTPOKaM, IT0JIy4aeMhEIM M3 JOYepHUX TaOJIHIT IPU BEIIIOJIHEHUH 3allpoca C HaciegoBaHueM. [1oTuTUKYT
Ke moYyepHUx Tabjui], eClIu OHH OIIPeeNeHbl, JeMCTBYIOT TOJIPKO KOTMa TaKue TabIUIIk SSBHO 3afIeCTBY-
I0TCSI B 3aIIPOCE; B 9TOM CJIy4ae BCe IMOJIMTUKY, CBSI3aHHBIE C POAUTEILCKUMU TaOmullaMu, UTHOPUPYIOTCS.

CTOpOHHI/Ie TaﬁJ’[HHBI (cM. Pazgen 5.12) MOT'YT TaK2Ke BXOOUTH B MEPAPXUIO HAaCJIeJOBAaHUA KaK DOOUTEIIb-
CKHue UJIu Jo4YepHue Ta6J'II/II_IBI, TaK e, Kak U o0pruHbie. Eciu B Hepapxmrio HaCllieogoBaHuA BXOOUT CTOPOH-
HAA Ta6n1/1ua, BCe oIlepanuu, He IIogoep2KuBaeMhbIe e, He GYI[YT IIogOoepXKnBaTbCA I/IepapXI/IefI B II€JIOM.

5.10.1. OrpaHu4YeHun

3ameThTe, 4TO He Bce SQL-KoMaHOH MOTYT paboTaTh C MEPaApPXUSIMHU HacliemoBaHUsI. KoMaHOHI, BHITION-
HSMOIKMEe BBRIOOPKY HaHHBIX, M3MEHEHME JaHHBIX U MOOU(UKAIIUIO CXeMBI (HalipuMep SELECT, UPDATE,
DELETE, OONBIIMHCTBO BAPUAHTOB ALTER TABLE, HO He INSERT M ALTER TABLE ... RENAME), OOBIYHO
0 yMOonm4aHuio 06pabaTrIBalOT HaHHBIE JOUYEPHUX TAOIHUIl U MOTYT UCKIIIOYATh UX, €CJIU MOAePKUBAIOT
yKa3aHue ONLY. KoMaHAOhI [j1st 00CIy2KUBaHUS ¥ HACTPOUKY 0a3bl JaHHBIX (HarpuMep REINDEX ¥ VACUUM)
00BIYHO PabOTaIOT TOJIBKO C OTHEIbHEIMU (QU3NYECKUMHU TaOIUIlaMHi U He TTOANePKUBal0T PEKYPCUBHYIO
00paboTKy OTHOILIEeHUN HacnegoBaHus. COOTBETCTBYIOIee ITOBEeIeHNe Kaxk oM KOMaHIOEl OIHMCAHO B €€
crapasBke (Komaamer SQL).

Bo3MOXKHOCTH HaciemdoBaHUSA Cepbé3HO OrpaHHM4YeHbl TeM, YTO MHOEKCEI (BKJ'IIO‘-Iaﬂ OrpaHHNY€eHUusa YHHU-
KaJ'IbHOCTI/I) 1 Or'paHHUYEHHNS BHEIITHUX KJIIOUEM OTHOCSITCS TOJIBKO K OTHOEeJIbHBIM Ta6J'II/IL[aM, HO He K UX IIO-
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TOMKaM. DTO KacaeTcsi 00eMX CTOPOH OTPAaHUYEHUM BHEIIHUX KII049el. TakuM 06pa3oM, IPUMEHUTEIEHO
K HAIeMy IIpUMepy:

e Ecau MBI OOBSIBUM cities.name C OrpaHHYEeHMEM UNIQUE MM PRIMARY KEY, 9TO He IIOMeIaeT moba-
BUTH B TAOMHUITY capitals CTPOKM C HA3BaHUSIMU TOPOMOB, YKE CYIIECTBYIOIIMMHU B TaOIUIlE cities.
U stu gy6Gnupyommrecs CTPOKH 10 YMOTYaHUI0 OyAoyT BEIBOOUTHLCS B pe3yIbTaTe 3allPOCOB K cities.
Ha pemne Tabnuila capitals IO YMOJTYaHUIO BOOOIIe He OyHeT comepKaTh OrpaHUYeHNEe YHUKAJIBHO-
CTH, TaK YTO B HEY MOTYT OKa3aThCsI HECKOJILKO CTPOK C OOHUM Ha3BaHMEM. XOTSI BH MOXKeTe moba-
BUTh B capitals COOTBETCTBYIOIIEe OTpaHUYEHHE, HO 9TO He IMPEeOOTBPAaTUT OyO0IMpOBaHuE IIPU 005-
eIUHEeHUMN C cities.

* TlogoOHBIM 0O6Pa30M, €CJTM MBI YKazKeM, 4YTO cities.name CCHIJIaeTCs (REFERENCES) Ha KaKyl-TO APY-
T'yio TabmuIly, 3TO OTpaHuYeHre He OyIeT aBTOMaTUYEeCKHU PAaCIpPOCTPaHeHo Ha capitals. B aToM
cllydae pelleHreM MOXKET CTaTh ABHOe moOaBIeHWEe TAaKOT0 K€ OrPAaHMYEHUST REFERENCES B TaOmIuIy
capitals.

* Ecnu BH cOesiaeTe, 4TOOBI CTONIOEI] npyroﬁ TaOIUIILI CCHIIATICS Ha cities (name), B 9TOM CTOJOIIE
MOZKHO 6y,]1'eT YKa3bIBaTh TOJIBKO Ha3BaHUA I'OPOOOB, HO HE CTOJIMII. B stom CJIy4dae XOopoiiero peilie-
HUA HET.

HeKOTOpaH (l)y'HKLII/IOHaJ'IBHOCTB, He pea/iln30BaHHasA OJId I/IepapXI/II;I HacCliegoBaHUud, peaJIn30BaHa OJId Oe-
KJIaPaTUBHOI'O CEKIIMOHNUPDOBAHUA. HOSTOMY 00s13aTeJIbHO B3BEChTE BCE 3a U IIPOTUB, IIpexXne 4eM IIpu-
MEHATH B CBOUX IIPUJIOZKEHHNAX CEKINOHMPOBaAHUE C UCIIOJIb30BaHHWEM yCTapPEeBIIEro HaCjiegoOBaHUA.

5.11. CeKumoHMpoBaHue Tabnuy,

PostgreSQL mommepskuBaeT IIPOCTOE CEKIMOHMPOBaHUe Tabiull. B 3TOM pa3mesie omucCkHIBaeTCs, KaK U
moyemy OBIBAET MOJIE3HO IIPUMEHSATH CEKIIMOHMPOBAHUE IIPU IPOEKTUPOBaHUY 0a3 JaHHBIX.

5.11.1. O630p

CeKIIMOHUPOBaHNEM Ha3bIBA€TCS pa3bueHune HaHHHX, JIOTUYECKU SBJISIONIUXCS OTHOM OObIION TabmIu-
e, Ha 6ojiee Menkue pusndeckue 4actu (Cekiuu). CeKIIMOHNPOBaHNE MOXKET IIPUHECTH CJIEOYIOIIYIO
TIOJIBb3Y:

* B ompemenéHHBIX CUTYyaIlUSIX OHO KapAWHAIbHO YBeIUYHBAET OBICTPOOEHCTBHE, 0COOEHHO KOoTma
BOJIBIIIOM MPOLIEHT YaCTO 3allPallliBaeMbIX CTPOK TAOIHUITBI OTHOCUTCS K OOHOM HJIH JIUIIh HECKOJIb-
KUM cekIiusM. CeKIIMOHUPOBaHUE II0 CYTH 3aMeHseT BepXHHue YPOBHU [IepeBbeB HHOEKCOB, UTO yBe-
JTUYMBaET BEPOSTHOCTh HaX0XKIeHUs Hanbomee BOCTPeOOBAaHHEIX YacTeH MHOEKCOB B IIAMSITH.

e Korma B BHIOOPKE WJIM M3MEHEHHWHN HAHHBIX 3afleliCTBOBaHa 0OJIbIIas YaCTh OOHOM CEKI[UH, IIPOHU3BO-
OUTEeTbHOCTH MOXKET BO3PaCTH, eCiiu OyIeT BHITONMHATLCS MTOCIeq0BaTeIbHOe CKAaHUPOBaHUe 3TOMH
CEeKIINH, a He TOUCK II0 UHIEeKCY, COMPOBOXKIaeMbIH ITPOU3BOJILHEIM YTEHUEM HaHHEIX, pa30pocaH-
HBEIX II0 BCeH Tabmuiie.

e MaccoByo 3arpy3Ky U yOaJieHre JaHHBIX MOXKHO OCYIIIEeCTBIIATE, M0OaBJIsAsd U yOaJsAsd CEeKIINU, ec-
JIX TaKOM BapHaHT UCIOJIh30BAHUS OB TPEOYCMOTPEH IIPU TPOEKTUPOBAHUY CEKITUM. YoameHue oT-
OeJIbHOM CeKIIMU KOMaHaol DROP TABLE U OeNCTBHE ALTER TABLE DETACH PARTITION BBLIIOJIHSIIOT-
cs1 ropa3mo OnIcTpee, YeM aHaJIOTUYHAasi MacCoBas omepalius. DTH KOMaHOH MOJTHOCTHIO UCKII0YAIOT
HaKJIagHbIE pacXofbl, CBsI3aHHbIE C BHITIOJTHEHMEM VACUUM IIOCJIe MaCCOBOM oIlepalui DELETE.

* Pepgko HCIIOJIb3yeMEbI€ JaHHBIE€ MO2KHO II€PEeHEeCTH Ha OoJiee memiéBrie U MeOJIeHHbIe HOCUTEIIH.

Bcé 3T0 0OBIYHO IOIe3HO TONBKO IS OYeHb OOnbInux Tabmui. Kakue MMEHHO TaGIHITEI BEIMTPAIOT OT
CEeKITMOHUPOBAHUS, 3aBUCUT OT KOHKPETHOTO IIPUIIOKEHUS, XOTS, KaK IPABUIIO, 9TO ClIefyeT IPUMEHSITh
i TabIuil, pa3Mep KOTOPHIX HpeBhiaeT 00beéM O3Y cepsepa.

PostgreSQL mpepniaraeT IOAAepKKY CIEOYIOUINX BUAOB CEKIIMOHUPOBAHUS:

CeKI_II/IOHI/IpOBaHI/Ie II10 Jualla30HaM

Tabnulla CeKIIMOHUPYETCS M0 «OHalla3oHaM», OIpeneleéHHBIM 10 KJII0UeBOMY CTOJIOIy uiu Habopy
CcTOJIOIIOB, U He IepeceKawIIuMCcs Apyr ¢ apyroM. Hampumep, MOXKHO CEKIIMOHHMPOBATDL MaHHBIE IO
Iuamna3oHaM OaT WJIH 10 OHala30HaM HIeHTH(HUKATOPOB ONMpeneIeéHHEIX O0M3HeC-00beKTOB. ' paHHIIb
KaXXIOoro guala3oHa CYUTAIOTCSA BKIIOUAIOIINMI HUXKHee 3HaYeHre U UCKITI0YalouMu BepxHee. Ha-
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IpUMep, eCIU OJIs IePBOM CEeKIMHU 3ajlaH Aualla30H 3HaYeHMuM OoT 1 mo 10, a OIS BTOPOM — OT 10 A0
20, 3HaYeHue 10 OTHOCUTCS KO BTOPOU CEKIHH, a He K IIePBOU.

CGKHI/IOHI/IpOBaHI/Ie II0 CITUCKY

Tabnuila CEKIIMOHUPYETCS C TIOMOIIBIO CITMCKa, SBHO YKa3bIBaIOIIETO0, KaKKWe 3HaYeHUs KT04a JOJIXK-
HBI OTHOCHUTBLCS K KaXXIOOH CEeKIINH.

CGKHI/IOHI/IpOBaHI/Ie II0 Xelry

Tabnuila CEKITMOHUPYETCS I10 ONPEeNeIEHHBIM MOYJIIM U OCTaTKaM, KOTOPhIE YKa3kIBAIOTCS M1 KaK-
Iou ceKIuU. Kaxkmasi CEKIMS COOEPKUT CTPOKH, OJIsI KOTOPHIX Xelll-3HaueHUe KITI04Ya CEKIIMOHUPOBa-
HUS, OeJIEHHOe Ha MOMYJ/b, PaBHSETCSA 3aJlaHHOMY OCTaTKYy.

Ecnu BallleMy ITPHUJIOZKEHUIO TpeGy'IOTCH aopyrue (I)OpMBI CEeKIIMOHNPOBAHUSA, MOXKHO TaKZXKe HpI/I6eTHYTb
K aJIbTEPHATUBHBIM pPe€ain3allusiM, C UCIIOJIb3OBAHUMEM HaACJIeOOBAaHHUA U HpeJZ[CTaBJ'IeHI/II;I C UNION ALL.
Takue mogxonnl JalT TI/I6KOCTB, HO Heé JAIOT TAKOI'O BEIMI'PEIIIA B IIPOU3BOOUTENIEHOCTH, KaK BCTPOEHHOE
OeKIIapaTUBHOE€ CEKIIMOHNPOBaAHHE.

5.11.2. leknapaTuBHOe CEKLMOHUpPOBaHue

PostgreSQL IIO3BOJIAET OeKJIaPUpPOBATh, YTO HEKOTOPAsA Tabnuia pa3neiideTcd Ha CEeKIINHU. PaspmenénHas
Ha ceKIuu Tabnuila Ha3bIBaeTCs CQKLLUOHUPOBGHHOI:I ma6/1uueﬂ. JIeKnapauHﬂ CEKIIMOHHUPOBAHUA COCTO-
HUT U3 OIMKMCAaHHOTI'O BHIIIIE OIIPpeneIeHusa Memoda CeKuyuoHuUposaHus 1 CIIMCKa CTOJIOIIOB UIH BI:Ipa)KeHHﬁ,
o6pa3y10umx K/1l04 CeKUUOHUpPOBAHUA.

Cama CeKITMOHMpOBaHHAas TabIuIla SIBIISIETCS «BUPTyaJIbHOM» M KaK TaKOBas He XPAHUTCS. XPaHUIUIIE
HUCIIOJIB3YETCS €€ CeKUUsMU, KOTOPBIE SBIISIIOTCS OOBIYHBLIMHU TaOJIMIIAMM, CBI3aHHBIMH C CEKIIMOHUPO-
BaHHOM. B Kaxmoi CeKIUHM XpPaHUTCS ITOJAMHOXKECTBO HJaHHBIX TAOIIHIILI, OIpedesiieMoe e€ 2paHuuamu
cekuuu. Bce cTpoku, BCTaBlIsieMble B CEKITMOHUPOBAHHYIO TaOIUITy, IePEHAIIPaBIsIOTCS B COOTBETCTBY-
IOIIIe CEeKIMKU B 3aBUCUMOCTH OT 3HAYEHUU CTOJIOIIOB K/II0Ya CEKIIMOHUPOBaHUus. ECIIH mIpu N3MEeHEeHUHN
3HAYEHUH KJTI0Ya CeKIIMOHUPOBAHUS B CTPOKE OHA IIEPECTaéT YIOBJIETBOPSTH OTPAaHUYEHUSIM UCXOTHOM
CEeKIIWH, 9Ta CTPOKa IepeMeIaeTCcs B OPYTyI0 CEKIIHIO.

CamMu CEeKIMM MOTYT IIPEACTaBIATh COO0M CEKIIMOHMPOBAHHLIE TAOIUIIBI, TAKUM 00Pa30M pPeain3yeTcs
8/10JiC@HHOe CeKUUOHUpPOoBaHue. XOTs BCe CEKIINU ONXKHBI UMETh T€ XKe CTOJIOITbI, YTO ¥ CEKITMOHUPOBAH-
Has poOuTesbCKas Tabiuila, B KaXKO0M CEKIMHW HEe3aBUCHMO OT OPYTHUX MOT'YT OBITh OIpenesieHbl CBOU
WHOEKCH, OTPAaHNYEHUS U 3HAYEHUS II0 yMOT4YaHuio. [lompoOHee 0 CO3maHUU CEKIIMOHUPOBAHHBIX Tab-
JIUIT ¥ CEeKIIU# pacckal3kiBaeTcs B onucanuu CREATE TABLE.

ITpeo6GpazoBaTh OOBIYHYIO TAOIUIY B CEKIIMOHMPOBAHHYIO U HA000POT HeJb3si. OOMHAKO B CEKIIMOHUPO-
BaHHYIO TaﬁJ'II/II_[y MOZKHO ,'E[OG&BI/ITB B Ka4eCTBE€ CEKIHUHU CylIIeCTBYIOIIYIO OﬁbI‘IHYIO HUJIN CEKIITMOHMPOBAH-
HyI0 TaOnuIly, a TakKXe MOXKHO yHaJIUTh CEKIHI0 U3 CEKIMOHWUPOBAHHOM TalJIMILI U TPEBPATUTh €€ B
OTHEJIbHYI0 TaOIuITy; 9TO MOKET YCKOPUTH MHOTHE ITIPOIeCcChl o0cay)kuBauus. OOpaTUTECh K OTTUCAHUIO
ALTER TABLE, uTOOH y3HaTh OOJIbIIIE O TIOOKOMaHaaX ATTACH PARTITION M DETACH PARTITION.

CeKlUM TakK¥XKe MOTYT OBITb CTOPOHHUMM TabIUIlaMu, HO YUTUTE, YTO UMEHHO MO0JIb30BaTE/Ib OTBETCTBE-
HEH 3a COOTBETCTBUE COIEPZKMMOTO CTOPOHHEMN TaOIUIILI ITPaBUJIy CEKIIMOHUPOBAHUS, 9TO HE KOHTPO-
JIMPYyeTCS aBTOMaTU4YeCKU. TakXkKe CYIIeCTBYIOT U HEKOTOPEIe APYTUe OrpaHuYeHusd. 3a ToOAPOOHOCTIMU
ob6paTtuTtech K onucanuio CREATE FOREIGN TABLE.

5.11.2.1. NMNpumep

ITpenmonoxkuM, 4TO MBI CO3maéM 0a3y HaHHBIX [JIs1 OONBIION KOMIIQHUY, TOPTYIOIIEH MOpPOoXKeHbIM. KoM-
MMaHUs YYUTHIBAET MaKCUMAJILHYIO TEMIIEPATyPy U MIPOJaxKu MOPOXKEHOTI'0 KaXK[blM AeHb B pa3pese pe-
TuoHOB. [To CyTH HaM HyzKHa cJieayolas Tabiumna:

CREATE TABLE measurement (

city_id int not null,
logdate date not null,
peaktemp int,
unitsales int
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Mrl 3HAaeM, YTO OOJIBIIMHCTBO 3aIpPOCOB OyOyT paboTaTh TOJIBKO C JAHHBIMU 3a IIOCJIENHIOI HEMEJIo,
MEeCSII] MM KBapTaJl, TaK KakK B OCHOBHOM 3Ta TabGuila HyKHa Oy GOPMUPOBAHUS TEKYIIUX OTYETOB IS
pykKoBoAcTBa. YTOOGH COKPATUTh OOBEM XPAHSIIUXCS CTAPBIX MAaHHBIX, MBI PEIIUIN OCTABJISTH HaHHBIE
TOJIbKO 3a 3 moceqHux rofma. HeHyKHbIe MaHHBIE MBI OyIeM yaasisiTh B Hadajle KaXkXa0ro Mecsitia. B aToi
CUTyallid MBI MOXKEM KCIT0JIb30BaTh CEKIIMOHUPOBaHUE [IJIsI YOOBIIETBOPEHUS BCEX HAIIUX TpeOOoBaHUM
K Tabnuie mokasaTeen.

YT00OBI MCIIOIH30BATH OEeKJIapaTUBHOE CEKIIMOHNPOBAHKUE B 3TOM CJIy4dae, BBHIIIOJTHUTE CJIedyIoliee:

1. Co3spaiiTe TabnIuly measurement KaK CEKIIMOHUPOBaHHYIO TabIUIy C IpenioXkKeHueM PARTITION BY,

yKa3aB METOI CEeKIIMOHUPOBaHUS (B HaIlleM ClIy4yae RANGE) U CIIMCOK CTOJIOIIOB, KOTOpPhIe OyoyT obpa-
30BBLIBATh KJTI0Y CEKITMOHUPOBAHUS.

CREATE TABLE measurement (

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

) PARTITION BY RANGE (logdate);

. CospaiTe cekiuu. B onpenenenny KaxXaou CEKIINU JOXKHEI 3aJaBaThCs I'PaHUITB], COOTBETCTBYIOIINE
METOAY U KJII0YY CEKIIMOHMPOBAHUS POOUTENIbCKOM TaOMUIIEl. 3aMeThTe, YTO YKa3aHUe T'PaHUIl, IPU
KOTOPOM MHOXKECTBO 3HaYEeHMNM HOBOM CEKIIMM IIepeceKaeTcss CO MHOXKECTBOM 3HAYEHUM B OTHOU MU
HECKOJIbKUX CYIIIECTBYIOIINX CEKIUAX, OyaeT omnb0oYHbIM.

Cexklnu, co3maBaeMble TAaKUM 00pPa3oM, BO BCEX OTHOINEHUSX SBISIOTCS OOBLIYHBIMH TaOIHUIlaMU
PostgreSQL (umu, BO3MOXKHO, CTOPOHHUMHU TabnuiaMu). B 4acTHOCTH, OJid KaXOOM CEKLIMU MOIKHO
He3aBUCHUMO 33aTh TaOIHYHOE IPOCTPAHCTBO U TapaMeTPhl XPaHEHMUS.

B HameMm npuMepe Kaxkas CEKIUs JOJIXKHAa COepxKaTh JaHHBIe 3a OOWH MeCsIl, YTOObI JaHHEIE MOXK-
HO OBIJIO yHansaTh II0 MecsllaM corjlacHo TpeboBaHUusM. TakuM 06pa3oM, Hy>KHBEIe KOMaHOEl OyIyT BBI-
INsfeTh Tak:

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

CREATE TABLE measurement_y2006m03 PARTITION OF measurement
FOR VALUES FROM ('2006-03-01') TO ('2006-04-01");

CREATE TABLE measurement_y2007mll PARTITION OF measurement
FOR VALUES FROM ('2007-11-01') TO ('2007-12-01");

CREATE TABLE measurement_y2007ml2 PARTITION OF measurement
FOR VALUES FROM ('2007-12-01') TO ('2008-01-01")
TABLESPACE fasttablespace;

CREATE TABLE measurement_y2008m01 PARTITION OF measurement
FOR VALUES FROM ('2008-01-01') TO ('2008-02-01")
WITH (parallel_workers = 4)
TABLESPACE fasttablespace;

(Kak T'OBOPHUJIOCE PaHee, T'PaHULIBI COCEOHUX CEeKITUM MOT'YT OIIpenenaTbCd OOUMHAKOBEIMU 3HAYEHUA-
MU, TaK KaK BEPXHHE I'DAHUILBI HE BKIIIOYAKOTCA B Oyaras3o0H.)

Ecnu BB XOTUTE Pearin30oBaTh BIIOZKEHHOE CEKIIMOHHWPOBaHMNE, NOIIOJIHUTEJIbBHO YKaXKHUTE IIPpenajioxKe-
HHe PARTITION BY B KOMaHOaX, CO3JAKINUX OTAEJIbHbIE CEKIIUH, HallpuMep:

CREATE TABLE measurement_y2006m02 PARTITION OF measurement
FOR VALUES FROM ('2006-02-01') TO ('2006-03-01")
PARTITION BY RANGE (peaktemp);
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Korma GyHYT CO3OAaHBI CEKIINU measurement_y2006m02, DJAHHEIE, mobOaBiIsieMEBIe B measurement U II0-
nagaplnye B measurement_y2006m02 (MJIX DaHHBIE, KOTOPBIE MOTYT mo0aBISITHCS HEIOCPENCTBEHHO
B measurement_y2006m02 IIPU YCJIIOBUU COOIIONEHUS OTPaHUYEHUS NaHHOU CeKIur) OyoyT 3aTeM Iie-
PeHaIlpaBJIEHEI B OOHY M3 BJIO2KEHHBIX CeKI_II/If/i B 3aBHUCHUMOCTH OT 3HAYEHUsA CTOJ'I6I.[8. peaktemp. Vka-
3aHHBIN KJTI0Y CEeKIIMOHNPOBaHUA MOZKET IIepeCeKaThCda C KJIIIDUYOM CEKITMOHHUPOBAHHUSA POOUTEIIA, XOTA
OIIpenesisaTh 'PaHUuIIbL BIIO2KEHHOM CeKIMH1 HYy>KHO OCMOTPHUTEJIBHO, 4YTOOBI MHOXXECTBO OAHHBIX, KOTO-
poe OHa IIPpUHKMMAaeT, BXOOWJIO BO MHO2K€EeCTBO, OOIIyCKaeMoe coOCTBEHHBIMU I'PaHUIlaMH CEKIIUU; CHU-
CTeMa He IIbITaeTCsa KOHTPOJIMPOBATh 3TO CaMa.

[Tpu goGaBIeHUM B POOUTENbCKYIO TAOMUITy MaHHBEIX, KOTOPhLIE HE COOTBETCTBYIOT HU OIHOM U3 CyIIle-
CTBYIOIIUX CEKIIUH, ITPOU30UAET OIIubKa; MOOXOOSINYI0 CeKIIHI0 HY?KHO CO3aBaTh BPYYHYIO.

CozpmaBaTh B TabnuIilax OrpaHUYeH’sI C YCIOBUSIMHU, 3aal0NIMMI I'PAHUITEI CEKIINM, BpYUYHYIO HE Tpe-
oyetcs. Takue orpaHudyeHus OyoyT CO3aHbl aBTOMAaTUYECKH.

3. Co3pariTe B CEKIIMOHUPYeMOM Talbiuile MHOEKC II0 KJII0YeBOMY CTOJOIY (uim cTonOllaM), a TakxKe
n00ble Opyrue MHOEKCH, KOTOPEIe MOTYT IToHamoOuThes. (MHOeKC Mo K04y, CTPOro rOBOPsI, Co3aa-
BaTh He 00s13aTEeIbHO, HO B OONIBLIIMHCTBE CIy4daeB OH OymeT moje3eH.) I[Ipu 3ToM aBTOMaTU4YeCKHU Oy-
IeT CO37IaH COOTBETCTBYIOIIUM MHIOEKC B KaXXIOM CEKIIUU M BCE CEKIIMM, KOTOPHIE BHI OyImeTe co3fma-
BaTh UJIU IPUCOEONHSATh IO30HEee, ToXKe OyOyT comepKaTh TaKOM NHAEKC. MHIEKCH UM OrPaHUYEHUS
VHUKAIbHOCTH, CO3[aHHbIE B CEKITMOHUPOBAHHOM Tabmulle, SIBASIOTCS «BUPTYalbHBIMU», KaK U caMa
CEeKIIMOHUpPOBaHHas Tabnuila: GakKTUYeCKU JaHHBIE HaXOOsITCS B MOUYEePHUX MHIOEKCAaX OTHOEJIbHEIX Tab-
JINII-CEeKITUH.

CREATE INDEX ON measurement (logdate);
4. Y6éenutech B TOM, 4YTO ItapaMeTp KoHurypauumm enable partition pruning He BBHIKJIIOUEH B
postgresql.conf. MHa4e 3ampock He OyOyT ONTUMU3UPOBATHCS MOIKHBIM 00pa3oM.

B pmanHOM mpuMepe HaM NMOTPebyeTCs CO3maBaTh CEKLMIO KaXObI Mecsl, TakK 4To ObI0 6B Pa3yMHO
HamucaTh CKPUIIT, KOTOPHIM OB (hopMupoBas Tpebyemsbrit kog DDL aBTOMaTHU4Y€eCKH.

5.11.2.2. O6cny>XxuBaHuMe CeKuun

OOrryHO HAaOOP CeKInii, 00pa30BaHHEIM M3HAYAILHO IIPHW CO3TaHUK TAOIIHI], He IIpeaIoaaraeTcs coxpa-
HSATh HeM3MeHHBIM. Yalre Hao00poT, MIaHUPYeTCs YaaIATh CeKITUUA CO CTaPEIMU HAaHHLIMU U IIepUOIuYe-
CKH MOOGaBISITh CEKIMHU C HOBEIMHU. OOHO M3 Hanubolee BaXKHBLIX IPEUMYIIeCTB CeKIIMOHUPOBAHUSA COCTO-
UT UMEHHO B TOM, YTO OHO IT03BOJIET MPAaKTUUECKX MOMEHTAJIbHO BHITIONMHATL TPYIOEMKUE OIlepallui,
U3MEHsIST CTPYKTYPY CeKIui, a He puU3ndecKu mepemelras 0onbiire 005EMEI MaHHbIX.

Campblii JIETKUY CIoco® yaaauTh CTaphle JaHHBIE — IIPOCTO YOAJIUTD CEKIINI0, CTABIITYI0 HEHYKHOM!:
DROP TABLE measurement_y2006m02;

Tak MOZKHO yOaJIuTh MUJUIMOHEI 3aIIMCel Topa3mo ObICTPee, YeM YOASATh UX 110 OMHOM. 3aMeTbTe, OJHAKO,
YTO IPUBEHEHHAs BhHIIIE KOMaHOa TPeOyeT yCTaHOBJIEHUS OJIOKUPOBKHU ACCESS EXCLUSIVE.

Emé ommH yacTo 60/1ee IpeAnoYTUTE IbHBIM BapUaHT — yopaTh CEKIIUIO M3 TJIaBHOM TaOIUIIEl, HO coXpa-
HUTb BO3MOZKHOCTE 0OpaIaThCsa K Hel KaK K CaMOCTOSITeJIbHOM TabuIie:

ALTER TABLE measurement DETACH PARTITION measurement_y2006m02;
ALTER TABLE measurement DETACH PARTITION measurement_y2006m02 CONCURRENTLY;

ITpu aTOM MOXKHO OymeT mpomonKaTh paboTaTh C JaHHEIMU, TOKa Tabiulla He OyneT ynaneHa. Hampumep,
B 9TOM COCTOSITHUY OYEeHBb KCTATH OyHOEeT COeaTh Pe3ePBHYIO KOMHWI0 JAaHHBIX, UCIOb3ys COPY, pg dump
WY TTOomoOHEIe CpenCcTBa. BO3MOXKHO, 9TH MaHHEIE TaKXKe MOXKHO OyIeT arperupoBarh, IePeBeCcTH B KOM-
MMAKTHEIH (JOPMAT, BEIIIOIHUTEL OPYTYI0 00paboTKy MK HOCTPOUTEL OTUETHL. IlepBas ¢popMa KOMaHOH Tpe-
OyeT OIIOKMPOBKM ACCESS EXCLUSIVE POOUTENBbCKOUW TaOmuIilbkl. Brnaromaps ykasaHWI0O CONCURRENTLY,
KakK BO BTOpOM dopMe, OJIs OIlepalnuy OTcoeguHeHus OymeT TPebGOoBaThCSA TOJBKO OIOKMPOBKA SHARE
UPDATE EXCLUSIVE POOUTEIbCKOM TaGIUITLI, HO IIPU 9TOM AEeMCTBYIOT OTPAaHUYEHUsI, ONUCAaHHBIE B ALTER
TABLE ... DETACH PARTITION.

AHanOTrU4YHBIM 06pa30M MO2KHO HOG&BHHTL HOBYIO CEKIIUIO C HaHHBIMU. M&I MOKEM co30aTh IIYCTYIO CEK-
IIMIO B I'JTaBHOM Taﬁnnue TaK 2K€, KaK MBI CO3OaBaJIi CEKIITMH B NCXOOHOM COCTOAHHUMU OO 3TOIO:
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CREATE TABLE measurement_y2008m02 PARTITION OF measurement
FOR VALUES FROM ('2008-02-01') TO ('2008-03-01")
TABLESPACE fasttablespace;

A mHOrma ynoOHee co3maTh HOBYIO TAOIUITy BHE CTPYKTYPHI CEKIIMI U IPUCOEOUHUTh €€ B BUIE CEKITUU
nmo3xe. [Ipyu TakoM IMOAXo[e HOBHIE HaHHBIE MOXKHO OyHOeT 3arpy3uTh, IIPOBEPUTH U Npeobpa3oBaTh A0
TOTO, KaK OHHU IIOBSITCS B CEKIITMOHUPOBAHHOM Tabnuie. KpoMme Toro, omepaiius ATTACH PARTITION Tpe-
OyeT OjIsi CEKIIMOHWUPOBAHHOM TaOIUIIEI TOJTBKO OJIOKMPOBKKM SHARE UPDATE EXCLUSIVE, B OTJIMYHE OT
omepanuu CREATE TABLE ... PARTITION OF, TpeOymoiImei GIOKUPOBKYU ACCESS EXCLUSIVE, IIO9TOMY
eé ynoOHee MCIIOIb30BaTh [JIS BHIIOTHEHUS MTapajIelbHEIX Omepaluil ¢ CeKIMOHUPOBAHHOM TaOIUIeH.
Ob6oiiTrCh 663 KPOIOTIMBOIO BOCIIPOU3BEIEHUS OIIPeOeIeHUS POAUTEIECKON TaOIUITEI MOXKHO, BOCIOIIE-
30BaBIINCH QYHKIIMOHAIPHOCTLIO CREATE TABLE ... LIKE:

CREATE TABLE measurement_y2008m02
(LIKE measurement INCLUDING DEFAULTS INCLUDING CONSTRAINTS)
TABLESPACE fasttablespace;

ALTER TABLE measurement_y2008m02 ADD CONSTRAINT y2008m02
CHECK ( logdate >= DATE '2008-02-01' AND logdate < DATE '2008-03-01' );

\copy measurement_y2008m02 from 'measurement_y2008m02"'
—— possibly some other data preparation work

ALTER TABLE measurement ATTACH PARTITION measurement_y2008m02
FOR VALUES FROM ('2008-02-01') TO ('2008-03-01" );

IIpexkme yeM BBITIONHSATH KOMaHAy ATTACH PARTITION, PEKOMEHOYeTCsS CO3HaTh OrpaHUYEHHE CHECK B
MIPUCOENMHSIEMOM TabJIuIle, COOTBETCTBYIOIIEE OKHUIAEMOMY OTPaHUYEHUIO CEKITUY, KaK ITOKa3aHO BHIIIE.
Bnarogapst aToMy cucTemMa CMOXKeT 000UTHChH 663 CKAaHUPOBaHUsI, HE0OXOIMMOTI0 IJIs IIPOBEPKHU HESIBHO-
TO OTpaHUYEHUS CeKIHH. Be3 9Toro orpaHn4YeHuss CHECK HYXKHO OyIeT IPOCKAaHUPOBATh U YOEOUTHCS B
BBITIOJTHEHUH OTPAaHUYEHUS CEeKIIMH, YOepKuBas OJTOKMPOBKY ACCESS EXCLUSIVE B 9TOM ceknuu. [Tocie
BBITIOJTHEHUS KOMAHIBI ATTACH PARTITION PEKOMEHOYETCS YOAIUTh OTPpaHuYeHue CHECK, IOCKOJIBKY OHO
OorbIlie He Hy2KHO. Ecnu nprucoequHsieMasi TabIuIla TakKXkKe SIBJISIETCS CEKIIMOHUPOBAHHOM TabHUIIEH, TO
Kaxpgas u3 eé cekiui OyaeT PeKypPCUBHO OJIOKMPOBATHCS M CKAaHHPOBATHCS OO0 TEX IIOP, OKa He BCTPe-
TUTCS MTOAXOMsIee OrpaHuuYeHre CHECK UNTH He OYIyT JOCTUTHYTH KOHEUHHIE Pa3[IeJlH.

TouHO Tak XKe, eC/I B CEKIIMOHUPOBAaHHOM Tab/IHIle eCTh CEeKIIUS DEFAULT, PEKOMEHAyeTCs CO3[aTh orpa-
HU4YeHUe CHECK, KOTOPO€e HCKJIIo4YaeT OorpaHMYeHne CEeKIIUM, nogjexaliel mpucoengnHeHno. Eciou ato-
TO He cHellaTh, TO CEKNUs DEFAULT OymeT IIPOCKaHHWPOBaHa, YTOOH yOEOUTHCS, YTO OHA HE CONEpPIKUT
3amnmcel, KOTOPHlE OOJIXKHEL OBITH PACIIOJIOKEHEl B IPUCOEOUHSIEMON CeKIuu. JTa onepanus OyOeT BHI-
TIOJTHATBLCS IPU yAepKaHUU 6JIOKUPOBKU ACCESS EXCLUSIVE Ha CEeKIUU DEFAULT. Eciu cekius DEFAULT
caMa ABISIETCS CEKLIIMOHUPOBAaHHOMN TabIUIel, TO KaXKaas U3 e€ CeKIuil 6yieT PeKYPCUBHO IIPOBEPATHCSA
TakKuM XKe o6pa3oM, KakK U MpucoenuHseMas Tabnuila, Kak YIIOMUHAIOCh BHIIIIE,

Kak T'OBOPMUIJIOCH BHIIIE, B CEKIITMOHNPOBaHHEIX Ta6m/1uax MOZKHO CO30aBaTh MHOEKCHI TAkK, 4YTOOLI OHU IIpu-
MEHSIJIUCh aBTOMaTU4YEeCKH KO BCEHM Mepapxuu. JTO OUeHb YO00HO, TaK KaK MHOEKCUPOBAThHCSI OYOyT HE
TOJILKO BCE CYIIECTBYIOIINE CEKITUM, HO U JTI00bIe CEKIIUH, co3aBaeMble B OymyiieM. Ho ecTs omHO orpa-
HUYEeHNEe — TaKOU CEeKIIMOHWPOBAHHLIN MHAEKC HEJIb35 CO3/IaTh B HEOIOKUPYIOIIEM pexkuMe (C yKa3aHHU-
eM CONCURRENTLY). YT0oOkI n36ekaTh OJIOKUPOBKY Ha OOJITO€ BpeMs, AJIs CO3aHUs UHAEeKCa B CaMOM Cek-
IMOHUPOBAHHOM TabJIMIle MOXKHO MCII0JIb30BAaTh KOMaHAy CREATE INDEX ON ONLY; TaKO# MHOEKC Oymet
TIoMeYeH Kak Hepabodwuid, m oH He OymeT aBTOMaTU4YEeCKHU IPUMEHEH K CeKIusM. MHOeKCch coOOCTBEHHO
B CEKIIMSAX MOXKHO CO3[aTh B MHAUBUAYAIbHOM IIOPSIKE C YKa3aHHeM CONCURRENTLY, a 3aTeM npucoeodu-
HUMb UX K UHOEKCY-POOUTEIII0, UCIIOJIb3ysl KOMaHay ALTER INDEX .. ATTACH PARTITION. ITocne Toro
KaK MHIEKCH BCeX CeKLMM OyAyT MPUCOeOUHEHEl K POOUTEILCKOMY, TIOCJIEIHUN aBTOMaTUYEeCKHU Iepen-
méT B pabouyee cocTtossHue. Hanpumep:

CREATE INDEX measurement_usls_idx ON ONLY measurement (unitsales);

CREATE INDEX CONCURRENTLY measurement_usls_200602_idx
ON measurement_y2006m02 (unitsales);
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ALTER INDEX measurement_usls_idx
ATTACH PARTITION measurement_usls_200602_idx;

10T aneM MOZKHO IIPUMEHATh Y C OTPaHUYEeHUAMHN UNIQUE ¥ PRIMARY KEY; OJIsI HUX MHOEKCHI CO30al0TCA
HEesABHO IIPU CO3OaHUU OT'PaHUYEHUA. HaanMep:

ALTER TABLE ONLY measurement ADD UNIQUE (city_id, logdate);

ALTER TABLE measurement_y2006m02 ADD UNIQUE (city_id, logdate);
ALTER INDEX measurement_city_id_logdate_key
ATTACH PARTITION measurement_y2006m02_city_id_logdate_key;

5.11.2.3. OrpaHu4yeHun
C CEKIIMOHNUPOBAHHBIMHU T&6HI/ILIaMI/I CBSI3aHEI ClledyIoIyue OrPaHNYeHud:

e Co3zpmaTthb OrpaHrN4YeHNe YHUKAJIBHOCTHU UJIX IIEPBUYHOIO KJII04Ya OJId CGKHHOHHpOBaHHOfI Ta6J'II/ILU:I
MOZKHO, TOJIBKO €CJIM KJIIOYM CEKIINI He BKII0YaloT HUKaKue BEIPDA2KE€HU A NI BEISOBEL (bYHK].II/Iﬁ B
OrpaHrn4YeHHne BXOOsAT BCe CTOHGHBI KJII049a CEKIUOHUPOBAHUA. 3TO0 ycCiioBue 00BSICHSIETCSI TEM, YTO
OTOEeJIbHBIE MHIOEKCEI, 06pa3y101.une Orpann4yeHnune, MOoryT HEIIOCPeOCTBEHHO obecreuynBaTh YHHUKAJIb-
HOCTB TOJIBKO B CBOUX CEKIIUAX. HOSTOMy CaMa CTPYKTYpPa CEKIIMOHUPOBAHUSA OOJIZKHA I'aPAHTHUPO-
BAThb OTCYTCTBHUE JIy'6J'II/IKaTOB B PA3HBIX CEKIIUAX.

e Co3zpaTthb OrpaHHY€eHHEe-UCKIIIOUEeHHNEe, OXBAThIBAlOIllee BCIO CEKIIMOHUPOBAHHYIO T&6J’[I/I].[y, HeJIb34;
MO2KHO TOJIBKO ITOMECTHUTHb TaKO€ OrpaHNYE€HNe B KaXOYI0 OTOEJIbHYIO CEKIIUIO C JaHHBIMMU. H sto
TaKXe SBJIA€eTCsA CIIEACTBHEM TOI'O, UYTO YCTAHOBUTEL OrPaHUYEHU, HeI;ICTBYIOH.II/Ie MeXOy CEeKLIUsIMH,
HEeBO3MOZXKHO.

* Tpurrepsl BEFORE ROW IJI INSERT HE MOT'YT MEHATH CEKIIMIO, B KOTOPYIO B UTOTE IIOMaNEeT HOBas
CTpPOKa.

e CwMmemmBaHUE BPEMEHHBIX U ITOCTOAHHBIX OTHOIIEHUM B OOHOM nepeBe CEKIIMOHUPOBaAaHUA HE OOITyC-
KaeTcs. Takum 06p8.30M, €CJIM CEeKIITMOHHMPOBaHHasA TabIuIa MOCTOSIHHAS, TAKUMHU e TOJIXKHEI OBITh
€€ CeKIUH; C BpeMeHHBIMU TabaIuIIaMy aHAJIOTHYHO. B Clly4ae C BpDEMEHHBIMH OTHOIIEHUSAMU BCE
TaOTUITBI nepeBa CEKIIMOHUPOBaHUSA NOJI2KHEIL OBITH M3 OJHOTO CeaHca.

Ha YPOBHE Peain3allii OTOEJIbHbIE€ CEKIITUU CBA3BIBAIOTCA C CBKHI/IOHI/IpOBaHHOI;I Ta6J'II/I].[eI;I cpenCTBaMu
HacinegoBaHusa. OOHAKO C OEKJIapAaTUBHO CEKIIMOHHWPOBAHHBIMU Ta6J'II/ILIaMI/I WX UX CEKIUAMHU HEJIb3s51
HCIIOJIb30BATE HEKOTOPYIO O6U.[y10 q)YHKLII/IOHaJ'II)HOCTI: HacleOgoBaHUs, KaK OMHCAHO HUXKe. A UMEHHO,
CEeKIId He MO2XKeT UMETh HUKAKUX OPYTUuX pOHHTeHeﬁ, KpomMme CeKL[I/IOHHpOBaHHOﬁ Ta6J'II/II_[bI, K KOTOpOfI
OHAd OTHOCHTCHA, PAaBHO KaK U mobast Ta6m/1ua HE MO2XKET HacCJIegoOBaThCA U OT CeKHI/IOHHpOBaHHOfI, u oT
OOBIYHOM TaGJ'II/II_U:I. 9TO O3HA4YaeT, 4YTo CEeKIIMOHHNPOBAHHEIE Ta6J'II/II_[bI N X CEKIIMHU HE COBMEIIAIOTCA B
Hnepapxruu HacCjieooBaHUsA C OOBIYHEBIMHU TaﬁJ’II/IHaMI/I.

Tak Kak nepapxmusa CEKINOHUPOBAHUA, 06pa3OBaHHaH CGKI.IHOHPIpOB&HHOI:I Ta6n1/1ue171 ueeé CeKIIusgiMu, sAB-
JIs1eTCA OOHOBPEMEHHO U I/Iepapxueﬁ HacJiegoOBaHWsI, OHA COOEP>XKHUT tableoid U Ha Heé paciIapoCTpaHsa-
I0TCS BCe OOLIYHEIE IIPpaBHUJIa HAaCJlIegJOBaHU4Ad, OIIMCaHHEIE B Pazgene 5.10, c HEeKOTOPBIMHU NCKIIIOYEHUSAMMU:

* B ceknusx He MOXKeT OBITh CTOJIOIIOB, OTCYTCTBYIOIIUX B POOUTEJILCKOM Tabmnulie. Takue CcTONOIIH
HEBO3MOKHO OMPENeUuTh HU MPU CO3[MaHUM CEKITMM KOMaHOOM CREATE TABLE, HU MyTEM TTOCIEOYIO-
mero qoOaBJIEeHUST B CEKIMM KOMAHOOW ALTER TABLE. TaGauIilbl MOTYT OBITh IOAKJTIOYEHEI B KQUECTBE
CEeKIIUH KOMaHIOOM ALTER TABLE ... ATTACH PARTITION, TOJIBKO €CJIH UX CTOJIOLEI B TOYHOCTH CO-
OTBETCTBYIOT POAUTEJILCKOMN TabIuIe.

* OrpaHuuyeHHsi CHECK BMeCTe C NOT NULL, onpefeéHHbe B CeKITMOHUPOBAaHHOM Tabmuile, Bcerna Ha-
ClemyIoTCst BceMu eé ceKiusaMu. OrpaHudeHnss CHECK C XapaKTePUCTHUKOM NO INHERIT B CEKITMOHHU-
POBaHHBIX TAaGIMITAX CO3MaBaTh HeMb3d. TakKe Helb3sd yOaluTh OrpaHudYeHre NOT NULL, 3aJaHHOe
OJIsT CTONOIIAa CEeKINU, eCIIM TaKOe JKe OrpaHudYeHue CyIecTByeT B POOUTEIbCKOM TabmuIle.

* Hcnomp3oBaHue yKa3aHHs ONLY IIPU moOaBIeHUN UITH YOaJeHUU OTPAaHUYEHUS TOIbKO B CEKITMOHHU-
POBaHHOM TabIHIle MOANePKUBAETCS, JIUIIL KOTOa B Hell HeT ceKiuii. [1pu HaIuYuyu CeKITUI ITOIIBIT-
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Ka HCII0JIb30BaHUsA ONLY BHI30BET OMINOKY [Jis JIFOOBIX OrpaHUYeHUM, KpoMe UNIQUE M PRIMARY KEY.
C Opyroi# CTOPOHEI, OTPAHUYEHUS MOXKHO HOOaBISATh WU YOAJSATh HEIIOCPEeICTBEHHO B CEKIIUAX (ec-
JIX OHU OTCYTCTBYIOT B POOUTEJILCKOM TabHIIEe).

Tak Kak CEeKIIMOHMPOBaHHAasA TabuIla cama 1o cebe He COOepKUT JaHHBIE, UCII0JIb30BaHUeE
TRUNCATE ONLY IJIg CEKIIMOHUPOBAHHOU Ta0JIMIIEI BCcerga OyOeT CYUTAThCS OIIUOKOM.

5.11.3. CeKLI,VIOHVIpOBaHVIe C MCnoJib3oBaHUEM HacJsieaoBaHuUsA

XO0TsI BCTPOEHHOE MeKlapaTHBHOE CEKITMOHWPOBAHME IT0JIE3HO BO MHOTHX YaCTO BO3HMKAIOIIUX CHUTYa-
nmsx, 6eIBalOT 0OCTOSATENLCTBA, TPeOylore 60ee ruOKOro Moaxona. B aToM ciydae CEKIIMOHUPOBaHUE
MOZKHO peajin30BaTh, IPUMEHWB MeXaHU3M Hac/IeJOBaHUs TaOJIHI], YTO JacCT PsiT BO3MOXKHOCTEH, HEeMOo/I-
IepKUBaeMEIX IIPU OeKJIapaTUBHOM CEKLIIMOHWPOBAHUY, HAIPUMED:

ITpu gekIapaTUBHOM CEKIIMOHHPOBAHUHN BCE CEKIIMH [OJIXKHEI MMETh B TOYHOCTH TOT XKe Habop
CTOJIOIOB, YTO U CEKIMOHUPYyeMasi Tabyulla, TOraa Kak OOBYHOEe HacJieJoBaHue TaOuIl JOITyCKaeT
Ha/lM4ue B MOYEePHUX TabJIUIlaX MOIOTHUTEILHEIX CTOIOII0OB, OTCYTCTBYIOIIUX B POIUTENE.

MexaHN3M HacjIemoBaHuSA TaOIHIL ImogoepzKuBaeT MHO2KECTBEHHOE HacCJieJOBaHHue.

C mekjlapaTUBHHIM CEKIIMOHHUPOBAaHUEM MOOOEPKUBAETCS TOJIPKO CEeKIIMOHUPOBAaHUE IO CIUCKAaM, 110
ouaa30HaM M IO XeIlly, TOTOa Kak C HacJieJZoBaHuEeM TaOIuIl JaHHbIe MOXKHO Pa3fesaTh o JIo6o-
My KPUTEPHUIO, BEIOpaHHOMY ITonb3oBaTeneM. (OOHAKO 3aMeThbTe, YTO eCJIM UCKITI0YeHNue 0 OTPaHu-
YEeHUIO He I03BoJsAeT 3P PeKTUBHO YCTPAHATh HOUYepHUe TabJIHIbl U3 IIJIaHOB 3aIllPOCOB, TPOU3BOIH-
TENIbHOCTH 3alIPOCOB OyIeT OYeHb HU3KOM.)

5.11.3.1. NMpumep

B sToM mpuMepe OyAeT co3faHa CTPYKTypa CEeKIIMOHUPOBAHMS, paBHO3HAUHAsI CTPYKTYpPe U3 MpUMepa C
OeKJIapaTUBHBEIM CEKIIMOHUPOBAHUEM. BEIIOMHUTE Cledyloiine e CTBUS:

1. CozpmaiiTe «Iri1aBHY0» TabIUIly, OT KOTOPOM OyAyT HAcJIe0BaThCSA BCe «OoUYepHUe» TabnuIlel. ['1aBHas

Tabnuila He OyOeT comepkKaTh maHHbe. He onpenensdiiTe B HeMl HUKaKWe OTPaHUYEHUS-ITPOBEPKH, €C-
JIX TOJIbKO BHI He HaMepeHHI IIPHMEHHTL WX BO BCeX MouYepHMX Tabnuiax. Takxke He MMeeT CMEIC/IA
OTIpenesisiTh B Hell KakKue-Tu00 MHAEKCH WX OTPaHNuYeHus YHUKAIbHOCTH. B HallleM mpuMepe TIasB-
HOM Tabnuiieh 6ymeT measurement CO CBOMM M3HAYATBHBIM ONIPEeAeIeHUEM:

CREATE TABLE measurement (

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

)i

. Co3mailiTe HECKOJIBKO «A0YepHUX» TabIUIl, YHacIegoBaB uX BCce OT ryiaBHOMW. OOBYHO B TaKUX TabIu-

Iax He OymeT HUKaKUX NOIOIHUTEJIbHEIX CTOJIOI0B, KPOMe YHacJIeJOBaHHEIX. Kak U ¢ meKjlapaTUBHEIM
CEeKLIMOHMpOBaHNWeM, 3TU TaOIUIEL BO BCEX OTHOIIEHUAX OymyT oObIYHBIMU Tabnuiiamu PostgreSQL
(MM CTOPOHHUMM TaOIUIIAMU).

CREATE TABLE measurement_y2006m02 () INHERITS (measurement);
CREATE TABLE measurement_y2006m03 () INHERITS (measurement);
CREATE TABLE measurement_y2007ml1l () INHERITS (measurement);
CREATE TABLE measurement_y2007ml2 () INHERITS (measurement);
CREATE TABLE measurement_y2008m01 () INHERITS (measurement);

. Ho6GaBbTe B modepHUE TAOIUILI HEIlepPeKPHIBAIOIINECS OTPaHUYEHUS, ONPENENIAIoNIe AOMYCTUMEIE

3HAQYEHUS KII0YeH IS KaXKa0M U3 HUX.

TUnUYHBIE TPUMEPH TAKUX OTPAHUYEHUN:

CHECK ( x = 1)
CHECK ( county IN ( 'Oxfordshire', 'Buckinghamshire', 'Warwickshire' ))
CHECK ( outletID >= 100 AND outletID < 200 )
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YGGJII/ITGCI: B TOM, 9YTO OIrPpaHMYEHUS He IMepPeCeKalTCd, TO €CTh HUKAaKKEe 3HAa4YEeHHUd KJII04Yad He OT-
HOCATCA CPa3y K HECKOJIbBKHM OOYEPHUM Ta6J'II/II_IaM. HaanMep, YaCTO OOIIYyCKAKT TAKYIO OH.II/I6Ky B
OoIpenejleHnyu OUAlla30HOB:

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

910 He OyneT paboTaTh, TaK KaK HEACHO, K KaKOol flouepHel Tabuile AOIKHO OTHOCUTHCS 3HAUYEHUE
200. TToaToMy muatna30HbI JOIXKHEI ONPENENATHCSA CIeAYIOINIUM 00pPa30oM:

CREATE TABLE measurement_y2006m02 (
CHECK ( logdate >= DATE '2006-02-01' AND logdate < DATE '2006-03-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2006m03 (
CHECK ( logdate >= DATE '2006-03-01' AND logdate < DATE '2006-04-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2007ml11 (
CHECK ( logdate >= DATE '2007-11-01' AND logdate < DATE '2007-12-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2007ml12 (
CHECK ( logdate >= DATE '2007-12-01' AND logdate < DATE '2008-01-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2008m01 (
CHECK ( logdate >= DATE '2008-01-01' AND logdate < DATE '2008-02-01" )
) INHERITS (measurement);
. s Kaxkmou mouyepHel TaOIuIlbl CO3TalTe HHOEKC 10 KJIII0YeBOMY CTOJIOIY (Mau cTonbIlaM), a TakKxke
mo0ble ApPyTrue UHOEKCH 10 CBOeMYy YCMOTPEHHIO.

CREATE INDEX measurement_y2006m02_logdate ON measurement_y2006m02 (logdate);
CREATE INDEX measurement_y2006m03_logdate ON measurement_y2006m03 (logdate);
CREATE INDEX measurement_y2007mll_logdate ON measurement_y2007mll (logdate);
CREATE INDEX measurement_y2007ml2_logdate ON measurement_y2007ml2 (logdate);

CREATE INDEX measurement_y2008m0l1_logdate ON measurement_y2008m0l1 (logdate);

. MmI xoTUM, YTOOH! Hallle IIPUJIOKEHNE MOTJIO CKa3aTh INSERT INTO measurement ... U JaHHBIE OKa-
3a/JIMCh B COOTBETCTBYIOIEH mouepHed Tabmuile. Mbl MoKeM H0OUTHCS 3TOro, M0OABUB ITOOXOMSIITYIO
TPUTrTEePHYI0 GYHKIIUIO B I'NIaBHYI0 Tabnuity. Ecnu maHHble Bcerpma OyayT moOaBiIsIThCS TOJIBKO B IIO-
CIeOHIOI MoYepHIoo Tabmuily, HaM OyIoeT HOCTAaTOYHO OYeHb IPOCTOM GYHKITUU:

CREATE OR REPLACE FUNCTION measurement_insert_trigger ()

RETURNS TRIGGER AS $$

BEGIN
INSERT INTO measurement_y2008m01 VALUES (NEW.*);
RETURN NULL;

END;

$S

LANGUAGE plpgsqgl;

ITocne Q)YHKI_II/II/I MBI CO3aUM BLI3EIBAIOIITUM eé TpUrrep:

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

MEI DOJT2KHBI MEHSITh ONPefesieHNe TPUTTEePHOU (PYHKIMKM KaKAbIi MecsIl, YTOOb OHa BCErga BCTaB-
JIsiia JaHHBIE B TEKYIIYIO AOoYepHIo Tabnuiy. OmpenesieHre caMoOro TPUTTepa, OOHAKO, MEHSTh He
TpebyeTcs.
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Ho MBI MOKeM TakiKe chesaTh, YTOOBI CEPBEP aBTOMATHYECKU HAaXOOUJI JOYEPHIOI TabauIly, B KOTO-
PYI0O HY?KHO HaIpaBUTh 00aBIIsieMylo CTPOKY. [I71s1 3TOro HaMm noTpebyeTcst 6oJiee CI0KHAsI TPUTTED-
Hast QYHKIIUS:

CREATE OR REPLACE FUNCTION measurement_insert_trigger ()
RETURNS TRIGGER AS $$
BEGIN
IF ( NEW.logdate >= DATE '2006-02-01"' AND
NEW.logdate < DATE '2006-03-01"' ) THEN
INSERT INTO measurement_y2006m02 VALUES (NEW.*);
ELSIF ( NEW.logdate >= DATE '2006-03-01"' AND
NEW.logdate < DATE '2006-04-01"' ) THEN
INSERT INTO measurement_y2006m03 VALUES (NEW.*);

ELSIF ( NEW.logdate >= DATE '2008-01-01"' AND

NEW.logdate < DATE '2008-02-01"' ) THEN
INSERT INTO measurement_y2008m01 VALUES (NEW.*);
ELSE
RAISE EXCEPTION
'Date out of range. Fix the measurement_insert_trigger () function!';
END IF;
RETURN NULL;
END;
$S

LANGUAGE plpgsqgl;

OnpeneHeHI/Ie TpUrrepa ocTaéTcs IIPEKHUM. 3aMeThTe, UTO BCE YCII0BUA IF HOJIZKHBEI B TOYHOCTH OT-
paxaTh orpaHu4YeHus1 CHECK COOTBETCTBYIOIIIUX JOYEPHUX Ta6J'II/II_[.

XoTst 3Ta QYHKUMS CJIOXKHEE, YeM BapPUAHT C OOHUM TEKYILIMM MECSLEM, €€ He MPUAETCS TaK 4acTo
MomupUIIMPOBATh, TaK KaK BETBU YCIIOBUM MOXKHO H00OaBUTH 3apaHee.

ITpumeuyanue

Ha mpakTuke OymeT jydIle cHa4daja IPOBEPSATH YCJIOBUE [JisS MOCJIeTHEH HoYepHel TabJIUIIH,
€CJTM CTPOKHU [00aBIISAIOTCS B HEE Yallle BCET0, HO IJIS ITPOCTOTHI MBI PACIIONIOXKUIUA ITPOBEPKU
TpUIrTEpa B TOM K€ IOpSAIOKe, YTO U B OPYTrUX (pparMeHTax Kofa AjIs STOT0 IIpuMepa.

Ipyro# crmoco6 mepeHampaBiIeHus OOOABISIEMBIX CTPOK B COOTBETCTBYIOIIYIO HOYEPHIOI TaOmUIly
MOXKHO peajii30BaTh, OIPEeNeInB [Jis TIaBHOM TaOIUIIEI He TPUTTEP, a IpaBuia. Hanpumep:

CREATE RULE measurement_insert_y2006m02 AS
ON INSERT TO measurement WHERE

( logdate >= DATE '2006-02-01' AND logdate < DATE '2006-03-01"' )
DO INSTEAD

INSERT INTO measurement_y2006m02 VALUES (NEW.*);

CREATE RULE measurement_insert_y2008m01 AS
ON INSERT TO measurement WHERE

( logdate >= DATE '2008-01-01' AND logdate < DATE '2008-02-01"' )
DO INSTEAD

INSERT INTO measurement_y2008m01 VALUES (NEW.%*);

C mpaBuIaMu CBs3aHO ropa3no 60IIbIlle HaKIaJHEIX PACX0O0B, YeM C TPUTTEPOM, HO OHU OTHOCSTCS K
3aIlpoCy B IEJIOM, a He K KaXKIol CTpoke. IT09TOMY 3TOT CII0co6 MOXKET OBITH O0/Iee BEIUTPHIIITHEIM ITPU
MaccoBoM moGaBiieHUH gaHHBIX. OgHAKO B OOIBIITMHCTBE CIIy4aeB TPUTTEPH OyayT paboTaTs OBICTpeE..
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YuTHTe, YTO KOMaHIa COPY UTHOPUPYET IIpaBuia. Ecu BE XOTUTE BCTABUTD TaHHEBIE C TIOMOIIIBIO COPY,
BaM IPHUOETCS KOMWPOBAThH MX CPpal3y B HYXKHYIO MOYepHIOI TabGNuIly, a He B rIaBHyI0 TaOmuily. C
OPYTOM CTOPOHEI, COPY HE OTMEHSIET TPUTTEPHI, TaK UTO C TPUTTEPAMH BHI CMOXKETEe HUCITOIh30BaTh €€
OOBIYHBIM 00pa3oM.

Emé omuH HegoCTaTOK IIOAXOAa C IIPAaBUJIAMU CBSI3aH C HEBO3MOXKHOCTHIO BEIIATH OIIMOKY, €CIIU [O-
OaBisieMasi CTPOKa He IOAIafaeT HU II0f OOHO W3 IIPABUJI; B 3TOM CiIydae JaHHBIE IIPOCTO IIOMAmyT
B T'JIaBHYIO TaOHILy.

6. Yoeoutech B TOM, YTO TapaMeTp KoH@urypamuum constraint exclusion He BBHIKITIOYEH B
postgresqgl.conf. B IDOTUBHOM ClIy4ae fo4YepHUe TaGIUIbl MOTYT CKAHUPOBATHLCS, KOTAA 3TO He Tpe-
oyeTcs.

Kak yke MO2KHO TIOHATH, OJIsT Peann3aliil CI0XKHOM nepapxuu tabmuil MoxkeT nmotpeboBaTthcst DDL-kop
3HAYUTETbHOTO 00bEMa. B maHHOM mpuMepe HaM OTPebyeTCs: cO3maBaTh JOYEPHIOW TAOGIUIly KaXKIbIN
Mecsill, TaK 4To ObUI0 ORI PAa3yMHO HaAmUCaTh CKPUMT, GopMupyomuit Tpebyemsrit kog DDL aBToMaTuue-
CKH.

5.11.3.2. O6cny>xuBaHue Tabnuu, CeKLMOHUPOBAHHbIX Yepe3 HacleaoBaHue
Yto6BI OBICTPO YAAIUTh CTaphle JaHHBIE, IIPOCTO YOAJIUTE CTABIIYIO HEHYKHOM TOYEPHIO TalJIuILy:

DROP TABLE measurement_y2006m02;

YToO6H YOAJIUTh OOYEPHIOIO Ta6nm_{y U3 MepapxXruu HacCjieoOBaHNsA, HO COXPAHUTH K Hel OOCTYII KaK K
CaMOCTOSITEIbHOM Tabnulle:

ALTER TABLE measurement_y2006m02 NO INHERIT measurement;

Y1068 OGABUTH HOBYIO HOUEPHIOK TAOIUITY [JIs HOBBIX JAaHHHIX, CO3MalTe MYyCTYI0 HOYEPHIO TabHIly
TaK JKe, KakK [0 9TOr'0 co3TaBajii HavaJIbHbIE:

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

MoxKHO TakXkKe co3OaTh HOBYIO Ta6J'II/II_Iy Y HAIIOJIHUTh eé OJaHHBIMH OO I[O68.BJ'IGHI/I${ B M€PAPXUIO0 Ta6J'[I/IL[.
OTO IO3BOJIUT 3arpy3uTh, IIPDOBEPUTH U IIPU HeO6XO)II/IMOCTI/I Hp806pa3OBaTb OaHHBIE€ 00 TOT'0, KaK 3alIpPo-
CHI K TJIaBHOU Ta6n1/1ue CMOT'YT UX YBUOEThH.

CREATE TABLE measurement_y2008m02
(LIKE measurement INCLUDING DEFAULTS INCLUDING CONSTRAINTS) ;
ALTER TABLE measurement_y2008m02 ADD CONSTRAINT y2008m02
CHECK ( logdate >= DATE '2008-02-01' AND logdate < DATE '2008-03-01' );
\copy measurement_y2008m02 from 'measurement_y2008m02"'
—— BO3MOXHa [OOIIOIIHHTEeINIbHA4d IIOOI'OTOBKAa IOAHHBIX
ALTER TABLE measurement_y2008m02 INHERIT measurement;

5.11.3.3. OrpaHu4yeHus
C peaJ‘[PI3aL[PIeﬁ CEeKIIMOHHNPOBaHUA Yepe3 HaClleJOBaHKWE CBA3aHEBI CIIEOAYIOIINEe OTPaHUYEeHHNA:

* Cucrema He MOXET IIPOBEPHUTH aBTOMATHUUYECKH, SBISIOTCS JIM BCe OTPaHUYeHMsI CHECK B3aHMHO HC-
Kimovaomumu. [ToaTomy 6e3onacHee OymeT HaMUCaTh U OTJIAOUTH KOM AJIsT GOPMUPOBAHUS OOUYEP-
HUX TAOIUII ¥ CO3TaHUs W/UIK U3MEHEHUS CBA3aHHBIX 00BEKTOB, UeM [ejlaTh 3TO BPYUHYIO.

e HHOekCH W BHEIIHHE KITIOYXM OTHOCSATCS K OIpenesIEHHON Tabulle, HO He K €€ Hepapxuu HaclienoBa-
HUS, IO3TOMY C HUMU CBSI3aHBI MOIOJTHUTEJIbHEIE OTPDAaHUYEHN .

* Tloka3aHHBIE 37IECH CXEMBI TOOPA3yMEBAIOT, UTO KITFOYEBOM CTOJIOEI] (MM CTONIOIEI) B CTPOKE HUKO-
ra He MEHSIETCS, UJTU MEHSIeTCsI He HaCTOJIbKO, YTOOB CTPOKY MOTPe6OBANIOCh TEPEHECTH B APYTYIO
cek1uio. ECcnu ke MOmBITaThCS BBEIIOJHUTE TAKOH omepaTop UPDATE, IIPOM30MAET omInbKa 13-3a Ha-
PYILIEeHUs OrpaHuYeHust CHECK. Eciu BaM Hy2KHO 06pa®oTaTh U TaKue CJIydau, BBl MOXKETE YCTaHO-
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BUTH MTOOXOASAIINE TPUTTEPH HA OOHOBJIEHNE B JOYEPHUX TAOGIHUIIAX, HO 9TO €II€ OOIbIIEe YCIOXKHUT
yIIpaBJIeHHE BCEU KOHCTPYKILHEU.

* Ecnu BB BBITIONIHSIETE KOMaHOL VACUUM MITH ANALYZE BPY4YHYIO, He 3a0bIBaliTe, YTO UX HYKHO 3aMycC-
KaTh OJI KaXKaol mouyepHed Tabnuibl B oToenbHoCcTH. KoMaHOa

ANALYZE measurement;
o0paboTaeT TOMBKO I'JIaBHYIO TabIHITy.

* OmepaTophl INSERT C IPEOIOKEeHUsIMU ON CONFLICT CKOpee BCcero He OymyT paboTaTh OXKHUIaeMbIM
00pa30oM, Tak Kak JeHCTBHe ON CONFLICT IpedlprHUMaeTCs TOIbKO B CIIy4ae HapylIeHUN YHUKaIb-
HOCTHY B YKa3aHHOM II€JIeBOM OTHOIIIEHUHY, a He ero MOYEePHUX OTHOIIEHHUSSX.

o Jlns HampaBIEeHUS CTPOK B HYXKHBIE JOYEepHUE TAaOIUIIB TOTPEOYIOTCS TPUTTEPHl UITH PaBuUiIa, ec-
JIU TOJTBKO TIPUJIOKEHNE HEe 3HAeT HETIOCPENCTBEHHO O CXeMe CEeKIIMOHUpPOBaHusi. Pa3paboTaTh TPUT-
TepHl MOXKET OBITH TOBOJIBHO CIIOKHO, ¥ OHM OyAyT paboTaTh ropa3fo MedjieHHee, YeM BHyTPeHHee
pacmpenesieHre KOpTeXel Mpu AeKIapaTUBHOM CEKIIMOHUPOBAHUH.

5.11.4. OTCce4yeHue ceKuum

OmceueHue ceKyull — 3TO IPUEM ONTUMHU3ALUMHK 3aIIPOCOB, KOTOPHIM yCKOpPsSeT paboTy ¢ meKjIapaTUBHO
CEKIIMOHMPOBaHHBIMU Tabmuiiamu. Hanpumep:

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

Be3 oTceueHusi ceKlIM# ITOKa3aHHBIM 3aIllpoC OOIXKEH OymeT IIPOCKAHHPOBATh BCE CEKITUU TaOIHITHI
measurement. Korma oTcedyeHue CEKIIHMM BKJIIOYEHO, MJIAHUPOBIIUK PAaCCMaTPUBAET OIIpefeleHre KaxX-
IOM CEKIMM W MOZXKET 3aKJ/II0OYUTh, YTO KaKyl-Tub0 CEKIINI0 CKaHMPOBATh He HYXKHO, TaK KakK B HEel He
MOKEeT OBITh CTPOK, YIOOBJIETBOPSIOIINX MPEIJI0XKEeHHI0 WHERE B 3ampoce. Korfa mIaHupPOBIIUK MOXKET
crenaTh TAKOI BEIBOM, OH MCKIIIOYaeT (omcekaem) CeKIIMIo 13 IIJlaHa 3ampoca.

HUcnonplysa komanny EXPLAIN u nmapametp KoHurypamnuu enable partition pruning, MOXKHO yBUIOETH
OT/IMYMeE IIJIaHa, B KOTOPOM OBIIM OTCEYEHBI CEKIIUH, OT MJjlaHa 6e3 oTceueHUs. TUIUYHBIN HEOTITUMU3HU-
POBaHHEBIM MJIaH JI TAKOW KOHGUTYypaIluu TabIuIlkl OyeT BHTISNETh TaK:

SET enable_partition_pruning = off;
EXPLAIN SELECT count (*) FROM measurement WHERE logdate >= DATE '2008-01-01";
QUERY PLAN
Aggregate (cost=188.76..188.77 rows=1 width=8)
-> Append (cost=0.00..181.05 rows=3085 width=0)
-> Seqg Scan on measurement_y2006m02 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)
-> Seqg Scan on measurement_y2006m03 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

-> Seqg Scan on measurement_y2007mll (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

-> Seqg Scan on measurement_y2007ml2 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

-> Seqg Scan on measurement_y2008m01 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

B HEKOTOPBIX MM BCEX CEKIIMSIX MOXKET IIPUMEHSITLCS He MOJIHOe II0CeIoBaTeIbHOe CKaHUPOBaHue, a
CKaHWpPOBaHUE II0 MHOEKCY, HO OCHOBHAs HOes IpHMepa B TOM, UTO IJis YOOBIETBOPEHMS 3alpoca He
HYXHO CKAHHPOBATh CTaphle CeKIuK. M Korma MBI BKII0YaeM OTCeUYeHHe CEeKIHM, MBI IIoJIydyaeM 3Hadu-
TenbHO 0osee 9GHEKTUBHEIN MIJIaH, JAIOIINHM TOT Ke Pe3yabTarT:

SET enable_partition_pruning = on;
EXPLAIN SELECT count (*) FROM measurement WHERE logdate >= DATE '2008-01-01"';
QUERY PLAN
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Aggregate (cost=37.75..37.76 rows=1 width=8)
-> Seqg Scan on measurement_y2008m01 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01'::date)

3aMeThTe, YTO MEXaHU3M OTCEeYEHUSA CEKIUU YYUTEIBAET TOJIBKO OTDaHUYEeHNs, onpenenéHHHe HEABHO
KJIIO9aMM CEKIITMOHHWPOBAHNWSA, HO HE HAaJIU4ue MHOEKCOB. HOSTOMy ornpenendaTb HHOEKCEI OJId cTonOI110B
Kio4da He 00s13aTesIbHO. Hy}KHO JIX CO3O0aBaTh MHOEKC OJIA OHpeJIeHéHHOI;'I CEeKIInH, 3aBUCHUT OT TOI'O, Ka-
KYIO 94aCTh CEKIIUU (MeHI:H.IYIO Ui 6OJ'II>H.IYIO), I10 BalllUM ITPpEeaCTaBJIEHUAM, 6YJIYT CKaHUDPOBATHh 3alIPOCHI,
O6paH.IaIOU.II/IeCH K 9TOHU cekumu. UHOeKC GYJIGT II0JIe3€H B IIEPBOM CJiIy4dae, HO He BO BTOPOM.

OTceueHUue CEKINI MOXKET IIPOU3BOOUTECA HE TOJIBKO ITPH ITJIaHWUPOBaHNU KOHKPETHOI'O 3alipoCa, HO U B
IIpoiecce ero BEIIIOJIHEHUS. Bnaronapﬂ 9TOMY MOXKeET OBITH OTCEYEHO OOJIbIIe CeKIIUM, Koraa YCIIOBHEIE
BEIPpAKEHUA COOepP2KaT 3HaYEeHHU s, HEN3BECTHRIE BO BPEM IIJIaHUPOBAHU A, HAIIPDUMED IIapPpaMeEeTPHI, OIIpe-
I[eJ'IéHHI:Ie orepaTopoM PREPARE, 3Ha4Ye€HUs, IIOJIydaeMble M3 IIOA3allpOCOB, MJIM IIapaMeTPHU30BaHHBIE
3Ha4Y€eHusd BO BHYTpeHHeI;I CTOPOHE COeIMHEeHHNsA C BIIO2KEHHBIM ITUKIJIOM. OTceueHHnE CEKIUU B IIpouecce
BEITIOJTHEHH A 3aIlIPpOCa BO3MOZKHO B CIIeOAYyIOIIie MOMEHTEI BPDEMEHU:

* Bo BpeMst MIOATOTOBKY IIJTaHa 3ampoca. B 9TOT MOMEHT MOZKHO OTCEYhb CEKITUM, YIUTHIBASA 3HAUEHUST
ImapaMeTpPOB, U3BECTHEIE IIPH IIOAT0TOBKE BHIIOIHEHUs 3amnpoca. CekIiniu, OTCeYEHHBIEe Ha 9TOM 3Ta-
e, He OyOyT BUOHBI B BEIBOME EXPLAIN MM EXPLAIN ANALYZE. MX 06I1ee KOTMYECTBO MOXKHO OIIpe-
OeJuTh M0 CBOMCTBY «Subplans Removed» B BeIBome EXPLAIN. BakKHO OTMETHUTD, YTO CEKIIWHU, OTCe-
yéHHBIe Ha 9TOM 3Talle, OCTAl0TCs 3a0JI0OKMPOBAaHHBEIMKA Ha MOMEHT Haudajia BHIITOJIHEHUS 3alIpoca.

* B mpoirecce coGCTBEHHO BHITIOJTHEHUS IJ1aHa 3anpoca. OTceyeHMe CEKUMM TakKe MOXKET BHITIOJ-
HATHCHA Ha 9TOM 3dTalle U II03BOJIdeT OT(l)I/IJ'[prOBaTB CEeKIIUHU, UCIIOJIb3yd 3HAa4YeHHUd, KOTOPhIE CTa-
HOBATCA U3BECTHEI, KOI'la 3aIlIPOC BEIIIOJIHAETCA (1)aKTI/I‘-IeCKI/I. B yacTtHOCTH 3TO MOT'YyT OBITH 3HAUE-
HUSI U3 I[I0[3alIPOCOB U 3HaYEHUs IapaMeTPOB BPEeMEHH BHIIIOJIHEHHUs, HAallpUMeP U3 IIapaMeTpH-
30BaHHBIX COGJII/IHeHI/Iﬁ C BJIO2K€HHBIMU ITUKJIaMHU. Tak Kak 3Ha4YeHHUusa ImapaMeTpoOB MOT'YT MEHATh-
Csd MHOT'OKPATHO IIPU BHIIIOJTHEHHWHM 3allPOCa, OTCEYEeHue CGKLII/IfI BEITIOJIHAETCHA IIPU USMEHEHUHU JII0-
foro 13 mapaMeTpPOB, aHAJIU3UPYEMBIX MEXaHU3MOM OTCeYeHUs1. YTOOH OnpenenuThb, ObIIU JIU CEK-
UM OTCeYeHBl Ha HJaHHOM 3Talle, Hy?KHO BHUMATE/IbHO U3y4YUTh CBOUCTBO loops B BEIBOOE EXPLAIN
ANALYZE. ITogmmaHbl, COOTBETCTBYIOIINE PAa3HBIM CEKLIMSIM, MOTYT UMETh Pa3Hble 3HaUeHNs, B 3aBU-
CUMOCTH OT TOT'O, CKOJIBKO Pa3 OHM OTCEKaJINCh BO BpeMs BEIIONHEeHNI. HeKoTophle U3 HUX MOTYT
maXke UMeTh 3HaUeHUe (never executed) (HMKOTAA He BEIIOJIHSNUCH), €CNIM OHU OTCEKaNuCh BCe-
roa.

OTcedeHne CceKIUM MOXKHO OTKJ/IIOUNTh, BOCIIOIH30BaBIINCEH ITapaMeTpoM enable partition pruning.

11.5. CeKuMOHUpOBaHUE U UCKJIIOYEHUE NO OrpaHUu4YeHulo

HckaoueHue no o2pdHUYeHUr) — TPHUEM ONTHMH3AIIMM 3alIpPOCOB, MOMOOHBIA OTCEYEHUIO0 CEKITHI.
IIpexkpae Bcero OH IPHUMEHSAETCS, KOTa CEKIMOHUPOBAHNE OCYILIECTBISIETCS C UCIOJIb30BaHUEM CTapo-
TO MeTofa HaclegoBaHUs, HO OH MOXKEeT OBITh ITOJIE3€H U [JII OPYTHUX IleJied, BKiIo4Yas AeKjlapaTUBHOE
CEeKIIMOHMPOBaHUE.

HckioueHne 110 orpaHNYeHuIo paboTaeT BO MHOTOM TaK Ke, KaK ¥ OTCeYeHNe CEKLIUH; OTIINYNE COCTOUT
B TOM, UTO OHO HCIIOJIb3yeT OTPAaHUYEHUsT CHECK BCeX Tabmull (IT03TOMY OHO TaK ¥ HA3bIBAETCS), TOTHA
KaK [JIsT OTCEYEeHUsI CEKITNH UCTIOMb3YIOTCS TPAHUIIBI CEKITMH, KOTOPHIE CYIECTBYIOT TONBKO B CIIy4ae fie-
KJIapaTUBHOTO CEKIIMOHUPOBaHus. EIé oqHO pa3iuyre COCTOUT B TOM, UTO MCKIIOYEHUE IO OTPaHuYe-
HUIO MPUMEHSETCS TOJIFKO BO BpeMSI IIJIaHUPOBAHUS; BO BPeMS BHIIOTTHEHUST CEKITUY U3 TIJIaHa yOAISIThCS
He OyAmyT.

To, 4TO UCKITIOYEHUE TI0 OTPaHUYEHHUIO HCIIOJIb3YeT OrpaHuYeHusi CHECK (BCmepmcTBUE YEro OHO pa60Ta-
eT Me[JieHHee OTCeYeHHUs CEeKIIUW), MHOTga MOXKEeT OBITH U IIpenumMyIiieCcTBOM. Ol"paHI/I‘-IeHI/IH MOT'yT OBITh
OoImpenesieHbl JaXxe OJid OeKJIaPaTUBHO CEKIMOHUPOBAHHBIX Ta6J'II/II_I, B OOIIOJIHEHME K BHYTPEHHUM I'DAHU-
1aM CeKIIUY, ¥ TOoTOa UCKITI0YeHue 110 OTr'PaHUYE€HHNIO CMO2XKeT OOIIOTHUTEJIEHO y6paTL HEeKOTOpPhkI€ CEKITUU
K3 IIJIaHa 3aIlrpoca.

ITo ymonmgauwuio mapamMeTp constraint exclusion mmeeT 3HaYeHUE HE on U HE off, @ TPOMEXKYTOUHOE (U
PEKOMeHIOyeMOoe) 3HaUeHMe partition, IPU KOTOPOM 3TOT IPUEM OyIeT IPUMEHSITHCS TOJIBKO K 3aIpo-
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CaM, rge mmpenaroIoKUTEIIbHO 6YJIYT 3alleliCTBOBAHBI Ta6HI/IHbI, CEeKIIMOHNPOBAHHEBIE C HCIIOJIb3SBOBAHUEM
HaclegoBaHUsA. 3HaYEHHUE on 00s13BIBAET IIJIAHUPOBIIIUK IIPOCMATPUBATE OIrpaHUYEeHNsI CHECK BO BCEX 3a-
IIpOCaX, mazKe B CaMBIX IIPOCTHIX, I'l€ BBIMI'PHIII OT MCKIIIOYEHKA 110 OT'PaHUYEHKWIO MaJIOBEPOATEH.

[TpuMeHs ST UCKII0YEHUS 110 OTPaHUYEeHHI0, HEOOXOMUMO YUYUTHIBATE CIEAyIoIee:

e MHckmiodeHue 1o OI'PaHHUYEHUIO IIPMMEHSAETCA TOJIBKO IIPH IIJIaHUPOBAHUHU 3alIPpOCa, B OTIINYHE OT OT-
CeYeHUs CEeKITUH, KOTOpPO€ MOXKET OCYILIECTBJIATECSA U IIPU BBHIIIOJIHEHUHU 3alIpOCa.

* MHcknroyeHue 110 OrpaHNYeHn0 paboTaeT TOJIBKO KOTa IIPeqioKeHne WHERE B 3alIpOCe COOEePXKUT
KOHCTAHTHI (MJIX ITOoJIydaeMble M3BHe ITapaMeTphl). HanpuMep, cpaBHeHME C HEIIOCTOSHHOU (PyHK-
nyen, TakKOU Kak CURRENT_TIMESTAMP, HEIb3s ONITUMU3NPOBaATh, TaK KakK IJIAaHUPOBIIUK HE MOXKET
3HaTh, B KaKyl0 JOYEPHIOI0 Tabaully monafgeT 3HauyeHre GYHKIMYU BO BPEMS BHITIOJTHEHUS.

¢ OrpaHu4yeHUsI CEeKIUH HOJIKHEI OBITh ITPOCTHLIMH, MHAYE IIJIAHUPOBIINK HE CMOXKET BLIYHCIINTD, Ka-
KHe modyepHue Tabullkl He HYyKHO o0pabaThiBaTh. [IJ151 CEKITMOHUPOBAHMS I10 CITMCKaM UCIIOJIL3Yi-
Te TIPOCTHIE YCIIOBUS Ha PaBEHCTBA, a OJI CEKIIMOHUPOBAHUA I10 AHUala3oHaM — IPOCThIE TPOBEPKHU
OUarna30HOB, TOJ00HbIEe TOKa3aHHLIM B IpUMepax. PEKOMeHyeTCs CO3MaBaTh OrpaHUYeHUs CEKIIUHT,
conepIKallie TONbKO TaKMe CPaBHEHUS CEKUMOHUPYIOIIUX CTOJIOIIOB C KOHCTAHTaMH, B KOTOPBIX MC-
MMOIb3YIOTCS OIIePaTOPHI, MOOOepKUBatoIe B-nepeBnbs. 9TO 0OBACHSIETCSA TEM, YTO B KJTI0UE CEKITU-
OHUPOBAHUS OOITyCKAIOTCS TOJILKO TaKHue CTOJIOIB, KOTOPhIE MOTYT OBITH TPOUHAEKCUPOBaHE B B-
mepese.

e [Ilpu aHanu3e OJIg UCKIIOYEHUS 110 OTPAaHUYEHUIO UCCIIEAYIOTCS BCE OTPAHNYEHUS BCEX MOYEPHUX
TabIUIl, OTHOCSIIIUXCS K TJIaBHOM, TaK 4YTO IIPU OONBIIOM MX KOJIMYECTBE BpPeMsI IIJIaHUPOBAHUS 3a-
ITPOCOB MOXKET 3HAYUTEJIPHO YBEJIMUYUTLCS. [109TOMYy yCTapeBIINHA BapuaHT CEKITMOHUPOBAHUS, OC-
HOBaHHBIN Ha HacliegoBaHuM, OymeT paboTaTh XOPOIIO, IT0OKa KOJIUYECTBO AOUYEPHUX TaOIUIl He IIpe-
BBIIIIAET IPUMEPHO CTa; HE MEITANTECh IIPUMEHSTD €T0 C THICTYaMU OJOYEePHUX TaOIHII.

5.11.6. PekoMeHpauum no AeKjapaTUBHOMY CEKLLMOHUPOBAHUIO

K CEKIIMOHHWPOBAaHHNIO TaOIUITHI cilenyeT IOAXOOUTh IIPOAYMAaHHO, TaK KaK HeynoadHO€ pellleHrue MOXKeT
OTPHULIATEJIEHO IIOBJINATE Ha CKOPOCTH IIJIaHUPOBaHHWA M BEIIIOJIHEHUS 3alIpOCOB.

OmHMM W3 CaMbIX BaXKHBIX ()aKTOPOB SBIISIETCS BEIOOP CTONOIA MJIM CTOJIOIIOB, II0 KOTOPHIM OYIOYT CEK-
IIMOHWPOBATHCS BaIlK HaHHBIE. HaCTO ONTHUMaIbHEIM OyIeT CEKIIMOHUPOBAHME II0 CTOJIOIY UIIu Habopy
CTOJIOITOB, KOTOPBIE IIPAKTHYECKH BCErOa IPHCYTCTBYIOT B IIPEHJIOKEHWH WHERE B 3alpocax, obpalia-
IOIIUXCST K CEeKITMOHUPYyeMoi Tabmuiie. IIpenmoxkeHnss WHERE, COBMECTHUMbBIE C OTPAaHHUUYEHUSIMU T'PDAHUIT
CEeKIIWH, MOTYT IIPUMEHSTLCS OJIs YCTPaHeHUs HeHYXKHEBIX OIS BBRIIIOJHEHUS 3ampoca cekiuii. OgHakKo
Haau4Yue OTPaHUYEHUH PRIMARY KEY HJIM UNIQUE MOXKET HOOTOJKHYTH K BHIOOPY M OPYTUX CTOJIOIIOB
B KQYeCTBe CEKLIMOHUPYIOMINUX. TakKe Ipu IIJIaHUPOBAHUM CEKIIMOHUPOBAHUS CIEeOyeT IIPOayMaTh, KaK
OyayT yoansaThCs maHHbIEe. CEKINIO IIeJTMKOM MOXKHO OTCOEOUHUTDL 0Y€Hb OBICTPO, IIO9TOMY MOXKET UMETh
CMEBICTT pa3paboTaTh CTPATErHI0 CEKITMOHUPOBAHMUS TaK, YTOOBI MacCOBO yOajsieMble JaHHBIE OKa3bIBa-
JIUCh B OOHOM CEKIUH.

Takxke BaXKHO MPaBUIBHO BHIOPATh YHUCIIO CEKIIUHM, Ha KOTOpPHIe OymeT pa3buBaTbcs Tabnuua. Ecimu ux
OynmeT HeHOCTAaTOYHO MHOTO, MHOEKCH OCTAHYTCS OOJIBIIMMY, HE YIIYYIINTCS U JIOKAJIbHOCThH JaHHBIX,
BCJIE[ICTBUE Yero IIPOIEHT IIONafaHuil B Kell OKaxXeTcs HU3KuM. OHAKO U IIPU CIIUIIKOM OO0JIBIIIOM KO-
JINYECTBE CEKITUIM BO3MOXKHEI Tpo6aeMbl. C GOJIBIIUM KOJIMYECTBOM CEKITUHM YBEeTUYUBAETCS BPEMS IIjia-
HUPOBaHUSA U NOTpebiieHre MaMsATH KaK IIPU IIJIAaHUPOBAHUY, TaK W IIPU BBITIOJTHEHUHU 3aIlIPOCOB, O YEM
pacckasbiBaeTcs ganee. BoiOupasi CTpaTeTruio CEKIIMOHUPOBAHMS TaOIUIIbI, TAKXKe BaXKHO YYUTHIBATh, Ka-
KHe U3MEeHEHHUsI MOT'YT HPou30uTH B OynymeM. Hanmpumep eciu BhI PEIIUTE CO3MaBaTh OTHEJIbHBIE CEK-
MU OJ15 KaXKO0ro KJIMEeHTa, ¥ B JaHHBIM MOMEHT YV BaC BCEro0 HECKOJILKO OOJIBIINX KIIMEHTOB, IOOyMamnTe,
4To OyIeT, ecliu Yepe3 HeCKOJIbKO JIeT ¥ Bac OygeT MHOI'0 MeJIKUX KJIMeHTOB. B 3ToM ciiydyae MOXKeT ObITh
JIy4llle TPOU3BECTU CEKIIMOHMPOBaHUE IO Xelry (HASH) M BEIOpaTh pa3yMHOEe KOJIMUECTBO CEKIIUM, HO He
co3maBaTh CEKIIUU IO CIUCKY (LIST) B HafexXKIe, YTO KOJIMYECTBO KJIMEHTOB He YBEJIMUUTCS OO TaKOu
CTETIEHU, YTO CEKI[MOHUPOBAHNE NAHHBLIX OKAXKETCS HENPAKTUUYHEIM.

BnoxenHOE CEKIIMOHHNPOBaHMKE IIO3BOJIAE€T OOIIOJTHUTEJIbHO Pa3[deJINTh T€ CEKIIMK, KOTOPHhIE IIPENIIoyIo-
KHUTEJIbHO OKaXyTCsA OoJbIIe Opyrux. Takzke MOXKHO MCIIOJIb30BaTh CEeKIIMOHHNPOBaHMeE II0 AHualla30HaM C
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KJIIOYOM, COCTOAIITMM N3 HECKOJIBKUX CTOJ'I6I_IOB. Ho IIpu mo6oM u3 IIOOXOOOB JIETKO MOXKET IIOJIYyYUThCA
CJIUIIIKOM MHOTO CEKIIMM, TaK 4TO PEeKOMeHOyeTCs UCIIOJIb30BATE UX OCMOTPUTEJIBHO.

BaxHo YUYUTEIBATE U3OEPXKKHU CEKIUMOHUPOBAHKA, KOTOPEIE OTPA2KAIOTCA HA IIJIAHUPOBAHUU U BHIIIOJTHE-
HHHM 3aIIPOCOB. HJ'IaHI/IpOBH.[I/IK 3aIlIpoCoB 0OBIYHO OOBOJIBHO HEIIJTIOXO CIIPAaBIIsA€TCSA C uepPapxXusiMHu, BKIIIO-
YalollUMU 00 HECKOJILKUX THICSAY CEKIIMU, eCIt IIPU BBIIIOTTHEHUUW THUIIMYHBIX 34aIlIPOCOB €My y;[aéTCH OT-
cedpb IMOYTH BCce ceKnuu. OOHAKO KOorga Imocjie OTCeYeHUs 0CTaéTcs OOJIBIII0Ee KOJIUYECTBO CEeKIIUH, BO3-
PacCTaeT U BpeMs IIJIaHUPOBAaHUA 3alIPOCOB, U 00BEM HOTpGGHHeMOﬁ naMsaTi. Hamuune 60IbIITOT0 KOJIK-
YecTBa CEKIIMU HexXKeJaTeJIbHO eH.Ié XU IIOTOMY, 49TO l'IOTpe6J'IeHI/Ie IIaMATHA CePpBEPOM MOXKET 3HAYUTEIIb-
HO BO3PACTATh CO BpEMEHEM, 0COOEeHHO KOrga MHO2KECTBO CE€aHCOB O6paIlIaIOTCH KO MHOXKeCTBY CEKITUH.
9To 00BACHAETCS TéM, 9TO B JIOKAJIbPHYIO IIaMsATh KaXKOOro CceaHcCa, KOTOp]:IfI o6pa1.uaeTc;{ K CeKIHuiIM,
OOJIZKHBI OBITH 3arpyzZkKeHbl METagdHHBIE BCEX 3TUX CEKIIUH.

C Harpys3koii, npucyuei nHGpopMal¥oOHHLIM XPaHUINUIIAM, MOXKET UMeTh CMBICTI CO37IaBaTh OOJIbIIEe CeK-
uuii, yeM c Harpy3koi OLTP. Kak mpaBuio, B “HGOPMalMOHHLIX XpaHUIUIaX BpeMs IIJIaHMPOBaHUSA 3a-
IIpoca BTOPOCTENEHHO, TakK KakK ropas3no Oombllle BpeMeHU TPaTUTCS Ha BBHIIONHeHHe 3amnpoca. OpgHa-
KO Ipm J1Io00M THUIle Harpy3KU BaxKHO IIPUHUMATh IIPaBUJIbHBEIE DEIleHUs Ha paHHelU CTaJuu peasnmnsa-
1IMH, TaK Kak IPOIleCC IepeceKIMOHUPOoBaHUu TabuIl 60JIbIIOro 00 bEMa MOKET 0Ka3aThCA YPEe3BEIUAiHO
OJIUTENbHEIM. [171 ONTUMU3aluU CTPaTETUN CEKITMOHUPOBAHMS YacTO ObIBaET II0JIe3HO NIPEeIBapPUTEILHO
9MYJIMPOBaTh OXKMUAaeMyl0 Harpy3Ky. Ho HU B KoeM ciiydae HeJlb34 MojlaraTh, YTO 4eM O0JIbIlle CEKIIUH,
TeM JIy4llle, PaBHO KakK U HaoO60POT.

5.12. CTopOHHMEe paHHble

PostgreSQL wacTtryHo peanusyet cueuupukanuo SQL/MED, nmo3Bosist Bam o0paliaTbCs K JaHHBIM, Ha-
XOOSIIUMCS CHapyXHu, UCTIOb3ys oOriyHble SQL-3ampockl. Takue gaHHbIE HA3BIBAIOTCS CMOPOHHUMU.

CTopoHHUE JaHHBIE OOCTYIHH B PostgreSQL depe3 06épmKy cmopoHHUX OaHHbiX. OGEPTKa CTOPOHHUX
OaHHBIX — 3TO OMOJIMOTEKA, B3aMMOOENCTBYIOIIAs C BHEIITHMM UCTOYHHUKOM JaHHBIX ¥ CKPHIBAIOIIAs B Ce-
0e BHYTpeHHUE 0COOEHHOCTH IIOOK/II0OYEHUS U IIOJIy4eHUs NaHHbIX. HEeCKOJIbKO TOTOBBEIX 0OEPTOK IIPEMIO-
CTaBJIAIOTCS B BUOe MOAYyNel contrib ; cM. [Ipunoxkenue F. TakxkKe BB MOXKeTe HaUTU Apyrue o0EpPTKH,
BBHIITyCKaeMbIe KaK OIIOTHUTEIbHBIE TPOAYKTHL. ECii H1 0fTHa U3 CYIIeCTBYIONIUX 0OEPTOK Bac He yCcTpa-
MBaeT, Bbl MOXKETe HalucaTh CBOIO COOCTBeHHYIO (cM. ['maBy 59).

YT0o06Bl 00PATUTHCS K CTOPOHHUM [AaHHBIM, BH JOJIKHEI CO30aTh 00BEKT CIMOPOHHULL cepeep, B KOTOPOM
HacCTpauBaeTCs NOOKJIIOYEHHEe K BHEITHEMY UCTOYHUKY OAHHBIX, OIPENENISITCS IIapaMeTpPhl COOTBET-
CTBYyIOILIEN OOEPTKU CTOPOHHUX HAaHHBIX. 3aTEM BBl HOJIKHBEI CO3[aTh OAHY MJIM HECKOIBbKO CMOPOHHUX
mab.auuy, OTIPeNeNiuB TEM CaMbIM CTPYKTYPY BHEIITHUX HaHHbIX. CTOPOHHME TAaOIUIE MOXKHO HCIIOJIh30-
BaTh B 3allpocax Tak ke, Kak U oOBIYHLIE, HO UX MaHHBIE He XpaHITCs Ha cepBepe PostgreSQL. T1pu Kax-
mom 3amnpoce PostgreSQL obpaiiaeTcst K 00EPTKE CTOPOHHUX JaHHBIX, KOTOPas, B CBOI0 OYepenhb, MOJTy-
YaeT JaHHbLIEe U3 BHEUTHETO UCTOYHUKA WU epenaéT ux emy (B cnydae komaun INSERT unu UPDATE).

ITpu obpallleHuy K BHEITHUM JaHHBIM YOAJIEHHBIN UCTOYHUK MOXKET ITOTpeboBaTh ayTeHTU(GUKAIIUN KITH-
eHTa. COOTBETCTBYIOIIVE YUYETHLIE MaHHbBIE MOXKHO IPENOCTABUTEL C IIOMOIILI0 CONOCMasaeHull No/ab30-
eameiell, TI03BOJISIONINX OMIPENeIuTh B YaCTHOCTU UMEHAa U IIapOoJid, B 3aBUCUMOCTH OT TEKYIIel POoJiu
nonb3oBaTensa PostgreSQL.

HomonmuuTenbHy0 nHGopMaluio Bl Haiméte B CREATE FOREIGN DATA WRAPPER, CREATE SERVER,
CREATE USER MAPPING, CREATE FOREIGN TABLE u IMPORT FOREIGN SCHEMA.

5.13. Opyrue o0beKTbl 0a3 gaHHbIX

Tabmuiel — IeHTpalbHble 00BEKTH B CTPYKTYpPE PEeNsaINOHHON 6a3bl MaHHBIX, TAK KaK OHH COmepKaT
BaIu nauHeie. Ho 9To He equHCTBEHHBIE 0OBEKTHI, KOTOPHIE MOTYT B HEl CYIIeCTBOBAaTh. [IOMHUMO HUX BEI
MOXKeTe CO3[aBaTh U UCIIOIL30BAaTh 00BEKTH U IPYTUX TUIIOB, IPHU3BaHHLIE COEIaTh yIIpaBeHue TaHHbI-
mu 3dpderTuBHEe U yamooHee. OHM He 00CYKIOAI0TCS B 9TOH I'JIaBe, HO MEI IIPOCTO MePeYUCIINM HEKOTOPEIe
U3 HUX, YTOOBI BHI 3HAIHU 00 WX CYIIECTBOBAHUU:

* [IIpencraBneHus

94



OmnpeneneHue JaHHBIX

e OyHKOMU, IPOLEAYPHL M OTIEPATOPHI
e Tumnbl JaHHBIX U JOMEHHI
» Tpurrepsl u IpaBusa Iepe3anucu

IMTogpo6GHEee COOTBETCTBYIOIINE TEeMbI OCBelnaTcs B Yactu V.

5.14. OTcne>xuBaHue 3aBUCMMOCTEM

Korma BHI co30aéTe C0XKHBIE CTPYKTYPH 6a3 JaHHBIX, BKIIOYAOIINe MHOXKECTBO TabIUIl C BHEITHUMU
KJII0YaMU, TPEICTaBJIEHUSIMU, TPUTTepamMu, QYHKIMSIMHU U T. I1., BBl HESIBHO CO3[IaéTe CETh 3aBUCUMOCTEM
Mexny obbekTamMu. Hampumep, Tabnulla ¢ orpaHUYEeHUEM BHEITHErO KJIlo4Ya 3aBUCUT OT TaOIUITLI, Ha
KOTOPYIO OHA CCHIJIaeTCs.

[71s1 coxpaHeHus 11eJIOCTHOCTU CTPYKTYPHI Bceil 6a3nl maHHBIX, PostgreSQL He mo3BonseT yoansaTh 00b-
€KTHI, OT KOTOPHIX 3aBUCAT Opyrue. Hampumep, nomneiTKa yaanuTh Tabnuiy products (MBI paccMaTpUBaIu
eé B I[Tompasperne 5.4.5), OT KOTOPO# 3aBUCUT Tabnulla orders, IPUBEOET K OMIMNOKE TPUMEPHO TAKOT'O
COoImepXKaHuA:

DROP TABLE products;

OUMBKA: ypmanutb obwvexT "Tabnuua products" Henb3d, Tak Kak OT HEro 3aBHUCAT Opyrue

[IOOPOBHOCTH: orpanuueHue orders_product_no_fkey B orTHomenuu "Tabnuua orders" 3aBHCHUT
or obwvexTa "Tabnuua products"

TIIOINCKA3KA: IOng ymaneHud 3aBUCHUMBIX OOBBLEKTOB ucnonbayuTe DROP ... CASCADE.

Coo06iienue 06 omubKe OAET IMONIEe3HYI0 MOACKa3Ky: eCJIU Bhl HE XOTUTE 3aHUMAThLCS TUKBUIAIINEN 3aBU-
CHUMOCTeH II0 OTOEeIbHOCTH, MOKHO BHITIOJTHUTD:

DROP TABLE products CASCADE;

¥ BCe 3aBHUCHUMBIE 0OBEKTHI, a TaKXkKe 00BbeKThI, 3aBUCSINNE OT HUX, OyOyT yIOalleHb PeKypPCHUBHO. B aToM
cnydae Tabmuila orders ocTaHeTCs, a yoaJjieHo OyIOeT TOJILKO e€ orpaHHYeHHe BHEITHEero Kiiovda. Yaane-
HUe He PaCIPOCTPAHUTCS Ha ApPyrue OoOBbeKThl, TAK KaK HU OOMH OOBEKT He 3aBHUCHUT OT 3TOT0 OT'PaHU-
yeHUA. (Eciu BEI XOTHTE IIPOBEPUTH, UTO IPOU30OUAET IPHU BHIIIOJTHEHUHU DROP ... CASCADE, 3allyCTUTE
DROP 0e3 CASCADE U mpouuTaiTte NogpoBHOCTH (DETAIL).)

IToutu Bce KoMaHOEl DROP B PostgreSQL moamepzKuBalOT yKa3aHue CASCADE. KOHe4YHO, BUL BO3MOXKHBIX
3aBHCHUMOCTEH 3aBHCHUT OT THUIIA 00BbeKTa. BuI TakK:Ke MozKeTe HallucaTh RESTRICT BMECTO CASCADE, YTOOEI
BKJIIOYHUTD ITIOBEOEHUE II0 YMOIYaHUIO, KOTrma O0BbEKT MOXKHO yHOAIUTh, TOJIPKO €CJIM OT HEro He 3aBUCST
HUKaKue OpyTrue.

IIpuMmeyanue

Craupmapt SQL TpebyeT sIBHOTO yKa3aHUS RESTRICT uiau CASCADE B KOoMaHAe DROP. Ho ato Tpebo-
BaHUe Ha CaMOM [IeJie He BHIIIOIHAeTCS HU B ogHoM CYB]I, Ipy 9TOM OOHU CUCTEMBI 110 YMOJIYaHUI0
Ioapa3yMeBaloT RESTRICT, a Apyrue — CASCADE.

Ecnu B KoMaHOe DROP IIEPEYUCISIIOTCS HeCKOIBKO 00BeKTOB, CASCADE TpeOyeTcs YKa3blBaTh, TOJIBKO KO-
r7a eCcTh 3aBUCUMOCTH BHE 3aJlaHHOY rpynmkl. Hampumep, B KoMaHae DROP TABLE tabl, tab2 IIpH Ha-
JINYUY BHEITHETO KITI0Ya, CCHIJIAIOIET0Cs Ha tabl M3 tab2, MOXKHO HE YKa3BIBaTb CASCADE, 4TOOBI OHa
BBITIOJTHUJIACH YCIEIITHO.

71 1momb30BaTeNbCKUX (YHKIIUM UM IIPOLEeAyp, TEeI0 KOTOPHIX 3aJaHO CTPOKOBOM KOHCTAHTOM,
PostgreSQL oTcnexuBaeT 3aBUCUMOCTH, CBI3aHHBIE C BHEIIIHE BUOUMBIMU CBOMCTBaMU (DYHKIIUU, TaKU-
MU KaK TUIIBEI apTyYMEHTOB U pe3yJibTaTa, HO He 3aBUCUMOCTH, KOTOPBEIE MOTYT OBITh BHISIBJIEHEI TOJIBKO
Ipu aHanu3e Tejla QyHKOUM. B KauecTBe IpuMepa paCCMOTPUTE CIIEOYIOMUY CIleHapui:

CREATE TYPE rainbow AS ENUM ('red', 'orange', 'yellow',
'green', 'blue', 'purple');
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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 MoxkHO HaiTu B Pasgene 38.5.) PostgreSQL OyneT moHUMAaTh, 4TO QYHK-
IMs get_color_note 3aBHUCHUT OT THIIA rainbow: IPHU yOalleHUU THUIa OymeT NPUHYOUTENIFHO yoalieHa
byHKIMSA, TaK KaK TUI €€ apryMeHTa OKa3kIBaeTcs HeonpeneneéHHbM. Ho PostgreSQL He OymeT yIUTHI-
BaTh 3aBUCUMOCTh get_color_note OT TaOIUIBI my_colors ¥ He YOAIUT QYHKIMIO IIPU yOaJIeHUu Tabiu-
usl. Ho y 9TOro mogxoma ecTh He TOJIBKO MUHYC, HO U TIJTIOC. B cmydae oTcyTcTBUS TabmUIlb 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 CHOBa OymeT paboTaTh.

C mpyroi CTOPOHEI, IIPHU ONpemeneHny (YHKIMK UITH ITPOLIeaypsl B CTUIe cTaHmapTa SQL eé Tesno pa30u-
paeTcsi, U BCe 3aBHCUMOCTH, paclio3HaBaeMble CHHTAaKCUUYEeCKNM aHa/JIN3aTOPOM, COXPAHAIOTCA. TaKuM
006pa3oM, ecniu 3amucaTh IPUBENEHHYIO BHIIIE (QYHKIIUIO KaK

CREATE FUNCTION get_color_note (rainbow) RETURNS text
BEGIN ATOMIC

SELECT note FROM my_colors WHERE color = $1;
END;

, TO OymeT u3BeCTHA 3aBUCUMOCTD (DYHKIIUH OT TaOJIHUIILI my_colors M KOMaHaa DROP €€ o6paboTaer.
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NnaBa 6. Moandpukauma faHHbIX

B npeprimyieit rmaBe Mbel 00CyKOaiy, Kak co34aBaTh TaONUIE U OPYTUe CTPYKTYPHL OJIT XPaHEHUS OaH-
HbIX. Temeps NPUNIIIO BpeMs 3al0JIHUThL TaOIUIEl JaHHBEIMU. B 3TOM riaBe MBI paccKaxkeM, Kak noOas-
JISITh, U3MEHSTH U YOANATh JaHHBIe U3 Ta0IuI. A U3 CIeQyIoeil T1aBE BB HAKOHEI] Y3HaeTe, KaK U3BJie-
KaTh HyKHBIE BaM JaHHBIE U3 0a3bl JaHHEIX.

6.1. loObaBneHue paHHbIX

Cpa3sy 1mocie co3maHusi TaOIUIbl OHa HE COMEePKUT HUKAKUX HaHHBIX. [I03TOMYy, 4TOOB OHa OblIa MOJies-
Ha, B Heé mpexKae BCero Hy»KHO mo0aBUThL MaHHBIE. I10 CyTH maHHBIe HOOABISAIOTCS B TAOMHUIY IO OMHOMN
cTpoke. M XOTSI BHI KOHEYHO MOXKeTe MO0aBUTh B TaOJMIIy HECKOILKO CTPOK, MOGABUTh B HEE MEHBIIIe,
YyeM CTPOKY, HeBO3MOXKHO. Jlake ecjii Bbl yKa3bIBaeTe 3HAYEHUS TOJIbKO HEKOTOPHIX CTOJIOIIOB, CO30AET-
CsI TIOJTHAsI CTPOKA.

YTto06BI CO3TaTh CTPOKY, BH OymeTe mcronb3oBaTh KoMauay INSERT. B aToit KomaHAe He0OOXOOUMO yKa-
3aTh UM TaONIULE 1 3HaYeHus cToyi6oB. HanpuMmep, paccMoTpuM Tabiuily ToBapoB u3 ['1assr 5:

CREATE TABLE products (
product_no integer,
name text,
price numeric
)i
[106aBUTL B HEE CTPOKY MOIKHO OBIIIO OHI TaK:
INSERT INTO products VALUES (1, 'Cheese', 9.99);

3HaueHUs TJaHHBIX II€ePEeYUuCIIAITCA B IIOPAOKE CTOJ'I6LIOB B Ta6J'[I/ILIe U Pa3OeIarnTCAd 3allAThIMU. OOBIYHO
B KayeCTBe 3HAaUYeHUM YKa3bIBAKOTCA KOHCTAHTEI, HO 3TO MOT'YT OBITh U CKaJIdPHBIE BEIPAXKEHNA.

IToka3aHHAas BHIIIE 3aMIMCh MMEET OJMH HEJOCTAaTOK — BaM HEOOXOOMMO 3HATH ITOPSIIOK CTOJIOIOB B Tab-
nune. YTo6s n36ezKaTh 3TOT0, MOKHO IIEPEYUCIIUTD CTONOIE TBHO. Hampumep, crenyiomie 1Be KOMaH-
OBl MaOyT TOT K€ Pe3yJ/IbTaT, YTO U ITIOKa3aHHas BHIIIE:

INSERT INTO products (product_no, name, price) VALUES (1, 'Cheese', 9.99)
INSERT INTO products (name, price, product_no) VALUES ('Cheese', 9.99, 1)

MHoOrue C4uTaioT, 4TO JIy4quie BCerjga siBHO YKa3bIBaTh UME€Ha CTOJ'I6LIOB.

Ecnu 3Ha4YeHUS OIpemensiioTCs He [JIs BCeX CTOJOIIOB, JIMIIMHUE CTOJIOIBI MOXKHO OIIyCTHTb. B Takom
Cydae 3TH CTONOIIBI IOJIydaT 3HaYeHUs Mo yMondauuio. Hampumep:

INSERT INTO products (product_no, name) VALUES (1, 'Cheese');
INSERT INTO products VALUES (1, 'Cheese');

Bropas ¢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. YUMsa TaOnIUIBEl ¥ U3MEHSIEMOT'0 CTOJIOa
2. HoBoe 3HaueHue cTosbdia
3. Kputepuii oTrbopa U3MEHSIEMEIX CTPOK

Ecnu BBl moMHUTE, B [71aBe 5 TOBOPUIOCH, YTO B SQL B MPHUHIIWIIE HET YHUKAJIPHOTO UAEHTU(DUKATOPA
cTpok. TakuM 00pa3oM, He BCerga BO3MOXKHO SBHO YKa3aTh Ha CTPOKY, KOTOPYIO TpeOyeTCss U3MEHUTD.
ITosToMy HEOOXOOMMO yKa3aTh YCJIOBUS, KAKUM IOJIZKHBI COOTBETCTBOBaThH TpebyeMasi CTpoka. TOJIBKO
ecnu B TaOnuIle eCTh TEPBUYHBIN KITI0Y (BHE 3aBUCUMOCTH OT TOTO, OOBSIBIISIIIN BHI €T0 UJIM HET), MOXKHO
OOHO3HAYHO afipeCcoBaTh OTHEJIFHEIE CTPOKHU, OIPENEIUB YCIIOBHE M0 IEPBUYHOMY KITIOUY. DTUM ITONb3Y-
I0TCSI TpaduYecKre WHCTPYMEHTH [jig paboThl ¢ 6a30¥ JaHHHBIX, JAIOIINEe BO3MOXKHOCTL PEaKTHPOBATh
OaHHBIE TI0 CTPOKAaM.

Hanpuwmep, cnenymomnias KOMaHOa YBEINYXUBAET [IEHYy BCEX TOBAapPOB, UMEBIIMNX OO0 3TOr0 eHy 5, o 10:
UPDATE products SET price = 10 WHERE price = 5;

B pe3ynbTaTe MOXET U3MEHUTHCS HOJb, OTHA MJIM MHOXKECTBO CTPOK. M eciiu 9TOMYy 3ampocy He O6ymer
YIOBJIETBOPSATL HU OOHA CTPOKA, 9TO He OyaeT OInbKOM’.

I[laBaiiTe pacCMOTPHUM 3Ty KOMaH[y moapobHee. OHa HAYMHAETCS C KII0YEBOTO CJIOBa UPDATE, 3a KOTO-
puIM uOeT uMs Tabauibl. Kak 00LIYHO, MM TaOIHITEI MOXKET OBITh 3aIllCAHO B IIOJTHOM (opMe, B ITPOTUB-
HOM Cllydyae OHa OymeT HaifeHa IO MyTH. 3aTeM HUOET KJII0YEBOEe CI0BO SET, 3a KOTOPBIM CIEAYeT UM
cTonllla, 3HAaK PaBEHCTBA U HOBOE 3HAYEHHE CTONI0Ia. ITUM 3HAUEHHUEM MOXKeT OBITh JTI000€e CKalsIpHOoe
BEIpa’KeHNe, a He TOJIbKO KOHCTaHTa. Hanmpumep, eciiu BE 3aXO0TUTE NOOHATE IIeHY BCcex ToBapoB Ha 10%,
9TO MOKHO CHe/IaTh TakK:

UPDATE products SET price = price * 1.10;

Kak BUOHO M3 3TOTO MpPHUMepPa, BEIpaXkeHMe HOBOTO 3HAUYEHUST MOXKET CCHIJTaThCS Ha CYIIEeCTBYIOIINE 3Ha-
YeHHsI CTOJIOIIOB B CTPOKE. MBI TaKxXKe OIYCTHUJIM B HEM IIpedJioKeHne WHERE. DTO O3HAYaeT, YTO OymyT
U3MEHEHHl BCe CTPOKY B Tabnuie. Ecnu xKe 3TO IpeIokeHne MPUCYTCTBYET, U3MEHSIIOTCS TOJIBKO CTPO-
KM, KOTOpPhIE COOTBETCTBYIOT YCJIOBHIO WHERE. 3aMeTbTe, UTO XOTS 3HAaK PAaBEHCTBA B IMPEIIOKEHUUN SET
00603HavYaeT omepanuio MTPUCBanBaHusI, a TAKOH e 3HaK B IMIPEAJIOKEHUN WHERE UCTIOTb3yETCS OJIST CPaB-
HEeHWUsI, 3TO He IIPUBOOUT K HEOOHO3HAYHOCTHU. V1 KOHEYHO, B YCIIOBUM WHERE He 00s13aTeJIbHO HOJIXKHAa
OBITH IPOBEPKAa PAaBEHCTBA, a MOTYT IPUMEHSThECS U OpyTHue omepaTopsl (cM. ['maBy 9). Heob6xomumo Tomb-
KO, 4TOOHI 9TO BHIPazKeHKe BO3BPAIllajio JOTHYEeCKUN Pe3yIbTarT.

B KOMaHOe UPDATE MOZKHO M3MEHHUTH 3HAYEHHUSA CPa3y HECKOJIBKUX CTOJ'I6].IOB, IIepevdYrCiIuB UX B IIPEOJIO-
JXKeHuu SET. Hampumep:
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UPDATE mytable SET a = 5, b = 3, ¢ = 1 WHERE a > 0;

6.3. YoaneHue AaHHbIX

M= pacckas3anu O TOM, KaK Jo0aBNsATh MaHHBIE B TAaOMUILI ¥ KaK M3MEHSTh UX. Termeph BaM OCTaloCh
y3HaTh, KaK yOAIUTh JaHHbIE, KOTOPHIE OKAa3a/luCh He HYXKHBL. Tak XKe, Kak Ho0aBiIsiTh JaHHBIE MOXKHO
TOJIBKO IIETBIMU CTPOKAMHU, YOAJISTh UX MOKHO TOJTBKO TI0 CTPOKaM. B mpedsiayiiem pa3gesne MBI OTMETH-
7, 4TOo B SQL HET BO3MOXKHOCTH HATIPSIMYIO afpeCOBaTh OTHAEJIbHEIE CTPOKH, TAaK YTO YAATUTh n30paHHbIe
CTPOKH MOZKHO, TOMBKO CHOPMYIMPOBAB [JI HUX MOAXOAsSIINe ycinoBus. Ho ecnu B TabGnuiie ecTh mep-
BUYHBIN KITIOY, C €T0 TTOMOIIIHI0 MOKHO OAHO3HAYHO BHIAEIUTD ONTPENEIEHHYI0 CTPOKY. ITpu 9TOM MOXKHO
TaK JKe yOaJIUuTh IPYIIEL CTPOK, COOTBETCTBYIOIIME YCIIOBUIO, MO0 Ccpa3dy BCe CTPOKYU TalJIUITHL.

g yoanmeHUs CTPOK HCIojb3yeTcss KoMaHga DELETE; eé cMHTAaKCHUC O4eHb II0OX0XK Ha CUHTAKCUC KO-
maHgsl UPDATE. HampuMep, yOaauTh BCe CTPOKHU U3 TaOIUIIEI C TOBapaMH, HMEIOUMHU 1ieHy 10, MOXKHO
TakK:

DELETE FROM products WHERE price = 10;

Ecnu BBl HanuimneTe IIPOCTO:
DELETE FROM products;

OymyT ymajeHbl Bce cTpoku Tabmuilkl! ByabTe oCTOpOXKHBI!

6.4. Bo3BpaT OaHHbIX U3 USMEHEHHbIX CTPOK

HMHorpa ObIBaAEeT IIOJIE3HO MOIyYaTh JaHHbBIe U3 MOOUMHUITMPYEMBIX CTPOK B ITpoIlecce uxX 06paboTKu. ITO
BO3MOXKHO C HMCIIOJIb30BaHUEM IIPEOIOKEHUsT RETURNING, KOTOpPOe MOXKHO 3afaTh AJIT KOMaH[ INSERT,
UPDATE M DELETE. [IpuMeHeHKne RETURNING II03BOJISIeT 000HTHCE 63 JOIOIHUTEeILHOTO 3alIpoca K 0ase
st cbopa MaHHBIX M 9TO OCOOEHHO IIeHHO, KOTHa KaK-TO MHa4Ye TPYOHO IIOIyYUTh U3MEHEHHBIE CTPOKH
HagEeXXKHBEIM 00pa3oM.

B mpennoxkeHuu RETURNING OOMYCKAETCS TO XK€ COOEPKUMOE, YTO M B BBHIXOOHOM CIIMCKE KOMAaHIBI
SELECT (cM. Pa3gen 7.3). OHO MOKeT comepKaTh UMeHa CTOJIOIIOB 1eJIeBOM TaOMUITLl KOMAHILl MIX 3HAa-
YeHUusda BBIpa}KeHI/Iﬂ C 3TUMHU CTOJI6LIaMI/I. Takske 4yacTo IIpPUMEHAEeTCd KpaTKasa 3alliCh RETURNING *, BBI-
Ouparollias BCe CTOJIOLE! 1eJIeBOM TabIUIbl 10 HOPALKY.

B xomaHIe INSERT JaHHEIE, BEllaBaeMble B RETURNING, 00pa3yl0TCsI U3 CTPOKHU B TOM BHIEe, B KAKOM OHA
ObU1a BCcTaBjeHa. ITO He 0YEeHb I10JIe3HO IIPU IIPOCTOM Ho0aBlieHUH, TaK Kak B pe3yibTaTe OYOYT IIOJy-
4eHHI Te Xe OaHHble, YTO ObLIU IepedaHbl KiueHToM. Ho 9To MoxkeT OBITh 04eHb YOOOHO IIPK UCIIOJIb-
30BaHUM BHIUMCIIIEMBIX 3HAYEHMH N0 ymMoyauuio. Hanpumep, ecnu B Tabnuile ecTh cTonbell serial, B
KOTOPOM T'eHepUPYIOTCS VHUKaIbHEIe UOEeHTU(PUKATOPE], KOMaHAa RETURNING MOXKeT BO3BPaTUTh UAEH-
TU(PUKATOP, Ha3HAUYEHHLIN HOBOM CTPOKeE:

CREATE TABLE users (firstname text, lastname text, id serial primary key);

INSERT INTO users (firstname, lastname) VALUES ('Joe', 'Cool') RETURNING id;

Hpe,t[nox&eHHe RETURNING TaK>Xe€ O4€eHb IIOJIE3HO C INSERT ... SELECT.

B xomaHpe UPDATE maHHBIE, BEIIaBaeMble B RETURNING, 00pa3yiOTCsI HOBEIM COOEPKUMEBIM N3MEHEHHOMU
CcTpoku. Hanpuwmep:

UPDATE products SET price = price * 1.10
WHERE price <= 99.99
RETURNING name, price AS new_price;

B KomMaHOe DELETE JaHHBLIE, BEIIaBaeMble B RETURNING, 00pa3yoTCsI COIEepPKUMBIM YOAJIEHHON CTPOKH.
Hampumep:

DELETE FROM products
WHERE obsoletion_date = 'today'
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RETURNING *;

Ecnu gns neneBoi TaGmIUILl 3aalbl TPUrTepk! (cM. I'maBy 39), B RETURNING BHIHAIOTCS [aHHBIE 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

ITporecc M KOMaHOa MOMyYEeHUsT OAaHHBIX M3 0a3bl JaHHBIX Ha3bIBaeTCs 3anpocoM. B SQL 3ampock
hopMynIUPYIOTCS C MOMOIIBIO KOMAHAE SELECT. B 0011eM Bume KoMaHma SELECT 3alIMCHIBAETCS TaK:

[WITH s3anpocel_with] SELECT cnucokx_Bri6bopku FROM TabiHuHOE BHPAXEHHE
[onpengeneHHe_COPTHPOBKH]

B cnepyromux pa3genax nogpoOHO OMUCHBAIOTCS CIIMCOK BEIOOPKYU, TabIMYHOE BEIpaXkKeHMe U oIlpeenie-
HUE COPTUPOBKU. 3aIIPOCH WITH ABASIOTCS paclIMpeHHON BO3MOXKHOCThIO PostgreSQL u 6ymyT paccmMoT-
DPEHEHI B IIOCJIEAHIOI0 OYepenb.

ITpocTo# 3ampoC BHITIIAOUT TaK:
SELECT * FROM tablel;

Ecnu npenmnosioXkuTh, 4To B 6a3e maHHBIX eCThb Tabnuia tablel, 9Ta KOMaHIa IOJIYYUT BCE CTPOKU C
COTIEPKUMEBIM BCEX CTOJIOLOB U3 tablel. (MeTon BEIAuM pe3yjibTaTa OMpPEmeNseT KINEeHTCKOe MPUJIo-
xenue. Hanpumep, nmporpamma psql BeiBemeT Ha 9kpaHe ASCII-tabnuily, XOTSI KITUEHTCKUE OUOITMOTEKHN
TTO3BOJISIOT U3BJIEKATh OTHOEJIbHEIE 3HAUEHHUS U3 Pe3yabTaTa 3ampoca.) 34ech CIUCOK BEIOOPKY 3aaH Kak
*, 9TO O3HAYAaeT, YTO 3allPOC AOJIKEH BEPHYTh BCE CTOJIOIE TaOIMYHOT O BEIpakeHus. B crircke BEIGOPKH
MOZKHO TaKXKe yKa3aTh IOOMHOXKECTBO JOCTYIIHEIX CTOJIOOB HUJIM COCTABUTh BEIPAXKEHUS C 9TUMU CTOJIO-
namu. Hanpumep, eciiu B tablel €CTh CTOJIOIH a, b ¥ ¢ (M BO3MOXKHO, IPYTrHe), BBl MOXKETE BHITIOJTHUTH
CIIEeOYIOUIUM 3aIpoc:

SELECT a, b + ¢ FROM tablel;

(B IPeamONI0KEHUY, YTO CTOJIOIE b M ¢ UMEIOT YHCJIOBOM THM HMaHHEBIX). [lompoOHee 3TO omucaHo B Pas-
mene 7.3.

FROM tablel — 3TO HpOCTefIIHHfI THUII TaOIUYHOTO BEIPDAXKEHUA, B KOTOPOM IIPDOCTO YUTAETCA OOHaA Tab-
JINIIA. Boo6me TaOIUYHBIEe BEIPpAXKEHUA MOT'YT OBITH CJIOKHBIMH KOHCTPYKIUAMU U3 0a30BhBIX TaﬁHI/II_I, CO-
eIUHEeHUN u II1043aIrpoCoB. A MOIXKHO U BOBCE OIIYCTUTH TabGIuYHOe BEIPpAKE€HHWEe U UCIIOJIb30BaTh KOMaHOY
SELECT KaK KaJIbKYJIsATOD:

SELECT 3 * 4;

B aToM MozkeT OBITH OOJIBIIIE CMEBICTIA, KOTTIAa BEIPA’KEHUS B CIIMCKE BEIOOPKK BO3BpAIllal0T MEHSIOIINECS
pe3ynbTaThl. HanpuMep, MOKHO BEI3BaTh QYHKIIMIO TakK:

SELECT random() ;

7.2. TaOnnyHbIe Bblpa>keHUs

TabauyHoe 8blpajceHue BEIYUCISIET TabauIly. ITO BRIpaXKeHUe CONEPKUT IPeayIoKeHne FROM, 3a KOTO-
PBIM MOTYT CJIETOBATh MPEOJIOKEHUsI WHERE, GROUP BY M HAVING. TpuBHasbHbIe TaOTUYHBEIE BHIPAKEHUS
IIPOCTO CCHITAIOTCS Ha (pu3nyeckyio TabIuily, eé Ha3bIBaloT TakxkKe 6a30BoM, HO B 60j1e€e CII0KHBIX BhIpa-
KEHUSIX TaKue TabJIUIBI MOXKHO MPeoOpPa30BEBATh U KOMOMHUPOBATH CAMBIMU Pa3HBIMU CITOCOOAMH.

Heo6s13aTenbHbIe IPEOIOKEHUST WHERE, GROUP BY M HAVING B TaOJIMYHOM BBIPAXKEHHUH OIPENENsIOT II0-
CIegoBaTeJIbHOCTL ITpeo0pa30BaHui, OCYIIECTBIIIEMEIX C JAaHHBIMU TaOJIHIILI, ITIOTYYEHHON B ITPEeOJIokKe-
HUM FROM. B pe3ynbTaTe 9TuX mpeoOpa30BaHuii oOpa3yeTcss BUPTyaabHas TabJuila, CTPOKH KOTOPOH Iie-
pemaTCs CIUCKY BEIOOPKH, BEIYUCIISIIONEMY BHIXOOHBIE CTPOKH 3aIrpoca.

7.2.1. Npepno>xxeHune FROM

IMpemnoxenne FROM 00pa3yeT TaOMUITy U3 OOHOM MM HECKOJIbKUX CCHIIOK Ha TaOJIHIE], Pa3menéHHBIX
3aIsITHIMH.
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FROM rabmuwuyHad_ccelixa [, TabnuHuygad_ccelixa [, ...]]

3mech TaOIMYHOM CCBIIKON MOXKET OBITh UM TaOIUIIEl (BO3MOXKHO, C MMEHEM CXEeMHbI), ITPOU3BOHAasA Tab-
JIMIa, HallpuMep II0A3allpoc, coenuHenne TabIuI] UIIH CII0XKHas KOMOMHAIMS 9TUX BapHaHTOB. Eciiu B
MIPEIIOKEeHUN FROM IIEPEUYUCIITIOTCS HECKOJILKO CCBUIOK, IJIS HUX IIPHUMEHSIEeTCS MepeKpPECTHOe COoemu-
HeHue (TO eCTh JeKapTOBO IIPOMU3BeeHHe UX CTPOK; CM. HuxkKe). CIIMCOK FROM ITpeobpa3yeTcs B IIPpOMe-
KYTOYHYIO BUPTyalIbHYI0 TabIHIy, KOTOpas MOXKeT IIPOUTH Yyepe3 IIpeoOdpa30BaHus WHERE, GROUP BY M
HAVING, U B UTOTre OoIpeneinT peSYJIbTaT TaGHI/I‘IHOFO BEIPDa2KEHU .

Korpa B Ta6mnyHOM CChIIKE YKa3bIBaeTCs TabIuIla, SBISIONIasCs POOUTETbCKOM B MepapXuu HacaenoBa-
HUS, B pe3ynbTaTe OyAyT MOTy4YeHBl CTPOKM HE TOJBKO 3TOM TabGIUIILI, HO U BCEX €€ MOYepHUX TabIuIl.
YT0o6BI BEIOPATh CTPOKHU TOJIBKO OOHOM POAUTENBCKOM TabIMIIL, TIEpe €€ UMeHeM HYKHO T00aBUTH KITIO-
YyeBOe CJIOBO ONLY. YUTHUTeE, UTO IPU 3TOM OyOyT MOJIy4eHBI TOJILKO CTOJIONLI yKa3aHHON TabJIUILI — [0-
TIOJIHUTEJIbHBIE CTOIOLEI JOYepHUX TabJIull He ITonangyT B pe3yJbTar.

Ecnu ke BH He no6aBn5{eTe ONLY mmepen UMeHeM Ta6J'[I/ILIbI, BBEI MO2KeTe OOoIInCaTh IIOCJIe HEero *, TeEM Ca-
MEBIM YKa3adB, 9YTO OOJI2KHEIL 06pa6aTBIBaTBCH 1 BCE€ ONO4YEepHuUue TaGJ’II/ILIbI. HpaKTI/I‘-IeCKI/IX IIPUYXH HCIIOJIb-
30BaTh 3TOT CUHTAKCHUC OOMbINle HET, TaK KaK IOUCK B OO4YEepHUX Ta6n1/1uax Tellepb MPOU3BOOUTCHA IIO
YMOJI9YaHHUIO. OpHaKo 3Ta 3anucCh IIogoepzXKMBaeTCd OJidi COBMECTHMOCTHU CO CTApPbIMU BEPCUAMMU.

7.2.1.1. CoeauHéHHbIe Tabnuubl

CoemuuéHHas Tabnuila — 3TO TaOIWIlA, IOTyYeHHAsd U3 OBYX OPYTUX (peabHbIX WKW TPOU3BOMHEIX OT
HIX) TAOJIKII B COOTBETCTBUH C IIPABUJIAMH COeqUHEHN I KOHKPETHOTo THuna. OOInii CHHTAKCHC OIIMCAHNST
COEOUHEHHOU TaOJIUIIbL:

T1 run_coenuHeHus T2 | yCHOBHE_COEOHHEHHI |

CoenuHeHUs TI00BIX TUIIOB MOTYT BKJIA[IEIBATHCS APYT B APyTa UITH OOBbeOUHSTHCS: U T1, U T2 MOTYT OBITh
pes3yIbTaTaMu COequHeHus. [/ OMHO3HAYHOr 0 OIpeaesIeHus IOPSAaKA COeqUHeHNN IPEeII0KeHNsT JOIN
MOXKHO 3aKJII04aTh B CKOOKHU. Eciu CKOGKM OTCYTCTBYIOT, IIPE/IOKEeHUsT JOIN 00pabaThIBalOTCS CleBa
HaIIpago.

THUNbLI COeTUHEeHUH
IepekpécTHOE coegUuHEeHUEe
T1 CROSS JOIN T2

CoennHEHHYIO TabIUIy 00pa3yioT BCe BO3MOXKHEIE COUETAHMsI CTPOK U3 T1 U T2 (T. e. UX JIeKapTo-
BO mpou3BeIeHre), a Habop e€ cTonb1oB 00beOuHAET B cebe CTONOIE T1 CO CIEOYIOINMU 3a HUMH
cronbuamu 72. Ecnmu Tabnuusl cogepxkaTt N u M cTpoK, coequHEHHasA Tabnuila 0ygeT cogepxkaTtb N
* M CTpOK.

FROM T1 CROSS JOIN T2 paBHO3HA4YHO FROM TI1 INNER JOIN T2 ON TRUE (cM. HMZKe). DTa 3alluCh
TaKzKe paBHO3Ha4yHa FROM T1, T2.

IIpumMmeyanue

IMTocnenHsis 3alKUCh He MOJTHOCTHIO SKBUBAJIEHTHA ITEPBLHIM HIPHU YKa3laHuM 6ojee 4eM OByX Tal-
JIWI, TaK KaK JOIN CBSI3bIBAaeT TAOIWIIHI CHJIbHee, ueM 3amsdTas. Hampumep, FROM TI1 CROSS
JOIN T2 INNER JOIN T3 ON ycmoBxHe HE PAaBHO3HAQYHO FROM TI1, T2 INNER JOIN T3 ON
ycaosue, Tak KakK ycrosue MOXKET CCHIJIAThCS Ha T1 B IIEPBOM Cjiydae, HO He BO BTOPOM.

CoenyHEeHHs C COIIOCTaBIEHUSAMU CTPOK

T1 { [INNER] { LEFT RIGHT FULL } [OUTER] } JOIN T2 ON moruuecxoe_ BhlpaXeHHE
T1 { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2 USING ( CHHCOK CTOJIBLOB
COEOHHEHHST )

T1 NATURAL { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2
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CnoBa INNER M OUTER HeoOsi3aTeNbHHI BO Bcex (opmax. ITo ymMonmuaHuio mompa3yMeBaeTcss INNER
(BHYTpEeHHee COelMHEeHNe), a IPU YKa3aHuu LEFT, RIGHT U FULL — BHeIIIHee COeIuHEeHue.

Ycaosue coeduHeHus ykKa3bIBaeTCsAd B MPENJIOKEHUN ON MM USING, MO0 HEIBHO 3aJaéTCs KITI0Ye-
BBIM CJIOBOM NATURAL. ITO YCJIOBHE OHpEfesseT, KaKie CTPOKU ABYX MCXOOHBIX TaOJIMI CUUTAIOTCS
«COOTBETCTBYIOIIMMU» OPYT OAPYTY (3TO MOAPOOHO PacCMaTPUBAETCS HUXKE).

Bo3MoKHBIE TUITEI COEOUHEHUM C COIIOCTABIEHUSIMU CTPOK:
INNER JOIN

IOnst kaxkpo#t ctpoku R1 m3 T1 B pe3ynbTupylomed Tabnule COOEpPXKUTCA CTPOKa OIS KaXKAou
CTPOKH B T2, yIOBIETBOPSAIIIEHN YCIOBUIO coenuHerus ¢ R1.

LEFT OUTER JOIN

Cuauasa BHIIONHsIEeTCs BHyTpeHHee coemuHenne (INNER JOIN). 3aTtem B pe3ynbTaT HOOaBISIOT-
cs1 Bce CTpoku u3 T1, KOTOPEIM He COOTBETCTBYIOT HHKaKue CTPOKU B T2, a BMeCTO 3Ha4YeHUH
ctonbioB T2 BctaBnsiorcss NULL. TakuMm obpa3oM, B pe3ynbTUPYIOIed Tabmuile Bcerma OymeT
MHHHUMYM OOHA CTPOKA [OJI KaXaou cTpoku u3 T1.

RIGHT OUTER JOIN

Cuauasa BHITONHsIeTCs BHyTpeHHee coemuHenne (INNER JOIN). 3aTtem B pe3ynbTaT DOOABISIOT-
Ccs1 BCe CTpokKU U3 T2, KOTOPEIM He COOTBETCTBYIOT HHKaKue CTPOKU B T1, a BMecTo 3Ha4YeHUU
ctonbioB T1 BcTaBmssiorcss NULL. 9To coemuHeHue siBiusieTcsa odbpaTHHM K jeBoMy (LEFT JOIN):
B pe3ynbTUPYyIOLIel Tabmuile Bcerna OygeT MUHUMYM OOHA CTPOKA i KaXKOou CTPOKU u3 T2.

FULL OUTER JOIN

CHayaJia BHIIOJTHSIETCS BHYTPEHHEE COefUHEHNE. 3aTEM B Pe3yJIbTaT H0OaBIISIIOTCS BCE CTPOKU U3
T1, KOTOPBEIM HE COOTBETCTBYIOT HUKaKKe CTPOKHU B T2, a BMECTO 3HaYeHuU cTo010B T2 BCTaBIIs-
torcsa NULL. Y HakOHel, B pe3yabTaT BKIIOYaITCI BCe CTPOKM U3 T2, KOTOPEIM HE COOTBETCTBYIOT
HUKakue CTPokKu B T1, a BMecTo 3Ha4deHu# ctosbioB T1 BcraBmsiorcss NULL.

IIpennoxkeHue ON onpenenseT Haubonee 0611yi0 ¢GOpMy YCIOBUS COEIUHEHUS: B HEM yKa3bIBAIOTCS
BBIPAKEHUS JIOTUYECKOTO THUIA, MOAOOHEIE TEeM, YTO MCIOMb3YIOTCS B MPEMJIOKEHUM WHERE. ITapa
CTPOK M3 T1 U T2 COOTBETCTBYIOT APYT OPYTY, ECJIX BEIpakKeHue ON BO3BpAIlAeT [Jjisd HUX true.

USING — 3TO COKpAaIlléHHas 3alliCh yCIJIOBUS, II0JIe3Has B CUTyallul, KoTrha ¢ 00eruX CTOPOH coenuHe-
HUS CTOJIOIEI UMEIOT OOUHAKOBEIE UMeHa. OHa IPUHUMAET CIIMCOK OOIIUX UMEH CTOIOIIOB Yepes 3a-
nATYI0 ¥ GOPMUPYET YCIIOBUE COeIUHEHUS C paBeHCTBOM 3TUX cTonOnoB. Hanpumep, 3anuce coenu-
HEeHUS T1 U T2 C USING (a, b) popMupyeT ycioBue ON Tl.a = T2.a AND Tl1.b = T2.b.

Bonee Toro, mpu BEIBOOe JOIN USING MCKIIOYAIOTCS M3OBITOYHEIE CTOJIOIEI: 00a COIMIOCTaBIEHHEIX
cTosib11a BEIBOOHUTHL HE HYXKHO, TaK KaK OHU COIepzKaT OJMHAKOBBIE 3HaYeHWsd. Torma Kak JOIN ON
BEILAET BCe CTOJIONEI U3 T1, a 3@ HUMHU BCE CTOJIOLEBI U3 T2, JOIN USING BBHIBOOUT OOUH CTOJIOEIl MJIs
KaXXOou maphl (B yKa3aHHOM ITOPSIOKE), 3a HUMHU BCE OCTaBIIMECs CTONOLBI M3 T1 M, HAKOHEIl, BCe
OCTaBIIIHECS CTOJIOLEI T2.

HaxkoHer, NATURAL — coOKpalnéHHas ¢opma USING: oHa o6pa3yeT CIUCOK USING U3 BCEX UMEH CTOJIO-
LIOB, CYIIIECTBYIOIINX B 00eMX BXOOHBIX Tabnuiiax. Kak u ¢ USING, 9TH CTONOIIB OKAa3bIBAIOTCST B BBIXO-
HOU TabuIle B eQUHCTBEHHOM 3K3eMIIsape. Eciiu cTon6110B ¢ OMMHAKOBHIMY MMEHAaMU He HaXOOUTCH,
NATURAL JOIN AeHCTBYeT KakK JOIN ... ON TRUE ¥ BHIHAET OeKapTOBO IIPOU3BENEHUE CTPOK.

IIpuMmeyanue

HpeJIJ'IO}KeHI/Ie USING pa3yMHO 3alllUIIeHO OT U3MEHEHUMN B COEOUHSIEMBIX OTHOIIEHUSX, TaK
KaK OHO CBsA3bIBa€T TOJIBKO SIBHO II€PEeYUCIJIEHHBIE CTONOILI. NATURAL CUMTAETCs Oojee PHUCKO-
BaHHBIM, TaK KakK IIpH M060M M3MEHEHHU CXEMEI B OMHOM HIIH OPpyromMm OTHOIIEHHWH, KOTrga II0-
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SABIIAIOTCA CTOJ'I6I_U:>I C COBIIQaIOIIIMMMU MMEHAMHU, IIPU COEOUHEHUN 6YJZ[YT CBA3BIBATECA U 3THU
HOBEIE CTOJ'I6I_I]>I.

1 HarTAOHOCTHU IIPEenIrojIOzZKuUM, 4YTO Y HaC eCTb Ta6J'II/II_II>I tl:

num | name
,,,,, o
1| a
2 | b
31 ¢
ut2:
num | value
,,,,, o
1 | xxX
3 1 yyy
5 | zzz

C HUMU OJ1s PA3HHBIX TUIIOB COeOIuHEeHUN MBI IIOJIY4YUM CJIeOYIIIue Pe3yJIbTAaThI:

=> SELECT * FROM tl CROSS JOIN t2;

num | name | num | value
————— e S
11 a \ 1 | xxx
11 a \ 3 1 yyy
11 a \ 5 | zzz
2 | b \ 1 | xxx
2 |1 b \ 3 | yyy
2 1 b \ 5 | zzz
3 ] c \ 1 | xxx
3 1 c \ 3 | yyy
3 ] c \ 5 | zzz
(9 rows)

=> SELECT * FROM tl INNER JOIN t2 ON tl.num = t2.num;

num | name | num | value
————— e S
11 a \ 1 | xxx
3] c \ 3 1 yyy
(2 rows)

=> SELECT * FROM tl1 INNER JOIN t2 USING (num);

num | name | value
_____ +______ —_——— e —
11 a | xxx
31 ¢ | yyy
(2 rows)

=> SELECT * FROM tl NATURAL INNER JOIN t2;

num | name | value
_____ +______ —_——— e —
11 a | xxx
31 ¢ | yyy
(2 rows)

=> SELECT * FROM tl1 LEFT JOIN t2 ON tl.num = t2.num;
num | name | num | value
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2 1 Db \
3 |1 ¢ 3
(3 rows)

YYyy

=> SELECT * FROM tl1 LEFT JOIN t2 USING (num);

num name value
_____ +______ —_——— e —
1 a | xxxX
2 1 b \
3 c | yyy
(3 rows)

=> SELECT * FROM tl RIGHT JOIN t2 ON tl.num = t2.num;

num name num | value
————— e e
1 a \ 1 ] xxx
3] c \ 31 yyy
\ 5 | zzz
(3 rows)

=> SELECT * FROM tl1 FULL JOIN t2 ON tl.num = t2.num;

num name num | value
————— e et
1| a \ 1 | xxx
2 1 b \
3] c \ 31 yyy
\ \ 5| zzz
(4 rows)

YcnoBue coequHEHUS B IIPEenJyIoOZKEeHUN ON MOXEeT TaK¥XKe COOepzKaThb BEIPAXKEHNSs, He CBsS3aHHLBIE HEIIO-
CPpenCTBEHHO C COeguHEeHueM. IDTO MOXKET OBITh ITOJIE3HO B HEKOTOPHIX 3alIpOCaX, HO He CliegyeT UCIIOJIb-

30BaTh 3TO HEOOAYMaHHO. PacCMOTpHUTE CIEAyIOMMI 3apoc:

=> SELECT * FROM tl1 LEFT JOIN t2 ON tl.num = t2.num AND t2.value = 'xxx';
num | name | num | value
_____ ey
11 a \ 1 | xxx
2 1 b \
3 ] c \ \
(3 rows)

3aMeThTe, YTO €CJIM IIOMECTHUTH OrpaHHYEeHNtEe B IIPpeajIozKeHnnue WHERE, BBI IIOJIYUYUTE prroﬁ pe3yJbTarT:

=> SELECT * FROM tl1 LEFT JOIN t2 ON tl.num = t2.num WHERE t2.value = 'xxx';

name num value

9TO CBSI3aHO C TEM, UTO OrpaHn4eHue, HOMeH.[éHHOO B IIpenjiozkKeHue ON, O6pa6aTbIBaeTC${ oo olnepanmnuu
COeIHMHEHHs, Torga KaK orpaHu4YeHune B WHERE — nocJe. 9TO He UMeeT 3HaYeHUsd IIPXU BHYTPEHHHUX CO-

€IMHEeHHNAX, HO BaXKHO IIPU BHEIITHUX.

7.2.1.2. NceBAOHUMBbI TaONUL U cTONOLIOB

Ta6J’II/I].[aM U CCBIJIKAM Ha CJIOZKHEBIE Ta6J'II/I].[BI B 3aIIpoCe MO2KHO OJaTb BpeMEeHHO€e UM, II0 KOTOPOMY K HUM
MOZKHO 6YJIGT OGp&U.I&T]:CH B paMKaX 3alipoca. Takoe UMs Ha3bIBA€TCS NCEB8OOHUMOM ma6ﬂuu,b1.

OHpeHeHI/ITB IICEBOOHUM Ta6J'II/II_IbI MOZKHO, HaIlMCaB

FROM rabnuuygad CcChlika AS HICeBIOHHM
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Un
FROM TabnuuHad CChIIKA IICEBIOHHM

KrmioueBoe crioBo AS siBasieTCS He00s13aTeIbHBIM. BMECTO ncesnomum 30€Ch MOXKET OBITh JTFOO0U UOEHTHU-
¢duxkaTop.

TTceBOOHMMEI YaCTO IPUMEHSAIOTCS OJIsI Ha3HAYEeHUsI KOPOTKUX HIeHTU(PHUKATOPOB MINHHEIM UMeHaM Tab-
JIUII C TIeJTbI0 YIYYIIEeHUST YUTAaeMOCTH 3alTpocoB. Hampumep:

SELECT * FROM "oueHb_pnnuHHoe_uMdg_Tadbnuuepl" s JOIN "mpyroe_nnuHHoe_uMmda" a ON s.id =
a.num;

HCGBHOHI/IM CTaHOBHUTCA HOBBEIM UMEHEM TaGJ'II/II_I]:I B paMKaX TeKylIero 3alpoca, T. €. II0CJIe Ha3Ha4YeHUud
IICeBOOHUMA KCIIOJIb30BaTh NCXOAHOE UMs TaONIHILI B IPYTrOM MecCTe 3alpoca Helb3sl. TakuM oOpa3oM,
CIefyIoIIUN 3alIpoC HEOOIIyCTUM:

SELECT * FROM my_table AS m WHERE my_table.a > 5; —— HEeIpPaBHUIbLHO

XO0TsI B OCHOBHOM IICEBOOHMMEI UCTIOJIL3YIOTCS OIS yIoOCcTBa, OHM OBIBAIOT HEOOXOOUMEI, KOTa Tabiuiia
CoemUuHSIETCS caMa C co0oi, HampuMep:

SELECT * FROM people AS mother JOIN people AS child ON mother.id = child.mother_id;

Kpowme Toro, mceBOOHUMEL 00513aTENBHO HY?KHO Ha3HadaTh nmoa3anpocaM (cMm. [Tompasmen 7.2.1.3).

B ciyyae HEOOHO3HAYHOCTHU OIpeNesieHus ICeBIOHUMOB MOXKHO MCIIOIb30BaTh CKOOKH. B cremyroiem
IIpUMepe MEePBLIA OIlepaTop Ha3HAaYaeT IICEBNOHUM b BTOPOMY 9K3eMILISIPY my_table, a BTOPOM OIIepaTop
Ha3HAYaeT IICEeBIOHUM Pe3yJIbTAaTy COeINHEeHMS:

SELECT * FROM my_table AS a CROSS JOIN my_table AS b ...
SELECT * FROM (my_table AS a CROSS JOIN my_table) AS b ...

B mpyro#i ¢popme Ha3HauyeHUS IICEBIOHHMMA BpeMeHHELIe MMeHa [Al0TCs He TOJIbKO TabiuiiaM, HO U eé
CTOJIOIIaM:

FROM rabnuumadg cceuika [AS]) ncesgmomuMm ( cronbernl [, cronben2 [, ...]11 )

Ecnu 1iceBOIOHUMOB CTOIOIIOB OKa3bkIBAETCSI MEHBIIE, YeM (baKTI/I‘-IeCKI/I cTOnO10B B Tabnulle, OCTaJIbHLIE
CTOJIOIIBI COXPAaHAKT CBOU UCXOOHBIE NMEHA. DTa 3amuch 0COOEHHO MOoJIe3Ha OJIs 3aMKHYTHIX COeIVHEeHU!
HJIN I10O3aIIPOCOB.

Korpa niceBmoHuM npuMeHseTCs K Pe3yabTaTy JOIN, OH CKPhIBAaeT OPUTMHAIbHEIE UMeHa Ta0Jull BHYTPU
JOIN. Hanmpumep, 3T0 monyctuMseili SQL-3amnpoc:

SELECT a.* FROM my_table AS a JOIN your_table AS b ON ...
a 3aIpoc:
SELECT a.* FROM (my_table AS a JOIN your_table AS b ON ...) AS c

OIIMOOYHEIM, TaK KaK IICEeBIOHUM TabIUIILl a He BUIEH CHApPY KU OIlpeieIeHus IICeBIOHUMa C.

7.2.1.3. NMoa3anpochkl

[Tog3amnpock!, obpa3yomue TabIuLbl, SOIKHBL 3aK/II0YaThCs B CKOOKU U UM 00653ameibHO OOJIKHEI Ha-
3Ha4aThCs IICEBOOHUMEI (Kak onucaHo B [logpaspgerne 7.2.1.2). Hanpumep:

FROM (SELECT * FROM tablel) AS nCeBIOHHUM

OTOT IpUMEP PABHOCHUJIEH 3allCH FROM tablel AS ncespouum. bOJIee HHTEPECHBIE CUTYalliu, KOTOPEIE
HeJIb3s CBECTHU K IIPOCTOMY CO€OWHEHHWIO, BOSHUKAIOT, KOIrga B IIOO3allpOCe MCIIOJNIb3YIOTCA arperupylo-
mye QyHKINYU UM TPYIIUPOBKaA.

IMTog3anpocoM MOXKeT TaKXkKe OBITb CIIMCOK VALUES:
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FROM (VALUES ('anne', 'smith'), ('bob', 'jones'), ('joe', 'blow'))
AS names (first, last)

TakoMy ITOfI3aIpocy ToXKe TpebyeTcs rnceBmoHuM. HasHavaTh IICEBIOHUMEL CTOJIOAM CITHMCKA VALUES He
TpebyeTcs, HO BOOOIIe 3TO xopoIinuii npuéeM. IlogpodHee 3TO onucaHo B Pazmerne 7.7.

7.2.1.4. TabnuyHblie PYHKLUUMU

TabnuuHble GYHKIUKA — 9TO (GYHKIMU, BEIAAIOIIHE Hab0p CTPOK, comepKaIiux Ju00 6a30Bbe TUIH JaH-
HBIX (CKaJISPHBIX TUIIOB), TMOO COCTaBHEIE TUIH (TabmuyHbIe CTPOKY). OHM IIPUMEHSIIOTCS B 3aIlTpocax Kak
TaOIHUIIEI, TPEICTABIeHUSI UITH IIOA3aNPOCH! B IPEeIoKeHUH FROM. CTONIOITE, BO3BpallléHHbIEe TaOIUYHEI-
MU QYHKIUSIMH, MOXKHO BKIIOUHMTH B BEIPAXKEHUS SELECT, JOIN MM WHERE TaK e, KaK CTOJIOIEI TaOIIHII,
TIpeNCTaBJIEHUH UJIM TOA3alIPOCOB.

TabnruHble GYHKIIUY MOXKHO TakKkKe CKOMOMHHUPOBATh, UCIIONIb3YS 3allUCh ROWS FROM. Pe3ynbTaTh GYyHK-
i OyoyT BO3BPAIEHH B ITapajie/IbHBIX CTONI0IIaX; YUCIJIO CTPOK B 3TOM CJIydae OymeT HauOOJIbIINM U3
pe3yabTaTOB BCEX PYHKIIUHM, a Pe3yIbTaThl GYHKIIUM C MEHBIINM KOJIMYECTBOM CTPOK OYOYT HOIIOTHEHEI
3HaueHusMu NULL.

BeIBOB_¢yuxkyuu [WITH ORDINALITY] [[AS] ncespmoHuM tabuauiel [ (mceBgonuM_cronbya [, ...1)1]
ROWS FROM( BrI3OB_QyHXIHH [, ...] ) [WITH ORDINALITY] [[AS] nmceBnoHHM_TabOmHIbI
[ (mceBmoruM_crTonbrna [, ...]1)11]

Ecnu yKazaHO mpeniox)eHue WITH ORDINALITY, K CTONIOIIaM pe3yIbTaToB (GyHKIUY OymeT moOaBieH eIné
OOWH, C TUIIOM bigint. B 3TOM cTONOIIe HYMEPYIOTCS CTPOKU PEe3ynbTUPYIoIero Habopa, HauuHas C 1.
(970 0b6006IIeEHNEe cTaHmapTHOro SQL-cuHTaKCcuca UNNEST ... WITH ORDINALITY.) [To yMOI49aHUIO, 3TOT
ctosber] Ha3bkBaeTCsI ordinality, HO €My MOXXHO ITPUCBOUTDH U APYrOe UMS C IIOMOIIbI0 YKa3aHUs AS.

CroenuanbHYIO TaOIUYHYIO PYHKITMIO UNNEST MOKHO BBI3BATh C JIIOOBIM YHCJIOM IIapaMeTPOB-MaCcCUBOB, a
BO3BpAalllaeT OHa COOTBETCTBYIOIIIee YHUCIIO CTOJIOIOB, KaK eciiu Obl UNNEST (Pasmen 9.19) BeI3bIBaiach OJIst
KaXK[oro IrapaMeTpa B OTAEJIBHOCTH, a PE3Y/IbTaTh 00BbEIUHSIJINCE C IIOMOIITBbI0 KOHCTPYKITUH ROWS FROM.

UNNEST ( BrlpaxeHuHe mMaccuBa [, ...] ) [WITH ORDINALITY] [[AS] nceBZoHHM TaObIHIEI
[ (mceBmonuM_crTonbrma [, ...]1)1]

Ecnu ncesnonuM_ra6ruprrHe YKa3aH, B KAYECTBEe UMEHU TaOIUIIE MCIIONb3YeTC s UMsI GYHKIINY; B CIIydae
C KOHCTPYKIIUEN ROWS FROM () — UMS IepPBOM QYHKIIUU.

Ecnu mceBmOHUMEI CTOMOIIOB HEe YKa3aHHbl, TO A QYHKINMY, BO3BpAIaoie 6a30BhM TUT JaHHBIX, UMe-
HeM cTonbma 6ymeT uMsa GyHKuu. s GyHKINNA, BO3BPAIIAIOIINX COCTABHON THUII, UME€HAa Pe3yIbTUPY-
IOIIUX CTOMOIIOB OTIPENENSTIOTCS MHOAUBUAYATbHBIMU aTpuOyTaMu TUTIA.

HeckonbKO IpuMEpPOB:

CREATE TABLE foo (fooid int, foosubid int, fooname text);

CREATE FUNCTION getfoo (int) RETURNS SETOF foo AS $$
SELECT * FROM foo WHERE fooid = $1;
$S LANGUAGE SQL;

SELECT * FROM getfoo(l) AS t1;

SELECT * FROM foo
WHERE foosubid IN (
SELECT foosubid
FROM getfoo (foo.fooid) z
WHERE z.fooid = foo.fooid
)

CREATE VIEW vw_getfoo AS SELECT * FROM getfoo(l);

107



3anpocH

SELECT * FROM vw_getfoo;

B HEKOTOpHIX ciTydasx ObIBAeT yOOOHO OTpenesuTh TabNMuUHy0 QYHKIIMIO, BO3BPALIAIIYI0 PAa3/TNYHbIE
HabopHI CTONIOLOB TIPU PA3HBIX BapuaHTaX BHI30BA. DTO MOXKHO CHejaTh, 00BIBUB (QYHKIINIO, HE UMEIO-
LIYI0 BEIXOOHBIX MapaMeTpoB (OUT) ¥ BO3BPAWIAOITYIO IICEBOOTUII record. Mcmomb3ys Takyoo QyHKIUIO,
O0XXHUAaeMYI0 CTPYKTYPY CTPOK HY2KHO OIIMCATh B CAMOM 3aIlpoce, YTOOHI CUCTeMa 3Hajla, Kak pa3obpaTh
3alpoC ¥ COCTABUTh €r0 IJIaH. 3alUCHIBAETCS 9TO TaK:

BEIBOB_QyHxuu [AS] mcespnorHuM (onpemenenue_cronbyga [, ...1)
BEIBOB_QyHKkuH AS [ncesnonuM] (onpemenenue_cronbuga [, ...1)
ROWS FROM( ... BEIBOB_@QyHKknuH AS (ompenenenue_cronébua [, ...1) [, ...1 )

Be3 ROWS FROM() CHOUCOK onpepeneHud_cTonbyos 3aMEHSET CIIMCOK IICEBIOHMMOB, KOTOPHIM MOKHO
TakxKe 0o0aBUTh B IPEeNJIOKEeHUN FROM; UMeHa B OIIPeleIeHUIX CTONIOII0B CIyKaT nceBgoHuMaMu. C ROWS
FROM () CIIMCOK ompenpeneHus_croabros MOKHO HOOABUTD K KaXKI0W QYHKIIUH OTOEILHO, 1100 B CiIydae C
omHOY QYHKIMEHN U 6e3 MPemIOKeHust WITH ORDINALITY, CIIMCOK ompenenerud_CTon6gos MOXKHO 3alld-
caTh BMECTO COMCKa C IICeBOOHMMAaMH CTOJIOIIOB IIOCIIE ROWS FROM ().

BarnsHuTe Ha 3TOT IIPUMED:

SELECT *
FROM dblink ('dbname=mydb', 'SELECT proname, prosrc FROM pg_proc')
AS tl (proname name, prosrc text)
WHERE proname LIKE 'bytea%';

3mecs pyuknus dblink (13 momysst dblink) BeimonHsieT yomanéHHbIN 3anpoc. OHa 00bsIBIIeHA KaK QYHKIIHS,
BO3Bpalllaioias TUI record, TaK KaK OH MOOOUAET M/ 3ampoca ioboro tuma. B atom ciydae paktuye-
cku¥ Habop cToJ6110B (GYHKIMYU HEOOXOOUMO OIMCATh B BHI3LIBAIOIIEM €€ 3ampoce, YTOOLI aHAIU3aToOP
3ampoca 3Haja, HaopuMep, KakK mpeo6pa3oBaTh *.

B sTomMm IIpuMepe UCIIOJIb3yeTCA KOHCTPYKIHUA ROWS FROM:

SELECT *
FROM ROWS FROM
(
json_to_recordset ('[{"a":40,"b":"foo"}, {"a":"100","b":"bar"}]")
AS (a INTEGER, b TEXT),
generate_series (1, 3)
) AS x (pl d, s)
ORDER BY p;

p | a | s

_____ +_____+___
40 | foo | 1
100 | bar | 2
\ | 3

OHa oObemuHsSEeT pe3ynabTaThl OBYX GYHKIWN B OOHOM OTHOIIEHWM FROM. B maHHOM ciydae
json_to_recordset () OOJI2KHaA BBIZABATH OBa CTOJ‘I6].[a, HepBBIfI integer m BTOpOI7I text, a pe3yJbTaT
generate_series () HUCIIOJIb3YyeETCs HeHOCpeHCTBeHHO.ITpeﬂJKDKeHHe(DRDER BY ynnopsAgo4YuBaeT 3Ha4de-
HHUA IIEepPBOTO CTOJ'IGI_[a KaK IIeJIOYHCJIEHHELIE.

7.2.1.5. NMop3anpocCbl LATERAL

INepen mom3ampocaMy B IPEOIOXeHW FROM MOXKHO J00aBUTh KITIOUEBOE CJIOBO LATERAL. OTO HO3BOJIUT
CCHIJIaThCSI B HUX Ha CTOJOIIB TPEIIECTBYIOIINX 3JIEMEHTOB CIUCKa FROM. (Be3 LATERAL KaX[ObI¥ Moa3a-
TIPOC BHITIOTHSIETCS HE3aBUCHUMO U IT09TOMY He MOXKeT oOpalllaThCs K OPYTUM dJ1eMeHTaM FROM.)

Hepen TabGIMYHBIMU Q)YHKHI/IHMI/I B IIpeJjIoZKeHHH FROM TaKXXe MOZKHO yKa3aThb LATERAL, HO OJIsI HUX 3TO
KJII0UEeBO€e CJIOBO Heo0s13aTENbHO; B aprymeHTax (I)YHKHHfI B m060M ClIy4ae MOXKHO OﬁpaH.IaTBCH K CTOJO-
IIaM B IIPEOBIOYITNUX 3JIeMeHTaX FROM.
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7

OneMeHT LATERAL MOKeT HaXOOUThCS Ha BEpXHEM YPOBHE CIIMCKa FROM MJIH B fiepeBe JOIN. B mocnenuem
cllydae OH MOJKET TaKiKe CChUIaThCS Ha JIIoOBIe 3JIEMEHTH! B JIEBOM YacTu JOIN, CIIpaBa OT KOTOPOTO OH
HAXOOUTCSI.

Korma ameMeHT FROM COOEPKUT CCHIIKKA LATERAL, 3aIllPOC BHITIOHSIETCS CIeOyIomuM o0pa3oM: CHavaia
IJISI CTPOKH 9JIeMEeHTa FROM C IIeJIeBEIMH CTOIOIIAMH, M1 Habopa CTPOK M3 HECKOIbKUX 3JIeMEHTOB FROM,
cofiepaKallluX IIeJIeBbIe CTOJIOILI, BEIYKUCIISETCS 9JIEMEeHT LATERAL CO 3HAYEHUSIMHU 3TUX CTOJIOIOB. 3aTeM
Pe3yIbTUPYIOIINE CTPOKH OOLIYHEIM 00Pa30M COeqUHSIOTCSA CO CTPOKAMH, U3 KOTOPBIX OHHU OBIITH BHEIYMC-
JIeHHI. JTa IPOoIleaypa IOBTOPSIETCS OIS BCeX CTPOK MCXOMHEIX TaOIHII.

LATERAL MOZKHO HCIIOJIB30BaATh TakK:
SELECT * FROM foo, LATERAL (SELECT * FROM bar WHERE bar.id = foo.bar_id) ss;

3mech 3TO He OUeHb M0JIe3HO, TAK KaK TOT 2Ke Pe3yJIbTaT MOXKHO IOJIYYUTh 00JIee IIPOCTHIM ¥ HPUBLIYHEIM
CIIOCOOOM:

SELECT * FROM foo, bar WHERE bar.id = foo.bar_id;

I[IpumeHSTH LATERAL HMMEET CMBICJI B OCHOBHOM, KOTHA AJISI BRIYUCIIEHUS COEOUHSEMEBIX CTPOK HeoO-
XomuMO 006paTuThCSa K cTonbuaM [Apyrux Ttabnun. B YacTHOCTH, 3TO IIOJIE3HO, KOrga HYXKHO Iie-
pemaTh 3HadyeHuWe (GYHKIMYM, Bo3Bpamampied Habop maHHBX. Hampumep, ecnu TpPepnoioKUTh, YTO
vertices (polygon) Bo3BpamjaeT Habop BEPUIMH MHOTOYTOJIbHUKA, 6JIN3KNe BEPIINHE MHOTOYTOJIbHIKOB
u3 Tabnuuel polygons MOXKHO IIOJIy4YUTH TaK:

SELECT pl.id, p2.id, vi1, v2
FROM polygons pl, polygons p2,
LATERAL vertices (pl.poly) vi,
LATERAL vertices (p2.poly) v2
WHERE (vl <-> v2) < 10 AND pl.id !'= p2.id;

OTOT 3aIIpoCc MOXKHO 3alucaTh U TakK:

SELECT pl.id, p2.id, vi1, v2

FROM polygons pl CROSS JOIN LATERAL vertices (pl.poly) vi,
polygons p2 CROSS JOIN LATERAL vertices (p2.poly) v2

WHERE (vl <-> v2) < 10 AND pl.id '= p2.id;

unu nepedopmMynIupoBaTh ApyruMu crnocobamu. (Kak yke yImoMHHANIOCh, B JAHHOM IIpUMepe KITI0YeBoe
CIIOBO LATERAL He TpeOyeTcsi, HO Mbl JOOABUIHN €r0 IOJIs SCHOCTH.)

Oco0eHHO II0/Ie3HO OLIBAET MCIIOJIL30BATh LEFT JOIN C HMOO3alpoCcOM LATERAL, YTOOBI HCXOOHBIE CTPO-
KM OKa3bIBAJIMCh B PEe3ynbTaTe, Jaxke eclid MOO3ampoc LATERAL He BO3BpallaeT CTPOK. Hampumep, ec-
i GYHKIMS get_product_names () BBIIAET Ha3BaHMS IPOOYKTOB, BHITYIIIEHHEIX OIIPEeOeIEHHBIM IPOU3-
BOOUTEJIEM, HO O ITPOOYKIIMH HEKOTOPBIX IIPOM3BOAUTENIeH nHOOPMAIIMK HET, MBI MOXKEM HaWTH, KaKuX
MUMEHHO, IPUMEPHO TaK:

SELECT m.name
FROM manufacturers m LEFT JOIN LATERAL get_product_names (m.id) pname ON true
WHERE pname IS NULL;

2.2. NpepnoxxeHue WHERE

HpeJIJIO}KeHI/Ie WHERE 3aIIUChIBAETCHd TakK:

WHERE ycrnoBHe orpaHHuYeHHdI

'€ yCclIOBHE_Or'PaHHUYEHHT — noboe BEIPDA2KEHHWE SHAYEHUA (CM. Pazpmen 42), BEIJAIOIIEE PEe3yJIbTaT TUIla

boolean.

ITocme 06pabGoOTKM TMPEnJIOKEeHUsT FROM KaXK[aasi CTPOKa MOMyYEeHHON BUPTYAJIbHOM TaOGIUIBI TPOXOOUT
IIPOBEPKY II0 YCJIOBHIO OrpaHuYeHusi. Eciu pe3ynbTaT yCIOBUS PaBeH true, aTa CTPOKa OCTAETCS B BhI-
xonHOM Tabnulle, a uHade (ecnu pe3ynsraT paBeH false unu NULL) orGpackiBaeTcsa. B ycnoBuu orpaHu-
YeHUs, KaK IIPaBUJIO0, 3aAeHCTBYETCSI MUHUMYM OOUH CTOI0e1 U3 TaOIULIbI, TTOTyYEeHHON Ha BEIXOME FROM.
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XoTst CTPOTO TOBOPSI, 3TO HE TPeOyeTCs, HO B IIPOTUBHOM ClIydae IIpemJiokeHne WHERE OymeT 6eccMbIC-

JIEHHBIM.

IIpuMmeyanue

YcrnoBue o7t BHYTPEHHET 0 COeINHEeHNI MOKHO 3all1CcaTh Kak B IPEeI0KEeHUN WHERE, TaK U B IIpe-
JI0KeHuu JOIN. Hampumep, 9TO BEIpaXkeHUeE:

FROM a, b WHERE a.id = b.id AND b.val > 5
PaBHO3HA4YHO 3TOMY:

FROM a INNER JOIN b ON (a.id = b.id) WHERE b.val > 5
W BO3MOZKHO, JaXxe 3TOMY:

FROM a NATURAL JOIN b WHERE b.val > 5

Kaxkoii BapuaHT BHIOPaTh, B OCHOBHOM [IE€JIO0 BKyCa U CTUJIA. BapuaHT ¢ JOIN BHYTPHU IIPeOIOKEHUST
FROM, BO3MOZKHO, He JIYYIIINY C TOUKU 3peHuA COBMeCTUMOCTH ¢ apyrumu CYB]l, X0Ts OH U onicaH
B ctaHgapTe SQL. Ho gng BHEIIHUX COeIWHEHUU OPYTHUX BAPUAHTOB HET: UX MOXKHO 3alHUCHIBaATh
TOJIBKO BO FROM. IIpenoxKeHus ON ¥ USING BO BHEIIHUX COeOIUHEHUSIX He PaBHO3HAYHbI YCIIOBUIO
WHERE, TaK KaK OHHM MOTYT m00aBJIATh CTPOKH ([JIs BXOOHBIX CTPOK 0e3 COOTBETCTBHUS), a TaK¥kKe

YOaQlldTh UX U3 KOHEYHOI'0O pe3yJibTaTa.

HeckonbKo TpUMEPOB 3aITPOCOB C WHERE:

SELECT FROM fdt WHERE cl > 5

SELECT FROM fdt WHERE cl IN (1, 2, 3)

SELECT FROM fdt WHERE cl IN (SELECT cl FROM t2)

SELECT FROM fdt WHERE cl IN (SELECT c3 FROM t2 WHERE c2 = fdt.cl + 10)

SELECT FROM fdt WHERE cl BETWEEN (SELECT c¢c3 FROM t2 WHERE c2 = fdt.cl + 10) AND 100
SELECT FROM fdt WHERE EXISTS (SELECT cl FROM t2 WHERE c2 > fdt.cl)

fdt — Ha3BaHHEe TAOJIHUIILI, MOPOXKIEHHON B HPEII0XKeHUH FROM. CTPOKH, KOTOPBIE HE COOTBETCTBYIOT
YCIIOBUIO WHERE, HCKJTIOUAIOTCS U3 fdt. OOpaTuTe BHUMaHNe, KaK B KaUeCTBe BhHIPAXKEHUIN 3HAYEHUS HC-
TIONBb3YIOTCS CKaJIIpHBIe MOO3ampochl. Kak u jo0ble Apyrue 3ampochHl, IMOA3allpoCkl MOTYT COOepKaTh
CIOXKHBIE TaOJIMYHBIE BRIPaKEeHUsI. 3aMeTbTe TaKzKe, YTO fdt MCIIOIb3yeTCs B mom3ampocax. [lomomHe-
HUEe UMEHU cl B BUJE fdt.cl HEOOXOOMMO TOJIFKO, €CITH B MOPOXAEHHON TabmUIle B IOO3aMIPOCe TaKXKe
OKa3kbIBaeTcs cTonber c1. [ToTHOe uMs IPUOAET SCHOCTD Aazke TaM, rae 6e3 Hero MOXKHO 000U THCE. DTOT
IpUMeED MOKa3kIBaeT, KakK 0671acTh MMEHOBAHUS CTOJIOIIOB BHEITHETO 3aITPOCa PACIPOCTPAHIETCS Ha BCe
BJIO2KEHHBIE B HET'0 BHYTPEHHHUE 3aIlPOCHL.

7.2.3. Npepno>XeHnsa GROUP BY M HAVING

CTpOKY MOPOKOEHHOM BXOOHOM TaONMHUIIE, IpoIlenlue GUIbTP WHERE, MOXHO CTPYIIHUPOBAThH C IIOMO-
IIBI0 IPEOJIOKEHUs GROUP BY, a 3aTe€M OCTaBUTh B Pe3yIbTaTe TOJIBKO HYXKHEBIE IPYIIEl CTPOK, UCIOJIb-
3y4 npenjoXeHne HAVING.

SELECT cnuCcOX_BbIOOPKH

FROM
[WHERE

-]

GROUP BY rpynnupypomui_cronbery [, rpynonupyomui _cronben] ...

IMpemmoxkeHne GROUP BY I'PYIIHUPYET CTPOKU TAOMUIH, 00BeOUHSS UX B OOHY T'PYIITY IIPHU COBHAOeHUUN
3HAYEHUH BO BCEX MEPEUHCIIEHHBIX CTONIOIaxX. [IopsmoK, B KOTOPOM yKa3aHHbl CTOJIOIE, He UMeeT 3Haue-
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Hus. B pe3ynbrate HAGOPH CTPOK C OOMHAKOBLHIMYM 3HAYEHUSIMM ITPeo0pa3yioTCs B OTHENIbHEIE CTPOKHY,
IIPeACTaBIISAIONINE BCE CTPOKHU IPYIIIEL. DTO MOXKET OBITH ITOJIE3HO IS YCTPAHEHUS N30BITOYHOCTH BEIXOI-
HBIX JAHHBIX U/UJIH OJIs1 BEIYUCJIEHUS arperaTHeIX GyHKUWM, TPUMEHEHHEBIX K 3TUM rpynnam. Hanpumep:

=> SELECT * FROM testl;

x |y
___+___
a | 3
c | 2
b | 5
a | 1
(4 rows)

=> SELECT x FROM testl GROUP BY x;

(3 rows)

Bo BTOpOM 3ampoce MBI He MOTJIM Hamucath SELECT * FROM testl GROUP BY x, Tak Kak [Jisg CTOJOIa
vy HET €IMHOT0 3HAaYeHUsI, CBSI3aHHOI'0 C KaXaoH rpymnmnoi. OgHako CTOJIOIL, 10 KOTOPHIM BHITIOJTHSETCS
TPYIINUPOBKA, MOXKHO MCIIO/Ib30BATh B CIHMCKE BHIOOPKM, TaK KaK OHU MMEIOT eQUHCTBEHHOE 3HauYeHUue
B KaXXOOU rpymnle.

Boob1ie ToBOps, B IPyNIUPOBaHHOMN Tabuie CTONIOIB, He BKJIIOUYEHHBIE B CIIMCOK GROUP BY, MOXKHO
WCIIONIb30BaTh TONNIBKO B arperaTHLIX BhHIpaXKeHuIX. [IpuMep TaKOoro arperaTHOTo BEIpaxKeHUs:

=> SELECT x, sum(y) FROM testl GROUP BY x;

X | sum
e
a | 4
b | 5
c | 2
(3 rows)

3mech sum — arperaTHas GYHKIINS, BEIUNCISIONIAsT eINHCTBEeHHOEe 3HaUeHUe [Jis1 Bceil rpynnkl. [Togpob-
HYI0 UTHQOPMAIHUIO O CYIIECTBYIOUINX arperaTHEIX QYHKIIMIX MOKHO HauTH B Pa3pgerne 9.21.

ITogcka3ka

I'pynnupoBKa 6e3 arperaTHBIX BBIPaKe€HHU II0 CyTH BBIIAET HAOOP Pa3IMYAIOIINXCS 3HAYEHUH
CTOJIOIIOB. DTOT Ke PEe3yIbTaT MOXKHO ITOIYYUTh C IIOMOIIBI0 IPeAJIoXKeHus DISTINCT (cMm. IToma-
paspgen 7.3.3).

BarnsiHuTe Ha CHedyIONIUi IpUMep: B HEM BRIYKUCIISIETCS 00Iasi CyMMa HpPofazx M0 KaxkaoMy ITPOOYKTY
(a He ob1mIass cyMMa o BCEM MPOOYKTaM):

SELECT product_id, p.name, (sum(s.units) * p.price) AS sales
FROM products p LEFT JOIN sales s USING (product_id)
GROUP BY product_id, p.name, p.price;

B aTom mpumMepe cTonb1El product_id, p.name ¥ p.price OOJIXKHBLI IPUCYTCTBOBATh B CIIMCKE GROUP BY,
TaK KaK OHU UCIIOJNIL3YIOTCS B CIIMCKe BEIOOPKHU. CTONOEI s . units MOXKET OTCYTCTBOBATh B CIIUCKE GROUP
BY, TaK KakK OH MCIIOJTb3YeTCs TOJIFKO B arperaTHOM BHIPaKEHUH (sum (. . .) ), BHIYUCIIAIONIEM CyMMY IIPO-
max. [ KaXX[oro IPoAyKTa 3TOT 3aIlIpoC BO3BpalllaeT CTPOKY C UTOTOBOM CYMMOM IO BCEM IIpOofakam
OaHHOTO MTPOAYKTA.

111



3anpocH

Ecnu 6w1 B Tabnuie products mo cTonbiy product_id OB CO3MaH IIEPBUYHBIN KITIOY, TOTHA B JAaHHOM
npuMmepe 610 6B TOCTATOYHO CIPYIIIMPOBATH CTPOKM IO product_id, TaK KaK Ha3BaHUE U IleHa IIPO-
OYKTa PYHKUUOHA/NbHO 3a8UCsm OT KoAa IMIPOOYKTa ¥ MOXKHO OJHO3HAYHO ONpPENeuTh, KaKoe Ha3BaHue
U IIeHy BO3BpallaTh AJi KaKXOOoM rpynsl o ID.

B cranpmapre SQL GROUP BY MOXKET I'PYIIIUPOBATEH TOJIBKO IO CTONIOIaM MCXOOHOM TabIUITE, HO PacCIIu-
penue PostgreSQL 1mo3BosieT UCITOIE30BaTh B GROUP BY CTOJOIIBI U3 CIIMCKA BRIOOPKU. Tak:Ke BO3MOXKHA
TPYIIIIMPOBKA I10 BEIPAXKEHUSIM, a He IIPOCTO UMEeHaM CTOJIOIIOB.

Ecnu tabnuiia Obljla CTPYIIXPOBAHA C IOMOIIBIO GROUP BY, HO MHTEPEC IIPEeACTaBISIOT TOIBKO HEKO-
TOPBIE TPYIIIE], OTGUIBTPOBATh UX MOXKHO C IIOMOIIIBIO IPEJIOKEHUST HAVING, OeMCTBYIOMEro Hogqo0HO0
WHERE. 3aIMChIBAE€TCS 9TO TakK:

SELECT cnucox_Bei6opxH FROM ... [WHERE ...] GROUP BY ... HAVING noruuyecxoe_BEPaXEHHE

B IMpenjoXeHu HAVING MOTYT MCIIOJIb30BAaThCA M I'PYIIINUPYIOIIYE BhIPAXXEHHW s, U BhIpaXXeHusi, He y4acCT-
BYIOIIIYE€ B I'PDYIIIIUPOBKE (B aTOM ClIy4dae 3TO OOJIZKHBI OBITh arperupywoiiue (I)YHKU;I/II/I)

[Tpumep:

=> SELECT x, sum(y) FROM testl GROUP BY x HAVING sum(y) > 3;
X | sum

=> SELECT x, sum(y) FROM testl GROUP BY x HAVING x < 'c';

X | sum
e
a | 4
b | 5
(2 rows)

U emé oouH 6oee peanuCTUYHLIN ITPUMeEp:

SELECT product_id, p.name, (sum(s.units) * (p.price - p.cost)) AS profit
FROM products p LEFT JOIN sales s USING (product_id)
WHERE s.date > CURRENT_DATE - INTERVAL '4 weeks'
GROUP BY product_id, p.name, p.price, p.cost
HAVING sum(p.price * s.units) > 5000;

B manHOM IpuMepe mpeniiokeHne WHERE BEIOMPAET CTPOKY 110 CTONOIY, He BKITIOYUEHHOMY B IPYIIIIUPOBKY
(BEIpazkeHMe MCTUHHO TONBKO [JIs MPOAAXK 3a IOCJIeHHEe YeThIpe HeHesu), TorAa Kak IpenjoXeHue
HAVING OT(HUIBTPOBEIBAET I'PYIMIEL C 00Ieil cymMMol nipogax 6ombite 5000. 3aMeThTe, YTO arperaTHHIE
BBIpaXkeHUs He 0043aTesIbHO [MOIKHEI OBITH ONMHAKOBEIMU BO BCEX YaCTAX 3alpoca.

Ecnu B 3amrpoce ecTh BEI3OBEI arperaTHHIX (GyHKINH, HO HET IpenjIoxKeHuss GROUP BY, CTPOKH BCE paBHO
OyOyT IPYHIIHPOBATLCS: B PE3yIbTAaTe OKAXKeTCs OOHA CTPOKa IPYIINEI (MM BO3MOXKHO, HY OJHOM CTPOKH,
€CJIM 9Ta CTPOKa OyHeT oTOpOIlleHa IPeaIoKeHHeM HAVING). DTO CIPaBeIInBO U OIS 3alIpOCOB, KOTOPEIE
comepzKarT TOJILKO MpeiokKeHne HAVING, HO He COIepKaT BEI30BE arperaTHHIX QYHKITUHN U TpeqIoKeHne
GROUP BY.

7.2.4. GROUPING SETS, CUBE M ROLLUP

Bonee cnoxHBIE, YeM ONMCAHHBIE BHIIIE, ONEPAlUH T'PYIIITHPOBKH BO3MOXKHBI C KOHIIEMIINEH Habopoas
epynnupoeaHus. IlaHHBIE, BEIOPAHHBIE MPEAJIOKEHUSIMHU FROM M WHERE, TPYNOUPYIOTCS OTHENBHO OIS
KaxXaoro 3aJaHHOTO Habopa IpyNIIUpPOBaHUS, 3aTeM OIS KaXKOOM T'PYIIIEI BREIYMCISIOTCS arperaTHHIE
(GyHKIIUYM KaK [Oj15 TPOCTHIX IPeAJIoKeHUN GROUP BY, U B KOHIIe BO3BpalllaloTCs pe3ybTaThl. Hanpumep:

=> SELECT * FROM items_sold;
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brand | size | sales
_______ +______+_______
Foo | L \ 10
Foo | M \ 20
Bar | M | 15
Bar | L | 5

(4 rows)

=> SELECT brand, size, sum(sales) FROM items_sold GROUP BY GROUPING SETS ((brand),
(size), ());

brand | size | sum
_______ +______+_____
Foo \ \ 30
Bar | | 20
| L | 15
| M | 35
\ | 50
(5 rows)

B KaxXxOoM BHYTPEeHHEM CIMCKe GROUPING SETS MOTYT 3aJaBaTbCsl HOJb uu 60jiee CTOJIOIIOB MITH BhIPa-
JKEHUM, KOTOPhIEe BOCIIPUHUMAIOTCS TaK XKe, KaK eCiu Obl OHY OBLIM HEIIOCPEeOCTBEHHO 3alUCaHbl B ITPEI-
JIOKEeHWU GROUP BY. ITycToi HabGOp IPyHIIHPOBKU O3HAYAET, YTO BCE CTPOKHU CBOOSTCS K OOHOM TPyIIHe
(koTOpas BEIBOOUTCS, MaXke eCJIM BXOOHBIX CTPOK HET), KaK OIMCAHO BHIIIE [JIsI arperaTHHIX QYyHKIINM 6e3
IpenIokKeHusI GROUP BY.

CCHIIKM Ha I'PYOIUPYIONINE CTOJIOIBI MIHU BEIPAXKEeHUST 3aMEHSIOTCS B Pe3YIbTUPYIONIUX CTPOKaX 3Hade-
"Husmu NULL Oi1s Tex rpynnupyroimx HabopoB, B KOTOPHIX 3TH CTOJOIIEI OTCYTCTBYIOT. YTOOB MOXKHO
OBITIO TIOHSTH, PE3YIbTAaTOM KAaKOI'0 TPYMIIIMPOBAHUS CTalla KOHKpPEeTHAsI BHIXOOHAsl CTPOKa, MpedHa3Ha-
yeHa pyHKIUS, onucaHHas B Tabnuile 9.62.

7151 yKasaHus OBYX PAcIpPOCTPAHEHHBIX BUIOB HaOOPOB I'PYIIHPOBAHUS ITPEOyCMOTPEHa KpaTKas 3a-
nuck. [Ipennoxkenne GopMbl

ROLLUP ( el, e2, e3, ... )

IIpenCTaBIIdeT 3aJlaHHBIN CIIMCOK Bpra)KeHHI:I 1 BCeX Hpe(bI/IKCOB CIIMCKa, BKJIIO4Yada HYCTOfI CIIMCOK; TO
€CTh OHO PaBHO3HA4YHO 3alllMCHU

GROUPING SETS (

(el, ez, e3, ... ),
(el, e2),
(el),

)

OHO 9acTo IIPUMEHAETCHA OIS aHaJIn3d Ue€PAPXNYEeCKUX OAaHHBIX, HAIIpDUMEDP, OJId CYMMUPOBAHUA 3apPIljia-
TEBI I1O OTHEeJIaM, IMoapa3fgesIeHuAM U KOMIIaHHUHU B LIEJIOM.

INpennoxenue GOpPMEL
CUBE ( el, e2, ... )

MIPeICTaBIAeT 3afaHHLIA CIMCOK M BCE ero BO3MOXKHEBIE IMOIMHOXKECTBA (CTeIeHb MHOXKeCTBa). TaKuM
o06pa3oM, 3amuch

CUBE ( a, b, c)
paBHO3HAYHa

GROUPING SETS (
(a, b, ¢ ),
(a, b )y
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dneMeHTaMu IIPEOJIOKEHUN CUBE M ROLLUP MOTYT OBITH 1100 OTHOEIbHBIE BEHIPAXKEHUSI, TNO0 BIIOKEHHBIE
CIIMCKH 3JIEMEHTOB B CKOOKaxX. BimoxkeHHbIe criMCKY 00pabaThIBAlOTCS KaK aTOMapHBIE eIUHUIIL, C KOTO-
prIMH GOPMUPYIOTCS OTHEbHBIE HAOOPHI IPyInupoBaHusi. Hampumep:

CUBE ( (a, b), (c, d) )
pPaBHO3HAYHO

GROUPING SETS (
a, b, ¢, d),
a, b )y

c, d)
)

4

(
(
(
(
)
nu
ROLLUP ( a, (b, c¢), d)

PaBHO3HAYHO

GROUPING SETS (

a, b, ¢, d),

r b, C )y
)I
)

)

KoHCTpyKlimyu CUBE ¥ ROLLUP MOTYT IPUMEHSITHCS JTHO0 HEIIOCPEeICTBEHHO B HMPEII0XKeHUH GROUP BY,
60 BKIIAOBIBATLCS BHYTPh IIPEOJIOKEHUsS GROUPING SETS. Ecrmm omHO mpemioxkeHue GROUPING SETS
BKJIQMIBIBAETCSI BHYTPh OPYIOr0, pe3ynbTaT OyoeT TaKuM XKe, KaK eclii Obl BCe 9JIeMEeHTH BHYTPEHHET O
IpenIoKeHusT ObIIM 3aliCaHbl HEIIOCPEICTBEHHO BO BHEITHEM.

Ecnmu B ogHOM TIPEmIOKeHuU GROUP BY 3aaéTCs HECKOJIPKO 3JIEMEHTOB I'PYHIIMPOBAHUS, OKOHYATEIb-
HBIH CITMCOK HaGOpOB IPyNIUPOBaAHUSI 00pa3yeTcss KakK IpsiMoe IIPOU3BeieHNe 9TUX 3JIeMeHTOB. Hampu-
Mep:

GROUP BY a, CUBE (b, c), GROUPING SETS ((d), (e))
PaBHO3HAYHO

GROUP BY GROUPING SETS (

(a, b, ¢, d), (a, b, c, e),
(a, b, d), (a, b, e),
(a, c, d), (a, c, e),
(a, d), (a, e)

)

Ecnu 3ama€Tcsi HECKOIBKO 3JIEMEHTOB I'PYNIIMPOBAaHUS, OKOHYATEJIbHBIM CIIMCOK HabOpOB IPyIIHUpOBa-
HUS MOXKET COIeprkaTh OyOmupyoIiluecs pe3ynbraTel. Hanpumep:

GROUP BY ROLLUP (a, b), ROLLUP (a, c)
pPaBHO3HAYHO

GROUP BY GROUPING SETS (

114



3anpocH

ay
ay

~

Q O OO

~ o~ o~~~ o~~~ —~
N
~

~ o0 0 9 0 0 W

)

Ecnu oaTi myOnupyrouecs: pe3yIbTaTh HezKeJlaTeIbHbl, UX MOZKHO yOpaTh, mo06aBuB DISTINCT HEIIoCpe-
CTBEHHO B IIpeAJioXKeHue GROUP BY. TakuMm ob6pazom:

GROUP BY DISTINCT ROLLUP (a, b), ROLLUP (a, c)
PaBHO3HAYHO

GROUP BY GROUPING SETS (

(al bl C)I
a, b),
a, c),

)

9TOo He TO Ke caMoe, YTO SELECT DISTINCT, IOCKONBKY Pe3yIbTUPYIOIINEe CTPOKU BCE XKe MOTYT COOep-
XKatb pybnupyoomuecs 3anucu. Ecnu 1060 13 cTONOLOB, HE YYACTBYIOMNX B I'PYIIIMPOBAHUYU, COTED-
x&uT 3Hauenue NULL, B pesynberaTte oHO He OymeT oTinuuaThCsi oT NULL, TOny4YeHHOTO IIPU IPYIIIHPO-
BaHWUM 3TOT'O CTOJIOLA.

IIpumMeuyanue

KoHcTpykums (a, b) 0OOBIYHO BOCIIPUMHHMAETCS B BEIPAXKEHUIX KaK KOHCTPYKTOP CTPoKu. OgHAKO
B TIPEMIJIOKEHUU GROUP BY Ha BEPXHEM YPOBHE BHIPAXKEHUH 3aIlUCh (a, b) BOCIPUHUMAETCS KakK
CIMCOK BBRIPazKEeHHUM, KaK OMMCAHO BhIlle. ECiiM BaM 0 KaKoH-Tu60 TpUYnHe HYHCeH UMEHHO KOH-
CTPYKTOP CTPOKHU B BHIPAKEHWU TPYNIIUPOBAHUS, UCIIOJIE3YHUTE 3aMUCh ROW (a, b).

7.2.5. ObpaboTKa OKOHHbIX (PYHKLUN

Ecnu 3ampoc comepkUT OKOHHBIEe pyHKIMU (cM. Pasgen 3.5, Pazmen 9.22 u [Mogpas3nen 4.2.8), 3Ty PyHK-
MU BEIUMCIIAIOTCA IOCHIe KaXXAoW IPYNIHUPOBKY, arperaTHHIX BhIpaXKeHU! U puiabTpanmu HAVING. [Ipy-
THUMH CJIOBAaMHM, €CJIA B 3aIIpOCe €CTh arperaTHile (GYHKIIUU, IPenjIoKeHUsI GROUP BY MJIX HAVING, OKOH-
HBle QYHKIIUM BUOAT He UCXOOHBIE CTPOKHU, ITOyUYeHHbIe U3 FROM/WHERE, a CTPYIIIIUPOBaHHEIE.

Korna HUCIIOJNIB3YIOTCA HECKOJIBKO OKOHHBIX (I)YHKI_II/IfI, BCe OKOHHEIE (bYHKLII/II/I, HMeIIue B CBOUX oIIpene-
JIEHHUSX paBHO3HAYHLBIE IIPeOJIOKeHHWsA PARTITION BY U ORDER BY, rapaHTHPOBaAHHO BUOAT OOUH IIOPAOOK
COPTHUPOBKH BXOOHEIX CTPOK, Jaxe e€CJIn ORDER BY He orpenensdaeT 3TOT IMMOPAOOK OOJHO3HA4YHO. OI[HaKO
OTHOCUTENbHO (GYHKUIMHE C pPa3sHBIMU QOPMYIUPOBKAMU PARTITION BY M ORDER BY HUKaKMUX rapaHTHUi
He HJaétcs. (B Takux ciaydasx MeXAy ITPOXOOaMHU BBIYUCIJIEHUN OKOHHBIX (YHKUMUM OOBIYHO TpebyeTcs
JIOHOJIHI/ITeHBHbeI 3TaIl COPTUPOBKHU U 3Ta COPTHUPOBKA MOZXKET He COXPAHATE IIOPAOOK CTPOK, PaBHO3HA4-
HBIM C TOYKH 3pPEeHUsI ORDER BY.)

B HacTosimmee BpeMsi OKOHHBIE QYHKIIMK BCerga TPeOyT MpeaBapUTEIbHO OTCOPTUPOBAHHBIX JAaHHBIX,
TaK YTO Pe3yJIbTaT 3ampoca OyoeT OTCOPTHPOBAH COTJIACHO TOMY UM MHOMY IIPEHI0KEHUI0 PARTITION
BY/ORDER BY OKOHHBIX (pyHKUmMIt. OgHAKO MojaraThCs Ha 3TO He cjenyeT. Ecimu BH XOTUTE, YTOOB pe-
3yIIbTAaTHl COPTHUPOBAJIMCE OITPeaeIEHHEIM 00pa30M, SBHO moOaBbTe IIpejioKeHne ORDER BY Ha BEPXHEM
YPOBHE 3ampoca.
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7.3. Cnucku BbIDOPKM

Kak roBopuiochk B IIpedbIAyIlleM pasaesie, TablIuYHoe BhHIpaXkeHHe B SELECT CO3TaéT IMTPOMEXKYTOUHYIO
BUPTYaJIbHYIO TaOJIHUITy, BO3MOXKHO 00beIuHSISI TaGIUIIE, TPeNCTaBIeHHUs, TPYIIHUPYST U UCKITI0Yas JIHIII-
HUe CTPOKHU U T. O. [TonydyeHHas Tabmuila mepemaéTcs mjsi 00paboTKU B CNUCOK 8blOOPKU. DTOT CIIMCOK
BRIOMpAET, KaKue Cmo/16ubl TPOMEeKYTOYHOU TabIUIIE! TOJI?KHEI BHIBOOUTHCS B Pe3yJIbTaTe U KaK UMEHHO.

7.3.1. dneMeHTbl CNUCKA BbIODOPKM

ITpocTeimui CIUCOK BRIOOPKM 00pa3yeT 3JIEMEHT *, KOTOPHIM BEHIOMPAET BCE CTOJIOILI U3 ITOTYYEHHOTO
TaGIUYHOTO BEIpaxkeHus. CIIMCOK BHIOOPKH TaKzKe MOXKET COJePXaTh CIMCOK BhIPAKEHUM 3HAUEHUS de-
pe3 3angaTylo (Kak onpepneneHo B Pasmerne 4.2). Hanmpumep, 9T0 MOXKeET OBITh CIMCOK UMEH CTOJIOIIOB:

SELECT a, b, ¢ FROM ...

HmMeHa cTOnOIOB a, b ¥ ¢ IPEOCTaBASIOT 1100 haKTuYeCKre uMeHa CTOJIOIOB TabmIuIl, IepeYnCIeHHBIX
B IIPEOIOXKEeHUU FROM, MO0 UX IICEBOOHUMEI, OIIpeneéHHble KakK onucaHo B [Tomgpasmerne 7.2.1.2. IIpo-
CTPAHCTBO MMEH B CITMCKE BBIOOPKU TO Ke, YTO W B IIPEOJIOKEHUN WHERE, €C/IH He HCIIOIb3YeTCS T'PYII-
MTUPOBKa. B IPOTUBHOM ClTyYae OHO COBIIaJaeT C IIPOCTPAHCTBOM MMEH IIPEdJIOKEHUST HAVING.

Ecnu cTonbern ¢ 3ajlaHHBIM UMEHEM eCTh B HECKOJIBKUX Tabmuilax, Heo0X0AMMO TaKXe yKa3aTb UMs Tab-
JIVIIBI, HATIPUMeED TakK:

SELECT tbll.a, tbl2.a, tbll.b FROM ...
O6parascek K HECKOJIBKUM TabumaM, ObiBaeT yooOHO ITONYYHUTE CPa3y BCe CTOJIOIBI OMHOM U3 TabIHII:
SELECT tbll.*, tbl2.a FROM ...

ITompoOHee 3amuCh umsg_rTabaunge. * OMHUCHEIBaeTcsa B [lompasmerne 8.16.5.

Ecnu B ciucKe BHIOOPKH MCIIONIB3YETCSI OOBIYHOE BhIpAXKeHNWe 3HAaYeHHUs, I10 CYTH IIPU 3TOM B BO3Bpallla-
eMyio Tabnuiry moOaBiisgieTcsi HOBBIM BUPTYasIbHEBIM CTO0el. BripakeHre 3HaYE€HUS BBIYUCIISIETCS OOUH
pa3 Ooysg KaX[ao¥ CTPOKHM pe3yjbTaTa CO 3HAYEHUSMM CTOIOIIOB B MAHHOM CTPOKe. XOTsI BHIPAXKEHUS B
CIIKCKe BHIOOPKM He 00513aTeNbHO OOJIXKHEI 00palnaThbCcs K CToJ611aM TabIMYHOTO BhIPAXKEHUS M3 Ipef-
JIOKEHUS FROM; OHM MOTYT COflep>KaTh, HalIpUMeP U MPOCTHE apupMeTUdeCcKue BhIpaxkKeHu .

7.3.2. MeTKMu cTONnOUL0B

OneMeHTaM B CIUCKe BEIOOPKY MOXKHO Ha3HAUYUTh UMeHa [JIs ITocienyoles 06paboTKy, HarpuMep, Ojis
yKa3aHUs B IPeOjIoKeHnH ORDER BY MJIM OJIsT BEIBOJA B KJIMEHTCKOM IpuiioxeHuu. Hampumep:

SELECT a AS value, b + ¢ AS sum FROM ...

Ecnu BEIXOmHOE MM CTOIOIIA HE OIIPEIesieHo (C ITOMOIIBIO AS), CUCTeMa Ha3HadaeT uMs caMa. [yt mpo-
CTHIX CCBHIJIOK Ha CTOJIOIIHI 9THM MMEHEM CTAaHOBHUTCS MM II€JIEBOT'O CTOJIOIA, a [Jis BHI30OBOB (DYHKITMMA
9T0 UM GyHKIMHU. [[JI51 CIIOKHBIX BEIPAXKEHUN CUCTEMa I'eHEPUPYET HEKOTOPOE MOOXOOSIIIEe UMSI.

CoBO AS OOBLIYHO MOXKHO OITYCTUTh, HO B HEKOTOPHIX CJIy4YasX, KOTIa JKejlaeMoe uMs CTon0la CoBIlaga-
€T C KJII0UeBEIM cJI0oBOM PostgreSQL, HYyKHO HamucaTh AS HMIX 3aKJIIOYUTb UMS CTOJIONA B KAaBHIYKU BO
u3bexaHre HeOOHO3HAYHOCTH. (B [Tpunoxkennu C mepedrcIieHH KIII0UeBEIe CI0BA, /IS KOTOPHIX HY2KHO
HUCIIOJIL30BaTh AS B MeTKe cTosbia.) Hanmpumep, FROM — KJII0YEBOE CJIOBO, IIO3TOMY TaKO# BapHUaHT He
OymeT paboTaTh:

SELECT a from, b + ¢ AS sum FROM ...
a 00601 13 3TUX cpaboTaer:

SELECT a AS from, b + ¢ AS sum FROM ...
SELECT a "from", b + ¢ AS sum FROM ...

s IIpegoTBpaleHuda KOH(I).T[I/IKTa C KJIIOYE€BBIMU CJIOBAMM, KOTOPEIE€ MOT'YT IIOABUTBCSA B 6y'JIYH.IGM, pe-
KOMEHOYyeTCs BCerga IMucaTh AS UJIM 3aK/II04YaTh METKH BEIXOOHBIX CTOJ'I6I_IOB B KaBBEIYKH.
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IIpumeuanue

HMeHOBaHME BEIXOOHBIX CTOMOIOB OTJIMYAETCS OT TOT'0, UTO ITPOUCXOOUT B IIPEOIOKEHUN FROM (CM.
[MTompazmen 7.2.1.2). OpuH cTonbel] MOXKHO ITIeperMMeH0BaTh ABaXK /b, HO Ha BEIXOJIEe OKAXXeTCS UM,
Ha3Ha4YeHHOE B CIIMCKE BHIOOPKU.

7.3.3. DISTINCT

ITocne o6paboTKM COMCKa BHIOOPKHM B PE3YIbTUPYIOIEN TabiIuIile MOXKHO OOIOJTHUTEJIPHO MCKIIOYHUTH
oyOomupyIommecs: CTPOKu. [Jist 3ToTo cpa3y mociie SELECT qoOaBiisieTcst KITI0YeBOe CI0BO DISTINCT:

SELECT DISTINCT cmnHCOX_BBIOOPKH ...

(YT00OBI IBHO BKJIIOUUTH IOBEMIEHUE 10 YMOJTYAHUIO, KOT'Tla BO3BPAIIAIOTCSA BCE CTPOKHM, BMECTO DISTINCT
MOXKHO yKa3aTh KJII04eBoe CJIOBO ALL.)

[IBe CTPOKM CUUTAIOTCS PA3HBIMHU, €CJIM OHU COOepzKaT Pa3/InuyHble 3HaUYeHU ST MUHUMYM B OMHOM CTOJIOIE.
ITpu aToMm 3HavyeHus NULL nomaraioTcs paBHBEIMH.

Kpome TOro, MOKHO SIBHO OIPENENUTh, KaKWe CTPOKU OyOyT CUMTATLCS PA3JIMYHBIMHU, CIIEOYIOIINM 00-
pasom:

SELECT DISTINCT ON (BrlpaxeHHEe [, BEPAXeHHE ...]) CHIHCOK_BBIOOPKH ...

3mech sopaxenne — OOBIYHOE BBIPAXKEHUWE 3HAYEHUS, BRIYHCIIIEMOe OJIs BCeX CTPOK. CTPOKHU, st KOTO-
PBIX IEPEYUCIIEHHBIE BRIPAKEHU al0T OOUH PEe3yJIbTaT, CYUTAIOTCS AYyOIUPYIOIIUMUCS U BO3BPAIIlaeTCs
TOJILKO IIEPBasi CTPOKA M3 TaKoro Habopa. 3aMeThTe, UTO «IIepBas CTPOKa» Habopa MOzKeT OBITh JTI000H,
€CJI¥ TOJILKO 3aIpoC He BKJII0YaeT COPTUPOBKY, TapaHTUPYIONIYI0O OMHO3HAYHLIN MOPSIIOK CTPOK, TOCTY-
marmux B QuIbTp DISTINCT. (O6paboTka DISTINCT ON IPOU3BOAUTCS MOCIIE COPTUPOBKKU ORDER BY.)

IMpennoxkenne DISTINCT ON He omHcaHo B cTaHAapTe SQL u nHOTma ero IpuMeHEeHNEe CYUTAETCS IITOXUM
CTHJIEM K3-32 BO3MOXKHOU HEOIIPEeNeIEHHOCTH B pe3yabTaTax. [Ipu pa3yMHOM KUCIIOJIb30BAHUYU GROUP BY
U MOA3aMPOCOB BO FROM MOKHO 000UTHCH 6€3 9TOM KOHCTPYKIIMHU, HO YaCTO OHa OBIBaeT ymobHee.

7.4. CoyeTaHMe 3anpocoB (UNION, INTERSECT, EXCEPT)

Pe3yanaTH OBYX 3aIlIPOCOB MO2KHO O6pa60TaTb, HCIIOJNIB3ys Ollepaluy Had MHOXKEeCTBaMM: o0beOguHEHHe,
IIepece4dyeHurue U BEIYUTaHHue. Gl OIlepaliiy 3allMChIBAIOTCA COOTBETCTBEHHO TakK:

3anpocl UNION [ALL] 3amnpocZ2
zanpocl INTERSECT [ALL] sanpocZ
zanpocl EXCEPT [ALL] sanpocZ

3mech 3anpocl U 3anpocZ — 3TO 3aAlIPOCH], B KOTOPHIX MOT'YT HCIIOJIb30BAThCSI BCE BO3MO2KHOCTH, pac-
CMOTPEHHEBIE OO 3TOIO.

UNTON 110 CyTH mo0aBiseT pPe3yabTaThl BTOPOTO 3alIpoca K pe3yJibTaTaM IePBOTO (XOTS HUKAKOM MOPSIIOK
BO3BpAIllaeMbIX CTPOK IIPU 9TOM He rapaHTupyeTcs). bomee Toro, ata onepanus youpaeTt gyOIupyOIIu-
ecsl CTPOKU U3 pe3yJjibTaTa Tak XkKe, KaK 3TO JeflaeT DISTINCT, eCli¥ TOJIbKO He YKa3aHo UNTON ALL.

INTERSECT BO3BpAIllaeT BCe CTPOKH, COIepIKaIIuecs B pe3yIbTaTe U IIEPBOro, ¥ BTOPOTO 3ampoca. Hy6-
JINPYIOIINECS CTPOKU OTMOUITBTPOBLIBAIOTCS, €CJIM HE YKa3aHO ALL.

EXCEPT BO3BpalllaeT BCE CTPOKM, KOTOPHIE ECTh B PE3YJIbTATE MEPBOr0 3alIpoca, HO OTCYTCTBYIOT B pe-
3ynbTaTe BTOoporo. (MHOTma 9TO Ha3kIBAIOT pa3Huyel OByX 3ampocoB.) U 3geck myOmupyommecs CTPOKU
OTGUIBTPOBEIBAIOTCS, €CIIM HE YKa3aHOo ALL.

Y1068 MOKHO OBIIIO BEIYUCIIUTL OObeAUHEHNE, TIepeceveHre UIu Pas3HUIly Pe3yIbTaTOB OIBYX 3aIllPOCOB,
9THU 3aIIPOCHI MOJIKHBI OBITH KCOBMECTUMBIMH [IJIs 00beIUHEHUSI», YTO O3HAYAET, UYTO OHU [OJIXKHBI UMETh
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OOHMHAKOBO€ YHCJIIO CTOJ'I6I_[OB U COOTBETCTBYIOIIIHE CTOJ'I6I_U:I OOJIZKHBI OBITH COBMECTHMBIX THIIOB, KakK OIIN-
ceiBaetcsa B Pasgene 10.5.

OnepauHH Hald MHO2KEeCTBaMM MOZKHO O6'I>€JII/IH$ITI>, HaIIpuMep

zanpocl UNION sanmpocZ EXCEPT 3anpoc3

YTO PaBHO3HA4YHO

(3ampocl UNION s3anpocl2) EXCEPT sanpoc3

Kaxk mmoka3aHO BHIlIIE, BEI MOXKETE UCII0JIL30BaTh KPYTIble CKOOKY, YTOOH YIIPaABJIAThE 0Uepennio 06paboT-
Ku. Be3 KpyribiX CKOOOK UNION U EXCEPT 00beOUHSIOTCS CJIeBa HAIpaBo, HO OIIepaTop INTERSECT UMEeT
OOMBININI IPUOPUTET, YUEM IIepPBLIe ABa. TakuM oOpa3omM,

3anpocl UNION sanpocZ INTERSECT 3anpoc3
O3Ha4aeT
3anpocl UNION (3anmpocZ INTERSECT sanpoc3)

BBl TakXKe MOXKeTe 3aKIIYUTL OTHEJbHBIM 3anmpoc B KPYTJble CKOOKH. DTO BAXXHO, €CIIH B 3ampoce
HeoOX0IMMO HCITOJIb30BaTh JIF000Ee M3 MPEIIOKEHNH, 00CyKOaeMbIX B CIEeAYIOIINX pa3aeax, HampuMep
LIMIT. Be3 KpyTiIblX CKOOOK BO3HMKHET CHHTAaKCHYeCcKasi OIMMOKa MM Mpeaio)eHue OyneT BOCIIPUHU-
MaThCS KaK OTHOCSIIIeecCs K pe3yIbTaTy Oonepalluy Hag MHOXKeCTBaMH, a He K eé apryMmeHTaM. Hampumep,

SELECT a FROM b UNION SELECT x FROM y LIMIT 10
He BBI30BET OMIMOKY, HO OyeT 03Ha4YaTh

(SELECT a FROM b UNION SELECT x FROM y) LIMIT 10
a He

SELECT a FROM b UNION (SELECT x FROM y LIMIT 10)

7.5. CopTMpoBKa CTpPOK (ORDER BY)

ITocne TOro KAk 3ampoc BeImas TabIuiy pe3yabTaToB (rmocje o6paboTKU CIMcKa BEIOOPKHU), €€ MOXKHO OT-
copTupoBaTh. ECciu cOpTMPOBKA He 3aaHa, CTPOKH BO3BPAIIAIOTCA B HeopenenéHHoM nopsigke. OakTu-
YeCKUH MOPSAOK CTPOK B 9TOM ciiydae OymeT 3aBUCETH OT IJlaHa COEOQUHEHMS U CKaHUPOBAHUS, @ TAKKe
OT TIOPSIIKA OaHHBIX HA OUCKE, IO3TOMY II0JIaraThCs Ha HEro Helb3s1. OnpeneEHHBIN TOPATOK BEIBOOU-
MBIX CTPOK TapaHTUPYETCs, TOJIBKO €CJIU 3Tall COPTUPOBKY 3afaH SBHO.

ITopsimoK COPTHUPOBKY OHpeHenseT IpealoxkeHne ORDER BY:

SELECT crnHCOX_BEIOOPKH
FROM TabnHuHOE BEIPAXEHHE
ORDER BY Brlpaxenue_coprupoBkul [ASC | DESC] [NULLS { FIRST | LAST }]
[, BolpaxeHue_coprupoBkuZ [ASC | DESC] [NULLS { FIRST | LAST }] ...]

BrlpaxkeHusiMu COPTUPOBKYU MOTYT OBITH JIIOOBIE BEIPAXKEHUS, HONYyCTUMEBIE B CIIMCKE BHIOOPKM 3arpoca.
Hanpuwmep:

SELECT a, b FROM tablel ORDER BY a + b, c;

Korma yka3beIiBaeTCsT HECKOJIBKO BEIPaXKeHHUH, IOCIedyIolie 3Ha4eHUs II03BOJISIOT OTCOPTHPOBATEL CTPO-
KM, B KOTOPBIX COBIAJIM BCE IMpembIaylnie 3HaueHusa. Kaxxmoe BHIpaXKeHKWe MOXKHO JOIOIHUTE KIIIOUEBEI-
MU CJIOBaMHU ASC UJIH DESC, KOTOPHIE BEIOMPAIOT COPTHPOBKY COOTBETCTBEHHO 110 BO3PACTAHUIO NN YOBI-
BaHUIo. [T0 yMONTYaHUIO IPUHSAT ITOPSAMOK 10 Bo3pacTaHuio (ASC). [Tpu cOPpTUPOBKE IO BO3PACTAaHUIO CHa-
Yajia UOyT MeHbIie 3HaUeHU, TOe IIOHSITHEe «MEeHBIIe» OIpenenseTcs onepaTopoM <. [Togo6HBIM oOpa-
30M, COPTUPOBKA II0 BO3PACTAaHUIO OIIPedessieTCs OIIepaTopoM >.

g onpepenenusa Mecta 3HadeHui NULL MOKHO MCIIO/Ib30BaTh YKa3aHUsd NULLS FIRST ¥ NULLS LAST,
KoTophle nmoMelnaioT 3HadeHuss NULL cooTBeTCTBEeHHO A0 unu nocie 3HadeHuit He NULL. ITo ymonya-

Ha nmene 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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Huio 3HaueHuss NULL cuuTaroTcs 6oJbllle JTIOOBIX APYTHUX, TO €CTh IIOApPa3dyMeBaeTcss NULLS FIRST OIS
nopsiika DESC ¥ NULLS LAST B IPOTHUBHOM CiIydae.

3aMeTbTe, UTO MOPSOKKA COPTUPOBKU OIPENENsiOTCS He3aBUCHMO [js Kaxkmoro ctosbma. Hampumep,
ORDER BY x, y DESC O3HauaeT ORDER BY x ASC, y DESC, M 9TO He TO XK€ caMoe, YTO ORDER BY x
DESC, y DESC.

3mech Bripaxernre_copTHpOoBKH MOXKET OBITh METKOM CTOJIOIIa U1K HOMEPOM BEIBOOUMOI'O CTOJI0IA, KakK B
IaHHOM IIpUMepe:

SELECT a + b AS sum, ¢ FROM tablel ORDER BY sum;
SELECT a, max(b) FROM tablel GROUP BY a ORDER BY 1;

O6a aT; 3ampoca COPTUPYIOT PE3YJILTAT 110 IIEPBOMY CTOJIONY. 3aMEThTE, UTO UMS BEIBOOUMOTO CTOJIOIA
OOJIZKHO OCTaBaThCs caMo o cebe, ero HeJlb3s UCI0JIb30BaTh B BhIpaxkeHuu. Hanpumep, 3To owubKa:

SELECT a + b AS sum, ¢ FROM tablel ORDER BY sum + c; —— HENPAaBHUIBHO

9To orpaHUYEHNE MMO3BOSIET YMEHBIINTh HEOMHO3HAUYHOCTh. TeM He MeHee HeOTHO3HAaYHOCTh BO3MOXK-
Ha, KOTHa B ORDER BY yKa3aHO IIPOCTOe MM, HO OHO COOTBETCTBYET M MMEHM BLIXOOHOTO CTOJIOIA, U
CTOJIOITy M3 TAaOMIUYHOTO BRIPAXKEHHUsI. B 9TOM cilydyae HCIIONb3yeTCs BBIXOMHOI CTOJIOEeIl. DTa CUTYyallUs
MOXKEeT BO3HHUKHYTb, TOJIbKO KOT{la C IIOMOIIBIO AS BBIXOMHOMY CTOJIOITY Ha3HAYAETCHA TO Ke UM, UTO
UMeeT CToJI0el] B Opyroi Tabiuiie.

ORDER BY MOXKHO IIPUMEHHTH K Pe3yIbTaTy KOMGI/IHaHI/II/I UNION, INTERSECT U EXCEPT, HO B 3TOM CJIy4Yae
BO3MOZXHaA COPTHUPOBKA TOJIBKO IIO HOME€PaM HUJIM UME€HaM CTOJ'I6I_IOB, HO H€ IIO BEIPAXKEHUAM.

7.6. LIMIT M OFFSET

VKaszauus LIMIT ¥ OFFSET IO3BOJSIOT IIOJYYUTh TOIBKO YaCTh CTPOK M3 TEX, YTO BBIOAJI OCTAJIBHOM 3a-
Ipoc:

SELECT cmnucox_BbIOOPKH
FROM rabnuyHOEe_BBIPAXEHHE
[ ORDER BY ... ]
[ LIMIT { uwmcao | ALL } ] [ OFFSET wuwmcimio ]

Ecnu yka3zweiBaeTcs uuciao LIMIT, B pe3ynbTaTe Bo3BpalaeTcs He 60JIbIe 3aJaHHOT0 YK CJla CTPOK (MEHB-
e MoKeT OBITh, €CJIM CaM 3alIpoC BHAAJ MeHbIIee KOJIMYEeCTBO CTPOK). LIMIT ALIL PaBHOCHUJIBHO OTCYT-
CTBHUIO yKa3aHUsA LIMIT, KakK ¥ LIMIT ¢ aprymeHToM NULL.

OFFSET yKa3bIBaeT IIPOIIYCTUTh YKa3aHHOE YKCJIO CTPOK, Ipexkae 4eM HadaTh BeJaBaTh CTPOKU. OFFSET
0 PaBHOCHUJILHO OTCYTCTBUIO YKa3aHUA OFFSET, KakK U OFFSET ¢ aprymeHToM NULL.

Ecnu YKa3aHo ¥ OFFSET, u LIMIT, CHa4ajla CUCTeMa IIPOIIyCKaeT OFFSET CTPOK, a 3aTeM HadMuHaeT Ioa-
CUMTHIBATH CTPOKH [OJISI OTPaHUYEeHUsI LIMIT.

IMpuMeHsiT LIMIT, BAaXXHO HMCIIOIb30BaTh TaK¥kKe IIPediokKeHrne ORDER BY, YTOOBI CTPOKH pPe3yJibTaTa BhI-
OaBaJIKCh B OHpeNeIéHHOM Iopsnke. MHadve OyOyT BO3BpAIlaThCHA HeENpeacKasyeMble IIOOMHOXKeCTBa
CTPOK. BLI MO2XK€eTe 3allpOCUTh CTPOKHU C OEeCATOM MO OBaIaTy0, HO KaKOM IIOPSIOK BE UMeeTe B BUOY?
IMopsimok 6ymeT HEM3BECTEH, eC/Iu He mo0aBUTh ORDER BY.

OnTuMHu3aToOp 3ampoca YYUTHBAET OrpaHUYeHre LIMIT, CTPOS IJIaHBl BEIIOJIHEHUS 3allPOCOB, IIO3TOMY
BepOsiTHEE BCETO IJIaHH (@ 3HAYUT U ITOPSIIOK CTPOK) OYOYT MEHSTHCS HPH Pa3HBIX LIMIT U OFFSET. Ta-
KuM oOpa3oM, pa3imyHbie 3HaUYeHUs LIMIT/OFFSET, BRIOMpPAIOIie pa3Hble IOOMHOXKECTBA PE3YIbTAaTOB
3ampoca, hpusedym K Hec02/41aco8aHHOCMU pe3y/1bmamos, eClii He YCTaHOBUTH IIPeACcKa3yeMyl0 COPTHU-
POBKY C TOMOIITbIO ORDER BY. JTO He omubKa, a Hem3bekHoe cieficTBUe Toro, 4To SQL He rapaHTuUpyeT
BBLIBOJI PE3YJ/ILTATOB 3aIllpoca B HEKOTOPOM MOPSAAKE, €CJIU MOPSANO0K He ONPENeJiEH IBHO NPEAI0KEHNEM
ORDER BY.

CTpoKH, IPOIIyCKaeMhIe COTJIaCHO IIPeIOKEeHWI0 OFFSET, TeM He MeHee MOJI2KHEBI BEIUHCIIATECS Ha Cep-
Bepe. TakuM oO6pa3oM, IpHu OOIBINNX 3HAYEHUIX OFFSET paboTtaeT He3hGHEKTUBHO.

119



3anpocH

7.7. CNUMCKM VALUES

[IpenmoxkeHue VALUES IIO3BOJISIET CO3MAAaTh «IIOCTOSHHYIO TaOJIUIy», KOTOPYI0 MOXKHO MCIIOJIb30BaTh B
3ampoce, He co3maBas U He HanomHsag Tabnuny B BIl. CHHTaKCUC IPEenIOKEeHU:

VALUES ( Brpaxenwe [, ...]1 ) [, ...]

I KaXKOoro CIMCKa BHIPaXKeHUM B CKOOKaX CO3MaéTCs CTPOKa Tabnmuibl. Bce CIIMCKU OONXKHBI UMETh
OOMHAKOBOE YKCJIO 3JIEMEHTOB (T. €. YHCJIO CTOIOIIOB B Tab/IMIle) ¥ COOTBETCTBYIOIINE 3JIEMEHTHI BO BCEX
CIIMCKAaX OOJI?)KHBI MMETb COBMECTUMEBIE TUIIHI MaHHBIX. PaKTUUYECKUN TUN HAHHBIX CTONOIIOB pe3yibTaTa
omnpenenseTcs IO TeM XKe IIpaBuUjiaM, YTO U AJid UNION (cm. Pasgen 10.5).

Kak nnpumep:
VALUES (1, 'one'), (2, 'two'), (3, 'three');
BEPHET TabIUIly M3 ABYX CTOJIOIIOB U TPEX CTPOK. TO PABHOCUIIPHO TaKOMY 3aIIpOCy:

SELECT 1 AS columnl, 'one' AS column2
UNION ALL

SELECT 2, 'two'

UNION ALL

SELECT 3, 'three';

ITo ymomuauuio PostgreSQL Ha3HavaeT cTonb1iaM TabauLEl VALUES UMeHa columnl, column2 U T. 1. Me-
Ha cTonb1o0B He oupeneneHu B crangapTte SQL u B mpyro# CYB]Il oHU MOTryT OBITHL OPYTUMHU, IO3TOMY
00BLIYHO JIy4llle IIepeolIpefe/InTh UMeHa CIIMCKOM IICEBOOHUMOB, HalIlpUMep TakK:

=> SELECT * FROM (VALUES (1, 'one'), (2, 'two'), (3, 'three')) AS t (num, letter);
num | letter

2 | two
3 | three
(3 rows)

CHUHTAKCHYEeCKHU CIIMCOK VALUES C Ha60pOM BI)Ipa}KeHI/II;I PABHO3HA4YEH:
SELECT cnucox_Bei6opkxu FROM TabnuuyHOE_BEPaAXEHHE

U JOIIyCKaeTcCsd Be3[e, rge NoInyCcTuM SELECT. HaanMep, BBI MO2XeTe UCIIOJIbL30BATh €0 B COCTaBe UNION
unu go0aBUTE K HEMY ompenenernue_copruposxu (ORDER BY, LIMIT W/UIHU OFFSET). VALUES Halle BCETro
HCIIOJIb3YeTCA KaK MCTOYHMK OJAaHHBIX /I KOMAaHOBI INSERT, a TaKXKe KakK I10a3aIIpocC.

3a OOMOTHUTEIbHEIMHU CBeIeHUsIMH oOpaTuTech K cupaBke VALUES.

7.8. 3anpochkl WITH (OOwMe TabanyHbie Bbipa>keHusn)

WITH IPEeOoCTaBiIsIeT CIIOCO0 3amKuChHIBATh AOMOIHUTEIbHEIE ONePaTOPHI AJIs IPUMEeHEeHUs B OOIBIITHUX 3a-
mpocax. ITH ONepaTophl, KOTOPHE TaKzKe Ha3BIBAlOT OOIIMMHK TaOIMYHHIMU BhIpaxkeHusMu (Common
Table Expressions, CTE), MOXXHO IIpeCTaBUTh KaK OIIpeHesIeHHusI BPpeMEeHHBIX TalJIHII, CYIIeCTBYIOIINX
TOJIBKO [IJIST OOHOTO 3aIrpoca. [ oMoTHUTEIbHEIM OIIepaTOPOM B IPEOJIOKEeHHUH WITH MOXKeT OBITh SELECT,
INSERT, UPDATE MU DELETE, a CaMO IpenJioXeHue WITH IPUCOEONHSIETCI K OCHOBHOMY OIIepaTopy, KO-
TOPBIM MOXKET OBITh SELECT, INSERT, UPDATE, DELETE HJIM MERGE.

7.8.1. SELECT B WITH

OcHOBHOe IIpefHa3HaYe e SELECT B IPEeIIOKEHNH WITH 3aK/II0YaeTCs B pa30MeHNH CII0XKHEBIX 3alTPOCOB
Ha MPOCTHIe YacTu. Hampumep, 3ampoc:

WITH regional_sales AS (
SELECT region, SUM(amount) AS total_sales
FROM orders
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GROUP BY region
), top_regions AS (
SELECT region
FROM regional_sales
WHERE total_sales > (SELECT SUM(total_sales)/10 FROM regional_sales)
)
SELECT region,
product,
SUM (quantity) AS product_units,
SUM (amount) AS product_sales
FROM orders
WHERE region IN (SELECT region FROM top_regions)
GROUP BY region, product;

BEIBOOUT UTOTH II0 IIPOIazxKaM TOJIBKO [IJIsT IIePemoBEIX PeruoHOoB. [Ipemmoxenue WITH onpenesnseT OBa
OOIIOJIHUTEJIbHBIX OIlepaTopa regional_sales M top_regions TakK, YTO pe3yJabTaT regional_sales HC-
TIONIBb3yeTCsI B top_regions, a PE3yNbTAT top_regions UCHOJIB3YETCS B OCHOBHOM 3aIlpoce SELECT. OTOT
IpuMep MOZKHO ObII0 ObI mepenucaTh 0e3 WITH, HO TOTHa HaM IOHaAo0sTCS IBa YPOBHS BIIOZKEHHBIX ITOI-
3amnpocoB SELECT. [loka3aHHBIM BEIIIIE CLIOCOOOM 3TO MOXKHO CHeJIaTh HEMHOTI'O IIPOIIIe.

7.8.2. PeKypCuBHbIe 3anpocChbl

Heobs13aTenbHOEe yKa3aHMe RECURSIVE IIpeBpalaeT WITH M3 MPOCTO yHOOHOM CHMHTAKCHUYECKOU KOH-
CTPYKLUM B CPEOCTBO peanmu3allii TOTro, YTO HEBO3MOXKHO B cTaHmapTHOM SQL. Mcnonb3ys RECURSIVE,
3ampoc WITH MOoKeT oOpalaThCcst K COOCTBeHHOMY pe3yinbTaTy. OdeHb MIPOCTOM ITPUMEDP, CYMMUPYIOITHUH
yncia ot 1 mo 100:

WITH RECURSIVE t (n) AS (
VALUES (1)
UNION ALL
SELECT n+1 FROM t WHERE n < 100
)
SELECT sum(n) FROM t;

B ofiiem Buie peKypCHUBHEBIM 3alpoc WITH BCEr[ia 3allMCHIBAETCS KaK He PeKypCUuBHAs YdCMb, IIOTOM
UNION (MM UNION ALL), @ 3aTeM peKYpCUBHAs UYaCMmb, TTie TONbKO B PEKYPCUBHOM YaCTH MOXKHO oOpa-
TUTBHCS K Pe3yJIbTaTy 3ampoca. Takoi 3aIpoC BHIIOIHSIETCS CIIeAyIOIUM 06pa3oM:

BbIuKCIIeHHEe PEeKYPCHBHOI'O 3ampoca

1. Brruucnsercs He peKypCUBHAA 4acTh. [Jig UNION (HO He UNION ALL) OTOpachIBAIOTCS AyOIUPYIOIIH-
ecs cTpoku. Bce ocTaBmmecss CTPOKM BKIIIOYAIOTCS B pe3y/IbTaT PeKypPCUBHOI'O 3allpoca U TakKe I10-
MeIIal0TCs BO BPpEeMEHHYI0 pabouyo mabauuy.

2. Tloka paGouas Tabmulla He IIyCTa, IIOBTOPSAIOTCS CIeAyIOIIUe NeHCTBUS:

a. BouncnseTrcs peKypCcuBHAs YaCTh TaK, YTO PEKyPCHBHAs CCHIJIKA Ha caM 3aIllpoc o0pallaeTcs
K TEKYIIeMy cofmepxuMomy padoderi Tabsuiiel. [I1st UNION (HO He UNION ALL) OTOPacHBAIOTCS
OyoIupPyIOIKecs: CTPOKH M CTPOKH, TyOIUPYIOlie paHee MoIydYeHHbe. Bce ocTaBIInecss CTPOKHU
BKJIIOYAIOTCS B PE3yJIbTaT PEKYPCUBHOTO 3aIIpoca ¥ TaKXKe IIOMeIaiTCs BO BpeMeHHYI0 npomMe-
JHCYMOUHYO madbauuy.

b. Copepxumoe paboueil TabIUIEI 3aMEHSIETCSA COOEPKUMBIM ITPOMEXKYTOYHOM TAaOIUIILI, a 3aTEM
IPOMeXKyTOYHasd TabIuIla OYUIIaeTCs.

IIpuMmeyanue

XoTs yKa3aHHe RECURSIVE II03BOJISIET ONPeHeIsiTh PeKYPCUBHEIE 3alTPOCH], BHYTPH TaKHe 3aIlIPOCEH
00pabaTLIBAIOTCS UTEPAIIMOHHO.
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B mokazaHHOM BEIIIIE ITpUMepPe B pabouel TabmuIile Ha KaXkI0M 3Talle COOePKUTCS BCero oHa CTPOKa U
B HeWM IIOCJIeJOBaTEeIbHO HaKamauBaoTcsa 3HadeHus oT 1 mo 100. Ha coToMm 1mare, 6iaromapsi yCIOBHUIO
WHERE, He BO3BpalllaeTCs HUYEero, TakK YTO BLIUMCIIEHNE 3allpoca 3aBepIiliaeTcs.

PeKprHBHHe 3aIllPOCEL OOBIYHO IIPUMEHATCA OJIA paGOTH C HepapxXru4YeCKUMU HUJIX OPEBOBHUOHBIMU
CTPYKTypaMu OJaHHBIX. B KauyecCTBe MOIE3HOTO IIpuMepa MO2XKHO IIPUBECTH 3alIPOC, HaXOOAIIUuU BCe HETIO-
CpenCTBEHHBIE 1 KOCBEHHEIE COCTABHEIE HAaCTHU IMPOAOYKTA, UCIIOJIBE3YSA TOJIBKO Ta6J'II/II_Iy C MPAMBIMU CBA-
35AMHU:

WITH RECURSIVE included_parts (sub_part, part, quantity) AS (
SELECT sub_part, part, gquantity FROM parts WHERE part = 'our_product'
UNION ALL
SELECT p.sub_part, p.part, p.quantity * pr.quantity
FROM included_parts pr, parts p
WHERE p.part = pr.sub_part
)
SELECT sub_part, SUM(quantity) as total_quantity
FROM included_parts
GROUP BY sub_part

7.8.2.1. NopAapoK noucka

Korpa npu BEIIOTHEHUH PEKYPCUBHOTO 3aIIpoca MPOU3BOOUTCS 00X0M HepeBa, pe3yabTaThl MOXKHO IIOJTY-
4aTh B Pa3HOM IOPSIIKE: «CHaYaa B TIIyOMHY» MJIM «CHAYaa B IIUPUHY>. {71 3TOTO MOXKHO B [IOIIOJIHE-
HUE K OPYTUM CTOJIOI[aM BEIUMC/IUTD YIIOPSIOOYMBAIOIINM CTOJIOEI ¥ UCIIOJIE30BATh €TI0 AJISI COPTUPOBKU
pe3ynbTaToB. O6paTUTe BHUMAaHUE, YTO TAKOM CTOJIOEL HEe OIIPENeIsieT MOPSAA0K 00X0aa CTPOK 3alIPOCOM
— 3TOT MOPSAMOK, KaK BCErfa, 3aBUCUT OT peanusaumu SQL. YmopsgouuBaoIuii cTonber JINIIb T03BO-
nsieT ynoOHbEIM 06pa30M YIOPSIOOYUTE MTOJIyYeHHbBIE PE3YIbTaThI.

YTo6BI OTCOPTHUPOBATL PE3YJIBTATHI B MOPSAKE «CHaydaja B TIIyOMHY», /IS KaXKOOMW CTPOKH pe3ynbTaTa
BBIYMCIISIETCSI MACCUB YK€ IIPOCMOTPEHHHIX CTPOK. Hampumep, pacCMOTPUM CIIEOVIONIUN 3alpoc, KOTO-
PBI¥ BRHITIOJIHSET IIOUCK B TabJiulle t ree IO IMOJIO 1ink:

WITH RECURSIVE search_tree(id, link, data) AS (
SELECT t.id, t.link, t.data
FROM tree t
UNION ALL
SELECT t.id, t.link, t.data
FROM tree t, search_tree st
WHERE t.id = st.link

)
SELECT * FROM search_tree;

Y106BI §0GaBUTH HHMOOPMAIIUIO [JIsT YIOPSIOOUYNBAHUS «CHavana B IIIyOMHY», BBl MOXKeTe HallucaTh TaK:

WITH RECURSIVE search_tree(id, link, data, path) AS (
SELECT t.id, t.link, t.data, ARRAY[t.id]
FROM tree t
UNION ALL
SELECT t.id, t.link, t.data, path || t.id
FROM tree t, search_tree st
WHERE t.id = st.link

)
SELECT * FROM search_tree ORDER BY path;

B o61ieM ciy4yae, Korma OISl BRISBJIIEHHS CTPOKH HYXKHO KMCIIOJIL30BATh HECKOJIBKO II0JIeH, CIIeAyeT MC-
[0JIb30BaTh MACCHUB CTPOK. Hampumep, eciiu HyXKHO OTCIeOUTh MO £1 U £2:

WITH RECURSIVE search_tree(id, link, data, path) AS (
SELECT t.id, t.link, t.data, ARRAY[ROW(t.fl, t.£2)]
FROM tree t
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UNION ALL
SELECT t.id, t.link, t.data, path || ROW(t.£f1l, t.£f2)
FROM tree t, search_tree st
WHERE t.id = st.link
)
SELECT * FROM search_tree ORDER BY path;

ITogcka3ka

ROW () MOKHO OITYCTHUTB, KOT[Ia HY2KHO OTCJIE2KMBATh TOJIBKO OFHO T0jie (KaK OOBIYHO U OLIBAET).
IIpu aToM OyHmeT MCIOIb30BAaThCS HE MACCHUB JaHHBIX COCTABHOTO THIIA, a IIPOCTOM MACCHUB, YTO
6oree a¢phekTUBHO.

YTOoOH MOTYyYUTh PE3YIbTAThl, OTCOPTUPOBAHHBIE «CHAYaJja B ITUPUHY», MOXKHO HOOABUTHL CTONOEI, OT-
CIIEKUBAIOIIUY TIyOUHY MOUCKA, HATPUMED:

WITH RECURSIVE search_tree(id, link, data, depth) AS (
SELECT t.id, t.link, t.data, O
FROM tree t
UNION ALL
SELECT t.id, t.link, t.data, depth + 1
FROM tree t, search_tree st
WHERE t.id = st.link

)
SELECT * FROM search_tree ORDER BY depth;

s obecneuyeHuss CTaOUILHOCTH COPTUPOBKH N0OaBbTE CTOJIOITE MAaHHBIX B KAYECTBE CTOJIOIIOB BTOPHY-
HOU COPTUPOBKHU.

IToocka3ka

OTOT aNropUTM PEKYPCHUBHOTO BEIYUCIIEHUS 3alpOCa BEIIAET B Pe3yJIbTaTe y3JIbl, YIOPSIOOUYEeHHEIE
«CHavana B IUPUHYy». M BCE XKe 3TO 3aBUCUT OT peanu3allii, I03TOMY HoJjlaraThCsi Ha 3TO IIOBe-
meHue He cienyeT. [IopsiIOK CTPOK BHYTPU KazxKOOTr'0 YPOBHSI, KOHEYHO, HE OMPEIENEH, II09TOMY B
mo60M ciTydae MOXKeT HoTpeboBaThCsI IBHOE YIIOPSAOYUBaHUE.

[nst ompenenenus: CTon0Ila, KOTOPHIM OyOEeT BEIYMCAATHCS OIS YIIOPANOYMBAHUS «CHadasa B TITyOuHY»
WM «CHA4Yaja B IIMPUHY», €CTh BCTPOEHHHIN CUHTaKcuc. Hampumep:

WITH RECURSIVE search_tree(id, link, data) AS (
SELECT t.id, t.link, t.data
FROM tree t

UNION ALL

SELECT t.id, t.link, t.data
FROM tree t, search_tree st
WHERE t.id = st.link

) SEARCH DEPTH FIRST BY id SET ordercol

SELECT * FROM search_tree ORDER BY ordercol;

WITH RECURSIVE search_tree(id, link, data) AS (
SELECT t.id, t.link, t.data
FROM tree t

UNION ALL

SELECT t.id, t.link, t.data
FROM tree t, search_tree st
WHERE t.id = st.link

) SEARCH BREADTH FIRST BY id SET ordercol
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SELECT * FROM search_tree ORDER BY ordercol;

BHYTpU 3TOT CMHTaKCUC ITpeobpa3yeTcs B GOPMEI, TONOOHEIE BHIIIENTPUBEIEHHBIM (popMaM, COCTaBIeH-
HBIM BPYYHYIO. B mpeqiokeHnn SEARCH YKa3bIBAa€TCS, KAKOU TUII MOMCKA HEOOXOOUM — «CHa4ajsa B TIIy-
OMHY» WM «CHA4daja B IMUPUHY», CIIUCOK OTCJIEKUBAEMEBIX [JII COPTUPOBKU CTOJIOIOB U UMS CTOJOLA,
KOTODHIN OyAeT comepKaTh HaHHBIE, MCIOIb3YEMBIE [JI YIIOPSIAOYUBAHUS. ITOT CcTONOEI] OyAeT HETBHO
moGaBJieH B pe3ynbTupylolue cTpoku B CTE.

7.8.2.2. BoisiBJZIeHue LUKJIIOB

Pa6oTast c peKypCHUBHBIMH 3alIpOCaMH, BaXKHO 00eCIIeYnuTh, YTOOL PEKYPCUBHAS YaCTh 3alpoca B KOHIIE
KOHIIOB He BhIfjajia HUKAaKuX KOpTexkel (CTPOK), B IPOTUBHOM CIIydae IIUKJ OyneT 6ecKOHeYHHIM. MHOToa
IJISS 9TOT0 MOCTATOYHO ITPUMEHSITh UNION BMECTO UNION ALL, TaK KakK mpu 3TOM OyOyT OoTOpackBaThCS
CTPOKH, KOTOPHIE YK€ eCTh B pe3ynbraTte. OOQHAKO YacTO B IIUKJIE BHIOAIOTCSI CTPOKHU, HE COBIIaJAOIINe
TIOJTHOCTBHIO C HNPEOBIAYIIUMU: B TAKUX CIIy4asiX MOXKET MMETb CMBICII HPOBEPUTH OJHO HJIM HECKOJIBKO
moJsie, YToOBI OIIPeAesIuTh, He OblJIa JIUM TeKylllas TOYKa AOCTUTHYTa paHbine. CTaHOapTHHINA CII0C0O0 pe-
meHus TOJOOHBIX 3a/lay — BHIYHCIIUTh MAaCCUB C y2Ke oOpaboTaHHLIMU 3HaYeHUsIMU. Hampumep, CHOBa
paccMOTpuTE CIEOyIONIUi 3alIpoCc, MTPOCMAaTPUBAIOIINY TaGIUITy graph MO MOMI0 link:

WITH RECURSIVE search_graph(id, link, data, depth) AS (
SELECT g.id, g.link, g.data, O
FROM graph g

UNION ALL

SELECT g.id, g.link, g.data, sg.depth + 1
FROM graph g, search_graph sg
WHERE g.id = sg.link

)

SELECT * FROM search_graph;

OTOT 3ampoC 3aUMUKIIUTCS, €CIIU CBSI3U 1ink COmepzkaT IMKJIIEL. Tak Kak HaM HYKHO ITIOIy4YaThb B PE3YIIb-
taTe «depth», omgHO nMUITE U3MEHeHMe UNION ALL Ha UNION He HMO3BOIUT M30exkaTh 3alluKIUBaHus. Bme-
CTO 3TOTO MBI HOJIZKHEI KaK-TO OIPENENIUTh, YTO yKe HOCTUTaId TEKYIIel CTPOKU, NMPONIAS HEKOTOPBIU
nyTh. 11 3TOTrO, M06aBUB ABa CTOJONA is_cycle U path, MBI IOJIy4aeM 3allpoC, 3alUIEHHBIN OT 3alUK-
JTUBaHUS:

WITH RECURSIVE search_graph(id, link, data, depth, is_cycle, path) AS (
SELECT g.id, g.link, g.data, O,
false,
ARRAY [g.id]
FROM graph g
UNION ALL
SELECT g.id, g.link, g.data, sg.depth + 1,
g.id = ANY(path),
path || g.id
FROM graph g, search_graph sg
WHERE g.id = sg.link AND NOT is_cycle
)
SELECT * FROM search_graph;

I[ToMuMO TIpeOoOTBPAIIEeHUs IUKIIOB, 3HaYEeHUST MaCCHBa 9YacTO OLIBAIOT II0JIE3HEI CAMU 110 cebe OJIst mpe-
CTaBIEHUS «IIYTHU», IIPUBEIIIETO K ONPENeIéHHON CTPOKE.

B O6H.IeM Clly4ae, Korga AJid BEIABJIIE€HHNS LIUKJIIa HYy2KHO ITPOBEPATE HECKOJIEKO IOJIEeH, cienyeT UCIIojIb30-
BaTb MaCCHUB CTPOK. HaanMep, €CJIM HY2KHO CPAaBHUTD IIOJISI £1 U £2:

WITH RECURSIVE search_graph(id, link, data, depth, is_cycle, path) AS (
SELECT g.id, g.link, g.data, O,
false,
ARRAY[ROW(g.fl, g.£f2)]
FROM graph g
UNION ALL
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SELECT g.id, g.link, g.data, sg.depth + 1,
ROW(g.fl, g.f2) = ANY(path),
path || ROW(g.fl, g.f2)
FROM graph g, search_graph sg
WHERE g.id = sg.link AND NOT is_cycle
)
SELECT * FROM search_graph;

ITogcka3ka

YacTo my1st BRIIBIEHUS ITMKJA HOCTATOYHO OJHOTO ITOJISI, ¥ TOTHda ROW () MOZKHO OIYCTUTB. [Ipu
9TOM Oy[eT MCIIONb30BaThCS HE MAaCCHUB HJaHHBIX COCTAaBHOTO THIIA, a IPOCTOM MacCHUB, 4TO Oojee
apdekTUBHO.

s YIIPOIOEHWA BBIABICHUSA LIUKIIOB €CTh BCTpOGHHBIﬂ CHHTaKCHC. 3anpoc BEIIIIE€ MO2KHO 3aIlMCaTh TakK:

WITH RECURSIVE search_graph(id, link, data, depth) AS (
SELECT g.id, g.link, g.data, 1
FROM graph g

UNION ALL

SELECT g.id, g.link, g.data, sg.depth + 1
FROM graph g, search_graph sg
WHERE g.id = sg.link

) CYCLE id SET is_cycle USING path

SELECT * FROM search_graph;

U BHYTPH OH Oy[eT IPUBENEH K BhIIIeyKa3aHHOU ¢opMe. B mpennoxenuu CYCLE cCHadasla YKa3blBaeTCs
CIIKCOK CTOJIOIIOB, OTCJIEKMBAEMEIX IJIS1 BEISIBJIEHUS IIMKJIa, 3aTeM UMs CTOJI0IIa, II0KA3bIBAIOIIEro Ipu-
3HAaK BBEISIBJIEHUS LUK, ¥, HAKOHEL, UMs €Ill€ OOHOr0 CTOJIOIa, B KOTOPOM OyIeT OTCIeXKUBATHCS IIyTh.
CTo0I1El, yKa3kIBaolllre ITUKII ¥ IyTh, OYOyT HesIBHO N0o0aBlIeHHl B pe3ynbTupyiomniue ctpoku B CTE.

IToocka3ka

Cromnbel] ¢ yKa3aHMEeM IIyTH LUKJIa BHYHUCIISETCS TaK Ke, KaK U CTOI0eIl OJis yIOpSAL0YUBaHUS
pe3yJIbTaTOB «CHadaja B TIIyOMHY», YTO IIOKa3aHO B IPefhIAyIIeM IIogpas3melie. 3allpoc MOXKET
copepzkKaTh OOHOBPEMEHHO SEARCH M CYCLE, HO B 3TOM CiIy4ae OJis VIIOPSJOYMBAaHUSA «CHadasa
B rnyOuHy» OyOyT NPOMU3BOOUTHCS JIMIIHUE BHIYMCIIEHUS, IO3TOMY 3¢ (PeKTUBHEE UCIIOJIHL30BaTh
TOJIBKO CYCLE M COPTUPOBATh PE3YIbTATH IO CTONOLY yTH. OOHAKO MCIIOIb30BaHUe B 3alpoce U
SEARCH, ¥ CYCLE OIIpaBIaHO, KOTZla Hy>K€eH IIOPSAIOK «CHadasa B MIUPUHY>.

[71s1 TECTUPOBAHUS 3aIIPOCOB, KOTOPHIE MOTYT 3allMKJIMBATHCS, €CTh XOPOILINHA TPUEM — H0O0aBUTh LIMIT
B POOMTENLCKUY 3ampoc. HampumMep, caenyoomui 3ampoc 3alUKIINTCS, €CJIM He f00aBUTh ITPEIIOKEHNEe
LIMIT:

WITH RECURSIVE t (n) AS (
SELECT 1
UNION ALL
SELECT n+l FROM t

)
SELECT n FROM t LIMIT 100;

Ho B maHHOM ciy4ae 3TOTO HEe MPOMCXOMUT, TaK Kak B PostgreSQL 3ampoc WITH BEIDAET CTOJIBKO CTPOK,
CKOJTBKO (paKTUYECKYU MPUHUMAET POOAUTETECKUN 3aTTPoC. B Tpou3BOICTBEHHOM CPEe UCIIOTb30BaTh 3TOT
IPUEM HE PEKOMEHOYETCS, TaK KaK OPYTHe CUCTEMBI MOTYT BeCTH ce0s mo-gpyromy. Kpome toro, 3TO HE
OymeT pabGoTaTh, €CIIM BHEITHUM 3aIIPOC COPTUPYET PE3YIIHTATH PEKYPCUBHOTO 3aMIPOCa UJIU COEOUHSIET
WX C OPyro# Tabnuiel, Tak KakK B MOJOOHBIX CIy4asXx BHEIIHHWN 3ampoc OOBIYHO BCE PAaBHO BHIOMpAET
pe3yJIbTaT 3anpoca WITH IOTHOCTHIO.
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7.8.3. MaTtepuanusaumsa ooLLMX TAaONUYHBIX BbIPpa>keHUM

3ampocsl WITH UMEIOT II0JI€3H0e CBOHCTBO — OOBIYHO OHU BBIYKCIISIIOTCSI TOJIBKO Pa3 OJIs BCETO POIUTEIb-
CKOTO 3ampoca, Jaxe ecjid 9TOT 3alpoC UK COCEOHME 3alTPOCH WITH oOpaliaiTcsd K HUM HEOTHOKpaT-
HO. TakuM 00pa30M, CJIOKHEIE BEIYKUCIIEHUSI, Pe3yIbTaThl KOTOPHIX HY2KHEI B HECKOJIBKHUX MeCTaX, MOXKHO
BBIHOCHUTH B 3aIIPOCHI WITH B I[eJIX ONTHMU3IALNKU. KpoMe TOro, TaKue 3allpPOCHl ITO3BONISIOT U30eKaTh
HeXeJlaTeIbHBIX BEIYUCIIEHUN (QYHKIUH ¢ moO0YHBIMEU 3dderkTamu. OmgHAKO €CTh U oOpaTHasi CTOPOHA
— ONTHMH3ATOP HEe MOXKEeT PacHpPOCTPaAaHUTL OTPAaHUYEHHUS POOHTEIBCKOTO 3allpoca Ha HEeOJHOKPATHO
3aMieiCTByEMBIH 3aITpoC WITH, TAaK KaK 3TO MOZKET ITOBJIMSITh Ha UCII0JIb30BaHME Pe3yIbTaTa WITH BO BCEX
MecCTaX, TOrda KaK MOJI2KHO IIOBIIUATH TOJIBKO B OOHOM. MHOTOKPATHO 3adeMCTBYEMEIH 3ampoc WITH Oy-
IeT BBHIIOIHATHCSA OYKBAJIbHO 1M BO3BpAIlaTh BCE CTPOKHU, BKIIIOUAS T€, YTO IIOTOM MOXKET OTOPOCUTH PO-
muTensckuit 3ampoc. (Ho Kak OBIIO CKa3aHO BEHIIIE, BEIUKCIIEHHE MOXXET OCTaHOBUTLCS PaHbLINEe, eCIA B
CCBHIZIKE Ha 9TOT 3aIlpoc 3aTpedyeTcsT TOMBKO OTPAaHUYEHHOE YHCII0 CTPOK.)

OmHaKO ecJiy 3aIpoc WITH SABASETCS HEPEKYPCUBHBEIM U CBOOOHEIM OT ITOOO0YHEIX 9(h(HEKTOB (TO ECTH 3TO
SELECT, He BEI3LIBAIOIINY U3MEHUYUBLIX (PYHKIIUM), OH MOKeT OBITh CBEPHYT B POOUTEJILCKUHM 3aIIpOC, YTO
TIO3BOJIUT ONTHMU3KUPOBATh COBMECTHO [Ba YPOBHS 3alIpoCoB. I10 yMOIYaHUI0 5TO IPOUCXOOUT, TOJIBKO
€CJI¥ 3aIIPoC WITH 3aeUCTBYETCS B POOUTEIECKOM 3alIpOCe BCETO B ODHOM MECTe, a He B HECKOJIBKUX. ITO
TIOBEMIEHNE MOIXKHO MEePEONPENeNnTh, MoOaBUB YKa3aHue MATERIALIZED, YTOOBl BHIOEJIUThH BEIYUCIIEHHUE
3amnpoca WITH, UM yKa3aHue NOT MATERIALIZED, 4TOOBI MPUHYOUTEIbHO CBEPHYTDH €T0 B POOUTEJILCKUM
3anpoc. B nocnenHeM ciydae BO3HUKaeT PUCK MHOTOKPATHOTO BEIUMCIIEHUS 3aIlpoca WITH, HO B UTOTEe
9TO MOXKeT OBITh BEITOIHO, €CJIHM B KaXKIIOM CJIydae MCII0JIb30BaHUs WITH U3 BCETO pe3yjibTara 3ampoca
OCTaéTCs TONBbKO HeOOoIbIIasi 4YacTh.

ITpocTo# npumep OJist HEMOHCTPAIIAY STHUX ITPABUI:

WITH w AS (
SELECT * FROM big_table
)
SELECT * FROM w WHERE key = 123;

9TOT 3amnpoc WITH 6y;:[eT CBépHy'T B pOJII/ITeHBCKI/Iﬁ u 6yJ1eT BEITIOJIHEH C TE€M 2Ke€ IIJIaHOM, 9TO U 3aIIPOcC:
SELECT * FROM big_table WHERE key = 123;

B wacTHOCTH, eciu B TabIuIle CO3aH UHIEKC 10 CTOOIY key, OH MOXKET UCIIOIb30BaThCS AJIS ITONyYeHU S
CTPOK C key = 123. B gpyrom cinydae:

WITH w AS (
SELECT * FROM big_table
)
SELECT * FROM w AS wl JOIN w AS w2 ON wl.key = w2.ref
WHERE w2.key = 123;

3ampoc WITH 6YI[eT MaTepHruaJIn30BadH, TO €CTh CO30aCTCA BPEMEeHHas KOIINiA Ta6J'II/II_IbI big_table, KOTO-
pasa 6YJIGT CoequnHeHa C coboit Xe, 0e3 MCIOoIL30BaHUSA KaKOIr0-TH00 HHOEKCa. ITOT 3alipoc 6}7}19T BEI-
IIOJIHATBCA TO0pa3no 3¢)¢)GKTHBHGG B TaKOM BH[€E:

WITH w AS NOT MATERIALIZED (
SELECT * FROM big_table

)
SELECT * FROM w AS wl JOIN w AS w2 ON wl.key = w2.ref

WHERE w2.key = 123;

B aToM ciydyae orpaHMYEHUs POOUTEIHLCKOTO 3alpoca MOTYT MIPUMEHSITHCS HETIOCPEICTBEHHO MIPH CKa-
HUPOBAHUU big_table.

HpHMep, B KOTOpPOM BapuaHT NOT MATERIALIZED MOXeT OBITH HeXKeJIaTeJILHBIM:

WITH w AS (
SELECT key, very_expensive_function(val) as f FROM some_table

)
SELECT * FROM w AS wl JOIN w AS w2 ON wl.f = w2.f;
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B pmamHOM ciydae Oraromapsi MaTepHanuM3alyd  3ampoca WITH pecypcoéMiast (QyHKIUS
very_expensive_function BEIYHUCISETCS TOJILKO OOHMH pa3 [OJIs1 CTPOKH TAaOIIHITHI, a HEe TBaXK[IHI.

ITpuMepH! BHIIIE MOKA3HIBAIOT TOJILKO MPEJIOKEHME WITH ¢ SELECT, HO TaKUM XKe 00pa30M ero MOXKHO
HUCIOJIL30BaTh C KOMaHOaMM INSERT, UPDATE, DELETE M MERGE. B KaxXgoM ciydae OH IO CyTH CO3TAET
BpPeEMeHHYI0 TabIuIy, K KOTOPOM MOXKHO 0OpaTUTHCSA B OCHOBHOM KOMaHZE.

7.8.4. N3MeHeHUe JBaHHbIX B WITH

B mpepnmoxeHun WITH MOXKHO TaKXKe MCIIOIh30BaTh OOJILIIMHCTBO ONEPAaTOPOB, M3MEHSIOIINX HaHHBIE
(INSERT, UPDATE WU DELETE, HO HE MERGE). 9TO II03BOJISIET BHIIOJIHATH B OOHOM 3alIpOCe CPa3y HECKOIBKO
pa3HeIX onepanui. Hanpumep:

WITH moved_rows AS (
DELETE FROM products
WHERE
"date" >= '2010-10-01' AND
"date" < '2010-11-01"
RETURNING *
)
INSERT INTO products_log
SELECT * FROM moved_rows;

ITOT 3ampoc ¢pakKTUUYEeCKH IIepeMelllaeT CTPOKHU U3 products B products_log. OmnepaTop DELETE B WITH
yYoalisdeT YKa3aHHbIe CTPOKH U3 products ¥ BO3BpAlllaeT UX COOEPXKUMOE B IPEAJIOZKEHNUN RETURNING; a
3aTeM TJIaBHBIM 3aIllpOC YUTAET 3TO COOEePKMMOE U BCTaBJAET B TAOMUIY products_log.

CnemyeT 3aMeTHTh, YTO IpenioXxKeHue WITH B JaHHOM ClIy4ae HPHCOEOHUHSIeTCS K OIepaTopy INSERT,
a He K SELECT, BIOKEHHOMY B INSERT. OTO HE0OXOMMO, TaK KakK WITH MOXKET COfiepKaTh OIIePaTOPHI,
U3MEeHSIONINE OaHHbIe, TOJIBKO Ha BEPXHEM ypoBHe 3ampoca. OOHAKO MPH 3TOM IPUMEHSIOTCS OOBLIYHEIE
IIpaBUjIa BUOUMOCTH WITH, TaK YTO K Pe3yIbTaTy WITH MOXKHO OOPaATUTHCS U U3 BJIOKEHHOT'0 oIlepaTtopa
SELECT.

OmnepaTophl, U3MEHSIONINE TaHHble, B WITH OOBIYHO OIIOTHSIIOTCS IIPEIIoKeHneM RETURNING (cM. Pas-
men 6.4), Kak ITOKa3aHo B 3TOM OmpuMepe. BaxXHO MOHMMAaTh, YTO BpeMeHHas Tabuila, KOTOPYI0 MOXKHO
OymeT MCIOIb30BaTh B OCTAJILHOM 3aIlpoce, CO3MAETCs U3 pel3yibTaTa RETURNING, a He I1eJjieBoi Tabmu-
1B olepaTopa. Eciu ommepaTop, U3MEHSIONINY qaHHbIe, B WITH He OOMNOJIHEH IPEeII0KeHUeM RETURNING,
BpeMeHHas Tabnuila He CO3maéTcs U o0pallaThCs K HEeM B OCTAJIbHOM 3ampoce Henb3st. OmHaKO TaKoH
3ampoc BCE paBHO OyaeT BhIIONHEH. Hampumep, OOIIyCTUM CIIEOVIOIINI He OYeHb MPAaKTUYHBIN 3aIIPOC:

WITH t AS (
DELETE FROM foo

)
DELETE FROM bar;

OH ymanuT Bce CTPOKH U3 TabMHUIl foo U bar. [Ipu 3TOM YKCJIIO 3aieHICTBOBAHHLIX CTPOK, KOTOPOE TTOTYUHUT
KJIMEHT, Oy[eT MOACYUTHBATLCS TOJIBKO MO CTPOKAM, YOAJIEHHBIM U3 bar.

PeKypCcUBHEBIE CCBHITIKHY B OTIePaTOpPax, M3MEHSIIONINX faHHbIe, He TOTMYCKAal0TCsA. B HEKOTOPHIX CIIy4asiX 9TO
OTpaHMYEHUE MOIKHO 000¥WTH, 0OPATUBIINCH K KOHEUHOMY Pe3ylIbTaTy PEKYPCUBHOTO WITH, HAaIpuUMep
TakK:

WITH RECURSIVE included_parts (sub_part, part) AS (
SELECT sub_part, part FROM parts WHERE part = 'our_product'
UNION ALL
SELECT p.sub_part, p.part
FROM included_parts pr, parts p
WHERE p.part = pr.sub_part
)
DELETE FROM parts
WHERE part IN (SELECT part FROM included_parts);
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3TOT 3allpoC yaoalideT BCe HEIIOCPeOCTBEHHBIE 1 KOCBEHHBIE COCTAaBHBIE YAaCTHU IIPOOYKTA.

OnepaTopLI, HU3MEHAI0IHEe JaHHbIe B WITH, BBIIIOJIHAIOTCA TOJIBKO OOJHMH Pa3 U BCerpga IIOJIHOCTLIO, BHE
3aBUCHUMOCTH OT TOI'O, IPDMHUMAET JIM UX PEe3yJIbTaT OCHOBHOM 3alipoc. 3aMeThTe, YTO 3TO OTINYAETCS
OT nmoBegeHuda SELECT B WITH: KaK TOBOPHJIOCH B IpeaniaylneM pasfesie, SELECT BBIIIOJIHAETCA TOJIBKO OO
TeX I10D, IIOKa ero pe3yJIbTaThl BOCTpGGOBaHLI OCHOBHBIM 3aITpOCOM.

BrioxeHHEIE OnlepaTOPEL B WITH BBIIOJIHAKTCSI OOHOBPEMEHHO OPYI C OIPYIOM U C OCHOBHEIM 3alIPpOCOM.
TakuMm 06pa3oM, MOPSAMOK, B KOTOPOM OIIePaTOPHl B WITH OyoyT aKTUYECKH U3MEHSITh JaHHLIE, HEIIPE-
cka3yeM. Bce aTu ommepaToph! BHIIIOIHSIOTCS C OMHUM CHUMKOM OdHHbIX (cM. ['maBy 13), Tak 4TO OHU He
MOTYT «BUOETH», KaK KaXK[IbI} U3 HUX MEHSET IlejieBble TaOmUIlbl. DTO YMeHbIIaeT 3¢ GeKT HelTpencKasy-
eMOCTH QaKTHUeCKOTO IIOpsaKa M3MeHEeHU CTPOK U 03HaYaeT, UYTO RETURNING — eOUHCTBEHHBIN Bapu-
aQHT Ilepefady U3MEeHEeHHUN OT BIOXKEHHEBIX OIIepaTOpPOB WITH OCHOBHOMY 3anpocy. Hampumep, B faHHOM
ciy4ae:

WITH t AS (
UPDATE products SET price = price * 1.05
RETURNING *

)
SELECT * FROM products;

BHEIITHUN orepaTop SELECT BBIOACT LIEHBI, KOTOPhIE OBLIH IO mencTBUS UPDATE, TOT[a KakK B 3alpoce

WITH t AS (
UPDATE products SET price = price * 1.05
RETURNING *

)
SELECT * FROM t;

BHEITHUY SELECT BBIZACT U3MeHEHHBIEe OaHHBIE.

HeomHokpaTHOe n3MeHEeHHEe OMHOM U TOM Ke CTPOKH B PpaMKaX OTHOTO ollepaTopa He MOAIepKUBaeTCs.
HWmeTh MecTo OyeT TOIBKO OMHO M3 HECKOJIbKUX U3MEHEHUH ¥ HaméKHO OIpeeNlnuTh, KaKoe UMEHHO,
YaCcTO [MOBOJIBHO CJIIOXKHO (a MHOTTA ¥ BOBCE HEBO3MOXKHO). ITO TaK XKe KacaeTCs ClIydasi, Korfa CTpoKa
yIoanseTcs ¥ U3MEHSIeTCSI B TOM XKe ollepaTope: B pe3yabTaTe MOXKeT OBITH BHITIOJTHEHO TOJIBKO OOHOBIIE-
Hue. [TosToMy B 00IIeM ciiydae ciiemyeT u3berarh MOogOOHOTO HaJIOXKEHUs olepaluii. B 4acTHOCTH, U3-
OeraiiTe TOA3AIIPOCOB WITH, KOTOPHIE MOTYT IIOBNIUSATh Ha CTPOKH, U3MEHsIeMble OCHOBHLIM OIIEPAaTOPOM
WITH OTlepaTOpaMu, BJIOXKEHHEIe B Hero. Pe3ynbTat IeidCTBUS TaKUX 3allPOCOB OyIeT HelpeacKa3yeMbIM.

B HacTosiee BpeMs, OJid onepaTopa, U3MEHAIIIero faHHble B WITH, B Ka4eCTBe 11eJIeBOM HeNb3s HC-
II0JIB30BaTh Ta6nnuy, aJist KOTOpOfI OIIpenesyieHO yCJIOBHOE IIPaBUJIO MJIX IIPaBUJIO ALSO MJIU INSTEAD, ecC-
JIX OHO COCTOHUT M3 HECKOJIEKHUX OIIePaTOpPOB.
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PostgreSQL mpepmocTaBiseT monb30BaTeIsIM O0TaTHIM aCCOPTUMEHT BCTPOEHHBIX TUIIOB HaHHBIX. Kpome
TOTO, ITOJIb30BATENIN MOTI'YT CO34aBaTh cBou TUllH B PostgreSQL, ucnons3ys komauny CREATE TYPE.

Tabnuita 8.1 cOmepXUT BCe BCTPOEHHBIE THUMH MAaHHBIX 00IEero mojIb30BaHusa. MHOTHEe U3 albTepPHaTHUB-
HBIX UMEH, ITPUBEIEHHBIX B CTOJIOIEe «IICeBOOHMMEI», UCIIONb3YyIOTCs BHYTPpHU PostgreSQL mo ucTopuue-
CKUM TIpUYUHaM. B 9TOT CIMCOK He BKIIOUEHB HEKOTOPhIE YCTapeBIlIMe TUIILL U TUIILI AJIsI BHYTPEHHETO
IpUMEHEHHUS.

Taoauma 8.1. TUOBI TaHHBIX

Nmsa IIceBpoHMMBI Onucanue

bigint int8 3HAKOBOe Iiejoe u3 8 GauT

bigserial serial8 BOChMHUOAMTHOE 1IeI0€e C aBTOyBeIuYe-
HUEM

bit [ ( n) ] OuTOBas CTPOKa (GPUKCUPOBAHHOMN IIUHBI

bit varying [ ( n) ] varbit [ ( n) ] ouToBas CTPOKa IIepeMEHHON OJIUHBI

boolean bool jorudeckoe 3HaueHue (true/false)

box IPSIMOYTONbHUK B IIJIOCKOCTH

bytea IBOWYHLIE TaHHEIE («MacCUB OaMT»)

character [ ( n) ] char [ ( n) ] CHMBOJIbHas CTpOKa (I)I/IKCI/IpOBaHHOfI
OJIUHEBL

character varying [ ( n) ] varchar [ ( n) ] |CHMBOJIBHAsi CTPOKa HepeMeHHOfI oJiu-
HEI

cidr ceTeBoi agpec [Pv4 unu IPv6

circle KPYT B IIJIOCKOCTH

date KaJjieHJapHas maTa (rofd, Mecsll, JeHb)

double precision float, floats8 YMCJIO OBOMHOM TOYHOCTH C IIJIaBaloOIIeH
TOYKOMU (8 0aiiT)

inet agpec y3na IPv4 unu IPv6

integer int, int4 3HAKOBO€E HeTLIpéXﬁafITHoe 1eJjioe

interval [ morng 1 [ ( p) 1 HHTEpBaAJl BpeMeHHn

json TEKCTOBEIE maHHBIE JSON

jsonb nBouuHBIe maHHble JSON, pa3obpaHHBIE

line npsiMasi B IIJIOCKOCTH

lseg OTPEe30K B IIJIOCKOCTH

macaddr MAC-agpec

macaddrs8 ampec MAC (Media Access Control) (B
dopmaTe EUI-64)

money IeHexXHas cyMMa

numeric [ ( p, s) 1 decimal [ ( p, BellleCTBEHHOE YMCJIO 3aJaHHOM TOYHO-

s) ] CTH

path TeoOMeTPHUYECKHUU NIYTh B IIJIOCKOCTH

pg_lsn TocJieloBaTENLHEIM HOMED B XKypHaie
PostgreSQL

pPg_snapshot CHUMOK HAeHTHu(hUKaTOpa TpaH3aKIui
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HUMmsa IIceBOpOHUMBI OnucaHue

point reoMeTpHUYecKas TO4YKa B IMJIIOCKOCTH

polygon 3aMKHYTHIM TeOMEeTPUYECKUN IIYTh B
IJIOCKOCTH

real float4 YUCJIO OMUHAPHOU TOYHOCTH C MJiaBalo-
mreit Toukou (4 Gaiita)

smallint int2 3HaAKOBOe OByxXOaMTHOE Ienoe

smallserial serial2 IByxOaMTHOE IeJ10€ C aBTOYBETUYEHUEM

serial serial4 4yeTHIPEXOAUTHOE IIejioe C aBTOyBeJInye-
HUEM

text CHUMBOJIbHAs CTPOKa IIepeMeHHOM! OJIu-
HEL

time [ ( p) ] [ without time BpeMs CyTOK (6€3 4acoBOro 1mosica)

zone |

time [ ( p) ] with time =zone timetz BpeMs CyTOK C YYETOM HaCOBOTO IOsica

timestamp [ ( p) ] [ without time maTta u BpeMs (6e3 4acoBOro Iosica)

zone |

timestamp [ ( p) ] with time zone |timestamptz IaTa ¥ BpeMs C Y4ETOM YaCOBOTO II0sIca

tsquery 3alpoc TEKCTOBOI'O IIOMCKA

tsvector OOKYMEHT [OJisd TEKCTOBOI'O ITIOKMCKa

txid_snapshot CHUMOK UAEeHTU(GUKATOPOB TpaH3aKINi
IJIs II0JIb30BaTEIbCKOT0 YPOBHS (ycTa-
PpeBIINY THUII; CM. pg_snapshot )

uuid YHUBEPCANIbHBIY YHUKATbHEIN UOEHTHU-
dukaTop

xml XML-mauHBIE

CoBMeCTHMOCTH

B ctrangapte SQL omnrcaHbl cienyloine TUITH (MITH UX UMeHa): bigint, bit, bit varying, boolean,
char, character varying, character, varchar, date, double precision, integer, interval,
numeric, decimal, real, smallint, time (C YaCOBEIM IIOSICOM U 6€3), t imest amp (C YACOBEIM IIOSICOM
¥ 0e3), xml.

Kaxpgpiii TUII maHHBIX UMeeT BHyYTpeHHee IIpefCcTaBleHNne, CKPEIToe QyHKIIUAMY BBOAa ¥ BEIBoda. [Ipu
5TOM MHOTHEe BCTPOEHHBIE THUIIBI CTAaHOAPTHEL U MMEIOT OYeBUOHEIE BHelllHHWEe dopMmaTtil. OOHAKO €CTh
TUIIBI, YHUKaIbHEIE OJid PostgreSQL, HanpuMep reoMeTpUYeCcKHUe IIyTU, U €CTh TUIIBl, KOTOPEE MOTYT
UMeTh pa3Hble GpopMaTh, HAaIpUMeD, gaTa u BpeMsa. HekoToprle GyHKIINK BBOLA U BLIBOZA HE SABIISIOTCS
B TOYHOCTH OOpaTHBIMH OPYT K OPYTY, TO €CTh pe3yNbTaT (PyHKUMK BEIBOOA MOXKET HE COBIAfaTh CO
BXOOHBIM 3HAYEHUEM U3-3a IOTEPU TOYHOCTH.

8.1. Hucnosblie TunbI

YucoBble TUIH BKIIOYAIOT ABYX-, YeTHIPEX- U BOCbMUOAWTHEIE IIeJIble, YeTHIPEX- 1 BOCbMUOAUTHEIE YHC-
Jla C IJIaBaloIlel TOYKOM, a TaKXKe JeCATHUYHBIe YHClla C 3aJaBaeMOU TOYHOCThIO. Bce 3Tu TUOEH mmepe-
yuncJIeHsl B Tabnuie 8.2.
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Taoauma 8.2. YucjioBbIe THUIILI

M Pasmep Onucanue Inama30H

smallint 2 OaiiTa 1esioe B HeOOJBIIIOM guamna- [-32768 .. +32767
30HEe

integer 4 6anTa TUNWYHLIN BEIOOD OIS Lie- -2147483648 ..
JIBIX YHCeIl +2147483647

bigint 8 GaiT menoe B O0mbIIoM guamaso- |-9223372036854775808 ..
He 9223372036854775807

decimal IepeMeHHBIN |BelleCTBEHHOe YHUCIOo C yKa- (7o 131072 nudp mo mecs-
3aHHOM TOYHOCTBIO THYHOU TOYKHK U 0o 16383

— TI0CJIe

numeric TIepeMeHHbIN |BellleCTBEHHOEe YUCIIO0 C YKa- (oo 131072 nudp oo mecs-

3aHHOM TOYHOCTBIO THUYHOM TOYKM 1 1o 16383
— 1ocye

real 4 fatniTa BeIlleCTBEHHOE YHCJIO C TIe- |TOYHOCTH B Ipepdesiax 6 me-
pPeMeHHOM TOYHOCTBIO CATUYHBIX UGP

double precision 8 6alT BEIIleCTBEHHOE YUCJIIO C Ile- |TOYHOCTH B IIpemesax 15 me-
PeMeHHOU TOYHOCTBIO CSATUYHBIX ITUDP

smallserial 2 6aiiTa HeOoJIbIIIoe IIeI0€e C aBTO- 1..32767
yBeTUYEeHUEM

serial 4 GaiiTa 1esioe c aBToyBenuuyenuem |1 ..2147483647

bigserial 8 GauT 6obiioe 1esnoe ¢ aBToyBe- |1 ..9223372036854775807
IUYeHHueM

CuHTAKCUC KOHCTAHT YUCIIOBHIX TUIOB omucaH B [Tomgpasnere 4.1.2. [I71s 9TUX TUITIOB OTPENENIEH TTOTHBIN
Habop COOTBETCTBYIOMINX apUPMETUIECKUX OTIEPATOPOB U QYHKITHM. 3a JOMOTHUTETbHBIMYU CBEIEHUSTMU
obpaTtuTechk K ['mase 9. TTogpo6GHEe 3TH TUIIH OMMMCAHKI B CJIEOYIOIINX Pa3mesiax.

8.1.1. LlesnnioYyUcsieHHble TUMNbI

Tunbl smallint, integer W bigint XpaHST IfeJble YHMCIA, TO €CTh Yuciia 6e3 IpoOHOM YaCTH, UMEIo-
e pasHble MOMyCTUMEBIE MHAIla30Hbl. ITOTMEITKA COXPAaHUTh 3HaYEHUe, BHIXOMAIIee 3a paMKH JHaIaso-
Ha, IPUBEIET K OIIrdKe.

Yaiiie BCero UCIOJIb3YETCHA TUII integer, Kak Haubosiee cHayaHCUPOBAHHBIN BEIOOD MIMPUHEI AUaa30Ha,
pa3Mepa u 6pIcTpomeicTBUSA. TUI smallint OOBIYHO IPUMEHSETCS, TOJILKO KOTa KpaiiHe BaKHO YMEHb-
IINTH Pa3Mep OaHHBIX Ha OUCKe. THUI bigint OpefHa3HaudeH OIS TeX ClIydaeB, KOTIa 4Yucia He yMella-
IOTCA B OUAIlla30H TUIIA integer.

B SQL ompepeneHbl TOMTBKO TUMH integer (MM int), smallint U bigint. MMeHa THUIIOB int2, int4 u
int 8 BRIXOMST 3@ PaMKM CTaHOapTa, XOTs MOT'yT paboTaTh U B HEKOTOPHIX npyrux CYB]I.

8.1.2. Yucna c Nnpou3BOJIbLHOMU TOYHOCTbIO

Tum numeric MO3BONISAET XPAHUTD YKUCIIA C OYEHb OONBINUM KOIUUYeCcTBOM udp. OH 0COOEHHO PEKOMEH-
OyeTCd OJisd XPaHEeHUsA OeHEeXKHBIX CYMM U OPYIuX BEJIMYWH, '€ BaXXHa TOYHOCTB. BriuucieHus: ¢ TUIIOM
numeric JAlOT TOYHBIE PE3YyIbTATH], THE 3TO BO3MOXKHO, HAITPUMED, ITPH CJIOKEHUY, BRBIYUTAHUYN U YMHO-
KeHuu. OHAKO OIepaluy CO 3HaYEeHUSIMHU numeric BBEIIOIHSAIOTCS TOpa3fgo MedjieHHee, YeM C LIeTTbIMU
YHCJIaMU UK C TUIIAMHU C IIJIaBalOIled TOYKOM, OMMCAHHLIMY B CIIeOYIOIIEeM pas3merie.

Huxe MBI MCHOJIB3YEM CJIEAVIOIINE TEPMUHBI: Mdcwmabd 3HAYEeHUS numeric OIpenesieT KOIUYeCTBO
OEeCATUYHBIX TGP B APOOHOM YacTH, CIIPaBa OT OeCATHUYHOM TOYKH, a MOUYHOCMb — 00Illee KOITUYIECTBO
3HAYUMHIX [TUGP B YHUCIIE, T. €. KOITUYECTBO (P 10 00e CTOPOHEI IECITUYHOM TOYKU. HarmpuMep, Y4uCIo
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23.5141 uMmeeT TOYHOCTL 6 u MaciuTad 4. IleoynciIeHHbIe 3HaUYeHUsT MOXKHO CUMTATh YHCIaMU C Mac-
mrrabomM 0.

st cTonbua TUma numeric MOXKHO HAaCTPOUTh M MAaKCUMAJIbHYIO TOYHOCTh, ¥ MAaKCUMAaIbHBIN MacITad.
Cronber Tumna numeric 00BSIBASIETCS CIEOYIOMIMM 00pa3oM:

NUMERIC (TouHOCTE, Macmrab)

TOYHOCTH JOJIXKHA OBITH TTOJIOKUTEIIFHOM, @ MacIITab MOXKET OBITh TOTOXUTETLHBIM UJTH OTPULIATETEHBIM
(cM. HUXe). ATThTePHATUBHBIM BapUaHT

NUMERIC (TouHOCTE)
ycTaHaBnuBaeT MacmTab 0. ®opma:
NUMERTIC

0e3 yKa3aHMus TOYHOCTH U MacIiiTadba co3maéT cTojIbel] TUIla «<HeorPaHuYeHHOe YK CJIO», B KOTOPOM MOXK-
HO COXPaHSTh YHCIIOBBIE 3HAYEHU JTI000M OJIMHEL [0 IIpenesa, o0yCIOBIeHHOTO peanu3aliueii. B cTonb-
1Ie 9TOTO THUIIa BXOOHLIE 3HAYEeHHUA He OyOyT IPUBOOUTHLCS K KAKOMY-TH00 MacIiTaldy, Torma Kak B CTOJIO-
1Iax numeric C IBHO 3alaHHBEIM MacIITa00M 3HAYEHHUS MOATOHAIOTCS 1Mo 9TOT MaciiTtab. (Ctangapt SQL
yTBEepPXKIaeT, YTO 10 YMOJTUYAHMIO JOJIXKEH YCTaHABIUBATLCSA MacInTab 0, T. . 3HAYEHUS JOJIXKHEI IIPHUBO-
OUTHCS K HeNTbIM ynciaM. OOHAKO MBI CYMTaeM 3TO He OYeHb I0JIe3HBIM. Ecu Oy Bac BaxkHa IepPeHo-
CHMOCTb, BCerfa yKa3blBalTe TOUHOCTh U MaciiTab SBHO.)

IIpumMeuyanue

MaxkcuManbHasi TOUHOCTB, KOTOPYIO MOXKHO YKa3aTh B 00BSIBIIEHUHN TUTIA numeric, paBHa 1000. s
CTOJIOIIOB THUIIA «HEOTPAHUYEHHBIM numeric» CYIIECTBYIOT ITPederibl, OnucanHble B Tabnure 8.2.

Ecnu maciTab 3HaYeHUsI, KOTOPOe HY2KHO COXPaHUTh, IIPEBHIIIaeT 00bABIeHHEIN MaciiTab cTonbIla, Cu-
cTeMa OKPYTJIUT ero 0 3afJaHHOTr0 KOJIMYeCcTBa Hu¢p MociIe TOUKU. EC/IH XKe IIoCie 3TOTO0 KOIUYECTBO
uudp ciaeBa B CyMMe C MacIITaboM IIPEeBEICUT 00BABIEHHYIO TOUHOCTD, MPOU30UIET omrnbKa. Hampumep,
cTojbell, 0ObsSIBIEHHBIN KakK

NUMERIC (3, 1)

, OymeT comepzKaTb 3HAUYEHUsI, OKPYTJIEHHBIE 10 OJHOI'0 OECATUYHOTO 3HakKa, oT -99.9 mo 99.9 BKioyu-
TEJIbHO.

Hauwnas ¢ PostgreSQL 15, cTonbell Tuiia numeric MOXKHO OOBSIBUTH C OTPHUIIATEIBHBIM MaciiTaboM. B
9TOM Cjlydae 3HaYeHus OyayT OKPYTISTHLCS OO MO3UIMM CJIeBa OT MEeCATHYHON TOYKH. IIpu 3TOM TOY-
HOCTH TakK JKe 3afaéT MaKCUMaJllbHOe YUCJIo Iudp, 063 yuéTa oKpyrieHus. TakuM o6pa3oM, B CTOJOIE,
00BSIBIIEHHOM Kak

NUMERIC (2, -3)

, 4uCJI0 OyneT OKPYTISAThCS OO OyIuKauIel THICAYY, U B HEM MOKHO OyIeT XpaHUTh 3HaYeHus oT -99000
o 99000 BxyTIOYUTENHHO. TakKe BIIOJIHE BO3MOXKHO 3a]aTh MacuTal, IpeBHIIaIINl 00bIBIEHHYIO TOY-
HOCTb. Takol cTonI0ell CMOXKET coflepkKaTh TOMBKO OPOOHEIE 3HAYEHMS, B KOTOPHIX KOJIMYECTBO HYJIEH
cpasy IIoclie TOUKU [OJIKHO PaBHATHCA pPas3HOCTH MaciiTtaba U TouHocTu. Hanmpumep, cronben, oObsB-
JIEHHBIN KakK

NUMERIC (3, 5)

, OymeT OKpPYTASITh 3HAYEHUS OO0 IISITH 3HAKOB IIOCJIe TOYKHM M CMOXKET XPaHuTh 3HadeHus oT -0.00999
o 0.00999 BKIIOYUTEJIBHO.

IIpuMmeyanue

PostgreSQL mo3BossIeT UCIIONb30BaTh B OOBSIBIIEHHUH THIIA numeric I000e 3HaYeHue MaciTaba B
muamna3oHe oT -1000 mo 1000. Ograko ctaHmapT SQL TpebyeT, 4T0OB MaciTa® HAXOOUIICSA B AUa-
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mas3oHe oT 0 o 3HAaYEeHUs royrocry. MaciTabbl BHE 9TOTO OHaNa30Ha MOT'YT HE IIOANEePXKUBATLECA
OPYyruMUu CUCTEMaMU 0a3 maHHHIX.

YurcroBrele 3HaUYEeHUS (PU3UUECKU XPaHATCSA 0e3 Kakux-Tubo HOIONHSIONINX HyJel cjieBa UM cIIpaBa.
Takum 0O6pa3oM, 00BABITIEMbIE TOYHOCTE U MacInTab cTonIOIa OIIpeIensiioT MaKCUMAaIbHEIH, a He PHUKCH-
POBAHHLIN pa3Mep xpaHeHus. (B 9TOM CMEBICIIe THII numeric OOMbINIE TOX0XK Ha TUT varchar (n), Y4eM Ha
char (n).) [Ie#CTBUTENbHEIN pa3Mep XpaHEHUST TAKOTO 3HAYEHUS CKIAALIBAETCS U3 OBYX OAWT OIS KaXK-
oY TPYINEI U3 YEeTHIPEX ITUGP U OOMOJTHUTEIBHEIX TPDEX-BOCHMU OaMT.

B momonHeHuMe K OOBIYHELIM YHCJIOBEIM 3HAYEHUSIM THII numeric IIPMHUMAET CJIeayIoliue CIielliaJIbHBIe
3HaA4YeHHusd:

Infinity
-Infinity
NaN

OHU ITPeOCTaBIsSIOT 0CcoObIe 3HaYeHus, onrucalHble B IEEE 754, COOTBETCTBEHHO «0@CKOHEYHOCTDb», MHU-
HycC 66CKOHEeYHOCTL» U «He YHMCJI0». 3allMChIBas 9TH 3HAYEHUs B BUIEe KOHCTAHT B KoMaHOe SQL, X HyXK-
HO 3aKIo4aTh B allocTpodbl, HAaIpUMEDP TakK: UPDATE table SET x = '-Infinity'. Peructp cuMBOIOB
B 9THX CTPOKaX He BaKeH. B KauecTBe anbTepHATUBH 3HAUYEHUS OECKOHEYHOCTH MOTYT OBITh 3alIXCaHbI
Kak inf #© —inf.

3HaueHUs1 OECKOHEUYHOCTH COOTBETCTBYIOT OXKHIOAHUSM C TOYKHM 3pPEeHusT MaTeMaTuku. Hampumep,
Infinity mmioc mo6oe KOHeYHOe 3HaueHHe PaBHO Infinity, KaK M Infinity IUIIOC Infinity; HO
Infinity MHUHYC Infinity HaéT NaN (He YHCII0), IOTOMY YTO B pe3ylbTaTe MOJIydyaeTCs HeoIlpefe-
néuHoctb. O6paTUTEe BHUMaHUE, YTO OECKOHEYHOCTh MOXKET OLITh COXpaHeHa TOJbKO B CTOIOIE TUIla
«HEOTPaHUYEHHHIH numeric», IOTOMY YTO OHA TEOPETUYECKHU IPEBHIIIAET JII000M KOHEYHBIH IPeaert TOY-
HOCTH.

3HayeHUe NaN (He YHCII0) UCIIOJIb3YEeTCS OJIsT MIPEeNCTaBIeHUsI HEONIPEeOeIEHHBIX Pe3yIbTaTOB BEIYMCIIE-
Hu#. BooOie, mobast orepanus ¢ NaN BHIDAET B pe3ybTaTe TOXe NaN. EmMHCTBEHHOE UCKITI0YEHUE CO-
CTaBJIAIOT Ollepalyy, KOTOPHE JAI0T OOWH U TOT K€ Pe3yJbTaT [OJIs JII000TO YMCIIOBOTO 3HAYEHUS, KO-
HEYHOTO U1 OECKOHEYHOTO0 — 3TOT Pe3yIbTaT OyOeT BeaBaThCs U It NaN. ([IpuMep 3TOTO MpUHILIUIIA:
pe3yJIbTaTOM BO3BEIEHMS NaN B HYJIEBYIO CTEIIeHbL OymeT equHUIA.)

IIpuMmeyaHnue

B GONBLITMHCTBE peanu3alinil «He YUCIo» (NaN) CYUTAeTCs He PaBHEIM JIF000OMY APyTroMy 3HAaYEeHUIO
(B TOM yucne u caMoMy NaN). HToOkl 3HaUEHUS numeric MOXKHO OBIJIO COPTUPOBATE U UCIIOIH30BaTh
B IPEeBOBUOHLIX MHAEKcaxX, PostgreSQL cuuTaeT, 4YTO 3HaYEeHUS NaN PaBHEI APYT OPYTY U HPU 3TOM
OoJIbIIIe JIF0OBIX YUCIJIOBBIX 3HaYEeHUM (He NaN).

Tumnbl decimal ¥ numeric paBHO3HauHL. O0a 3TH THUIIA ONKMCAHEI B cTaHOapTe SQL.

ITpu OKPYTIEHNH 3HAYEHUM TUII numeric BBIHAET YKUCIIO, OOJIbIIEee 10 MOIYJIIIO, TOTTa KakK (Ha OOJIbIINH-
cTBe mnaTdopM) TUIIE real U double precision BBEIIAIOT OnMuxKalinee 4€THOe uncio. Hampumep:

SELECT x,
round (x: :numeric) AS num_round,
round (x: :double precision) AS dbl_round
FROM generate_series(-3.5, 3.5, 1) as x;

X | num_round | dbl_round
______ +___________+___________
-3.5 | -4 | -4
-2.5 | -3 | -2
-1.5 | -2 | -2
-0.5 | -1 | -0
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(8 rows)
8.1.3. Tunbl C N1aBalOLLLEN TOYKOM

Tunel JaHHBIX real M double precision XpaHAT MPUOIUKEHHBIE YHUCJIOBHIE 3HAYEHUS C IIEPEMEHHOMN
TO4YHOCTRIO. Ha Bcex moamepKMBaeMEBIX B HACTOSIIEE BpeMs IUIaTPopMax STU TUIILI peanu3yloT CTaHOapT
IEEE 754 gns npBon4YHOU apu(METUKH C TJIaBaloliel TOYKOU (C OQUHAPHOU U OBOMHOU TOYHOCTHIO COOT-
BETCTBEHHO), B TOM Mepe, B KaKOU ero MoAaepKMBaIOT IIPOIECCopP, ollepaloHHas CUCTeEMa U KOMITUIIS-
TOD.

HeTouHOCTE 371eCh BHIpAzKaeTCs B TOM, YTO HEKOTOPHIE 3HAYEHUSI, KOTOPHIE HEIb3s ITpeoObpa3oBaTh BO
BHYTPEHHUM (QopMaT, COXPaHSIOTCS NPUOIUKEHHO, TaK YTO IIOJIyYeHHOE 3HaYEeHHE MOXKET HEeCKOJIbKO
OT/IMYATHLCSA OT 3aIlMCAHHOI0. YIpaBJjieHWe MOmOOHBIMY OIIMOKaMM ¥ X PACIpPOCTPaHEeHHe B MPOIlecce
BBIYHMCIIEHUH SIBIISETCS IIPeIMETOM M3Y4YeHUs ILEeJIor0o pa3felia MaTEMAaTUKH M KOMITBIOTEPHOM HAayKH, U
37IeCch He pacCMaTpPUBaEeTCs. Mbl OTMETHUM TOJIBKO CIIeOyIOIee:

e Ecnu BaMm HY2KHA TOYHOCTH IIPU XPaHEHUHN U BBIYHUCIIEHUAX (HaHpI/IMep, OJid JEeEHEeZKHBIX CYMM), HucC-
HOHBSyﬁTe BMECTO 9TOT'O THUII numeric.

* Ecnu BBl XOTUTE BBHIIOJHATEL C 9TUMU TUIIAMU CIIOXKHBIE BEIYUCIIEHHUS, UMelolnue O0IbIIVI0 BaXK-
HOCTB, TIIATEJIbHO U3YYUTE peaan3aliiio olepauuii B Ballel cpefe U 0cCOOeHHO oBeieHne B Kpaii-
HUX cly4dasix (0eCKOHeYHOCTh, aHTUIlepeIloIHeHUe).

° l'IpOBepKa PaBeHCTBa OBYX 4YHCeJI C II71aBaloIlle¥ TOYKOM MOXKET He BCeraa JaBaTh OXKHOaeMbIl pe-
3yJIbTaT.

Ha Bcex mommepXKuBaeMBIX ceiiyac miaTdopMax THUII real MOXKET COXPaHUTh 3HAYEHUS IIPUMEPHO OT
1E-37 mo 1E+37 c TOYHOCTBIO HEe MeHbIIe 6 mecATUYHBLIX MUdpP. TUI double precision mpeamaraert
3Ha4YeHUs B AuaraloHe npubmusutenbHo oT 1E-307 mo 1E+308 u ¢ TOYHOCTBIO He MeHbIne 15 mudp.
ITonBITKa COXPAHUTH CJIMIIKOM OOJIBININE MJTH CIIUIITKOM MaJleHbKHe 3HaYeHU s NPUBENET K omnoke. Eciu
TOYHOCTb BBOJMMOI'O YMCJIa CIIUIIKOM BeJIMKa, OHO OymeT OKpyriaeHo. IIpu MOmBITKe COXPAaHUTh YHUCIIO,
6m3Koe K 0, HO HeIpeaCcTaBUMOe KaK OTIuYHOoe oT 0, Ipou30uaeT ommnbKa aHTUIIEePETIOTHEH M.

ITo ymom9aHUIO YHUCJIa C IJIaBalOMIEd TOYKOM BEIBOOATCS B TEKCTOBOM BHAE B KpaTdyaullleM TOYHOM IeCs-
THYHOM IIPEICTaBIeHNH; BEIBOOUMOE OEeCSITUYHOEe 3HaUeHNe OKa3hiBaeTcs 0ojiee OMM3KKUM K M3HAYaAIh-
HOMY OBOMYHOMY YHCITy, YeM JIio60e Apyroe 3HadeHUe, MPEeOCTaBUMOE C TOM Ke MBOUYHON TOYHOCTHIO.
(OmHako BEIBOOUMOE 3HaU€eHMeE B TEKYyIlel peanu3alliy HUKOTAa He HaXOOUTCS MOYHO IIocepenuHe MexK-
IOy OBYMS OPEICTaBUMBIMH IBOMYHLIMY 3HAYEHUSIMH, BO n30eXKaHNWe PACIIPOCTPAHEHHOM OMIMOKHY C PyHK-
LUSIMHM BBOJIa, HE YYHUTHIBAIOIIUMH KOPPEKTHO IIPABUJIO OKPYTJIEHUS OO0 OHMKaWUIIIero 4€THOro.) BriBo-
OIUMOe 3HaYeHHe MOXKET 3aHMMAaTh He 0osblie 17 3HaYalIuX OEeCATUYHBIX MUGP O THUOa float8 U HE
Oonbire 9 nudp ong Tuna floatd.

IIpumMeuyanue

Hpe06pa3OBaHHe B KpaT‘{afILL[I/II;'I TOYHBIN BU[ IIPOU3BOOUTCA Iropasngo 6bICTpee, 4YeM B TPAOUIIUOH-
HOe IMpeacTaB/IeHrue C OKPYTJIEHUEeM.

7151 COBMECTUMOCTH C pe3yjabTaTaMHU, BEIIaBa€eMBIMU CTaphIMU Bepcusamu PostgreSQL, m ymMeHbIIeHUS
TOYHOCTH BBEIBOOUMEBIX UHCEJI, KOTHa 3TO TpebyeTcs, B mapamerpe extra float digits MozkHO BHIOpaTh
TaKXKe BapHaHT OKPYTJIEHHOTO AeCITUYHOTOo BhiBoga. Co 3HaueHrneM (0 BocCTaHaBIMBaeTCS el CTBOBaB-
11ee paHee 10 YMOJIYaHHMIO OKPYTJIeHHe Yncia Ao 6 (ays Tuna floatd) unu 15 (g float 8) 3HAYAIIHUX Je-
CATUYHLIX IIUDp. [Ipy oTpuIaTEeNIbHBIX 3HAYEHUIX YMCJIO 3HAaYaAIIUX HU(GP YMEHbIIAeTCSI OOTIOJIHUTENh-
HO; HAITpUMep, IIpH -2 pe3ynbTaT OymeT okKpyriieH no 4 unu 13 1udp, COOTBETCTBEHHO.

ITpu mro6om 3Hauenuu extra float digits, 6ompiem 0, BEIOMpaeTcs KpaTdaklliee TOYHOE MPEeACTaBIeHUE.
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IIpumeuanue

ITpunoxkeHus:, KOTOPHIM OBITM HYKHBI TOYHBIE YHUCJIOBBIE 3HAUEHHUS, PAHbBIIE 3ajiaBaiy OJjs mapa-
meTpa extra float digits 3Hayenue 3, 4TOOHBI MONMYUUTH UX. OHU MOTYT HPOLOJIXKATH UCIIOJTE30BaTh
9TO 3HAYEHUE AJIsT MaKCUMaJIbHOM COBMECTUMOCTH C PA3HBIMU BEPCHUSIMU.

B momomnHeHue K OOBIYHELIM YKMCJIOBLIM 3HAYEHUSIM THIILI C IIaBalolley TOYKOM MIPUHUMAIOT Cllegyrlinue
ClienraJIbHbI€ 3HaAYeHHUA:

Infinity
—Infinity
NaN

OHU IIPeOCTaBIsSIOT 0CcOObIe 3HaYeHus, onrucalHble B IEEE 754, COOTBETCTBEHHO «0€CKOHEYHOCTD», MHU-
HyC 66CKOHEYHOCTh» U «He YHMCII0». 3alliChIBas 9TH 3HAYEHUs B BUIE KOHCTAHT B KoMaHOe SQL, UX HyXK-
HO 3aKJIo4YaTh B anlocTPodkl, HallpUMEpP TaK: UPDATE table SET x = '-Infinity'. PerucTp cuMBOIIOB
B 9THX CTPOKax He BaKeH. B KauecTBe albTepHATUBHE 3HAUYEHUS OECKOHEYHOCTH MOTYT OBITh 3alIKCaHbI
KakK inf M —inf.

IIpumeuyanue

Cormacuo IEEE 754, NaN He OOJIXKHO CUHTAThCS PABHEIM JII000MY OPYyroMy 3HAYEHHIO C MJIaBalo-
e TOYKOM (B TOM 4YHCJIE U caMOMYy NaN). YToOBI 3HAYEHHUS C IIJIaBalOMIed TOYKOM MOXKHO OBIIO
COPTUPOBaTh ¥ UCIOJIHL30BaTh B IPEBOBUOHLIX HHOeKCaxX, PostgreSQL cumTaet, 4TO 3HaYeHUS NaN
PaBHEI OIPYT OPYTY, ¥ IPU 3TOM OOJIbIIIE TIOOBIX YUCJIOBBIX 3HAUYEHUH (HE NaN).

PostgreSQL Takxke mompmepzkuBaeT ¢opMaThl float M float (p), OTOBOPEHHBIE B cTaHmapTe SQL, mmsa
YKa3aHUs HETOYHBIX YHCJIOBBIX TUIIOB. 30E€Ch p OIpPenensseT MUHUMAIbHO JOIMYCTUMYIO TOYHOCTDL B 080-
uuyHbix nudpax. PostgreSQL BocnmpuHHUMAaeET 3alUCh OT float (1) OO float (24) KakK BEIOOP THMA real, a
3allucCh OT float (25) mOo float (53) Kak BBIGOp THUMa double precision. 3HAaYEHUS p BHE OOIIyCTHUMOTO
Iuaral3oHa BBI3BIBAIOT OMUOKY. Eciiu float yKa3biBaeTcsl 063 TOYHOCTH, TOAPa3yMeBaeTCs THUIl double
precision.

1.4. NocnepoBaTesibHblie TUMNDI

IIpumMeuyaHnue

B aToM paspene omuchiBaeTcs crenuduaHbl ojas PostgreSQL cmoco6 co3manus cTonbia ¢ aBTo-
yBenu4yeHueM. [Ipyroi cnocod, cOOTBETCTByIOmMM cTaHmapty SQL, 3akiodyaeTcs B UCIIOIb30Ba-
HUH CTOJIOIIOB UAeHTUOUKAIINYN U paccMaTpuBaeTcs B onucanuu CREATE TABLE.

Tuner OaHHBIX smallserial, serial u bigserial He ABIAITCA HAaCTOAIIUMU TUIIAMHU, a IPEOCTABIIAIOT
o601 mpocTo yooOHOEe CPEeICTBO OJisi CO3TaHMus CTONOLOB C YHUKAIbHBIMU uaeHTUHUKaTopamMu (rmomoo-
HO€e CBOMCTBY AUTO_INCREMENT B HeKoTOphIXx CYB]I). B Tekyllel peanu3aluy 3alliCh:

CREATE TABLE wmMg_Tabmuner (
umMg_cronbyga SERIAL
)i

paBHO3HAYHA CJIEOYIOIINM KOMaHOaM:

CREATE SEQUENCE wmmg_rabnuyel_uMg_cronbrna_seq AS integer;
CREATE TABLE wmM4a_Tabmuier (
uMg_cronbra integer NOT NULL DEFAULT nextval ('mmdg_rabaungel kMg _cTonbra_seq')
)
ALTER SEQUENCE wMg_rTabnunel_uMd_cronbra_seq OWNED BY wmmMg_TabmnuHLbl. MMS_CTOROIAE;
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To ecTh IIpu ONpedesIeHUH TAaKOTO THUIIA CO3HAETCS IeIOYHCIIEHHBIM CTONI0eIl CO 3HaYeHHueM II0 yMOI-
YaHWI0, U3BJIEKAaEMEIM U3 TeHepaTopa IOCIeOoBaTeIbHOCTH. YTOOH B CTOOEI] Helb3si OBIJI0 BCTABUTH
NULL, B ero ompeneneHnue nobaBisgeTcss orpaHWYeHHe NOT NULL. (Bo MHOrHX ciy4dasix TakKe MMeeT
CMBICH OOABUTH [IJIsT 9TOTO CTOJIOIIa OrpaHudYeHusT UNIQUE UM PRIMARY KEY [OJISI 3QIMTHI OT OITHOO0YHOTO
mobGaByieHUsT OyOIMPYIOINXCS 3HaUEeHUHM, HO aBTOMaTU4YeCKU 3TO He npoucxonaurt.) [locnenHss KoMaHOa
OIpefesisieT, YTO IMOCIeA0BaTEeJIbHOCTh «IIPUHAAJIEKUT>» CTOJIOIY, TaK YTO OHa OyIOeT ymaJjieHa Ipu yhaa-
JIEHUH CTOJIOIA UITH TaOIUIIE.

IIpumeuanue

Tak KakK TUIHB smallserial, serial M bigserial pealW30BaHbLI Yepe3 MOCJIEOOBATENIbHOCTH, B
YHCJIOBOM PSOY 3HAYEHWI CTOJIOIIa MOTYT 00pa30BBIBATHCS IMPOIYCKH (MIH «OHIPBEI»), HaxKe eCJIh
HUKaK#Ue CTPOKM He yOallsdJuCh. 3HaUYeHNe, BEIIEeJIEHHOE U3 II0CJIeq0BaTEIbHOCTH, CYUTaEeTC «3a-
OeMCTBOBAaHHBIM», JaXKe €CJIM CTPOKY C 3THMM 3Ha4YeHHEeM He yOaJoCh BCTAaBUTb B TaOmIUIly. DTO
MOZKeT IIPOM30UTH, HAaIPHUMep, IIPKH OTKATe TPaH3aKINM, NoOaBidioIlel maHHble. CM. OoImMcaHUe
nextval () B Pasgene 9.17.

YT0O6HI BCTAaBUTDH B CTOJNIOEIl serial cilenymiiee 3Ha4eHue II0CJIeI0BaTeJIbHOCTH, eMY HY2KHO IIPDUCBOUTH
3HaA4YeHHe I10 YMOJIYaHHUIO. 9TO MOXKHO cHenaTh, MO0 UCKITIOYUB €ro U3 CIUCKa CTOJNIOIOB B ommeparTtope
INSERT, MO0 C IOMOIILIO KJTIOYEBOT'0 CJIOBa DEFAULT.

HMeHa TUIOB serial M seriali PAaBHO3HAYHEI: OHU CO3OAI0T CTOJ'I6LII:I integer. Tak Xke ABISAITCS CHU-
HOHMMAaMH MMeHAa bigserial ¥ serial8, HO OHHM CO3[AIOT CTOJOIH bigint. TUII bigserial clemyeT UC-
IIOJIB30BATh, €CJIU 3a BCE BpeMs 2KU3HHU Ta6J'II/II_I]>I IIJIaHUPYETCs UCIIONIE30BaTh OoJbllle YeM 2°° 3HAUYeHUH.
U HakoHel], CHHOHMMAaMU SBJISIOTCA MMeHa THUIIOB smallserial U serial?, HO OHM CO3HAalOT CTOI0OeIl
smallint.

ITocnegoBaTenbHOCTh, CO3MaHHAsA OIS CTONONA serial, aBTOMATHUECKHU yOalIsIeTCs IPU yOalleHNuU CBS-
3aHHOr0 cTosbua. IlocnemoBaTeTbHOCTL MOXKHO yOAIUTh U OTHEIBHO OT CTONIOIA, HO IIPU 3TOM TaKiKe
OymeT ymayeHo olpenelieHre 3HaUYeHUs 110 YMOIT4aHUTIo.

8.2. leHe)XHble TUNbI

TUI money XPaHUT OEHEKHYIO CYMMY C (DMKCHUPOBAHHOM APOOHO¥ 4acThio; cM. Tabmuirty 8.3. TOYHOCTD
OpoOHOM YacTH OIpenessieTcsl Ha YPoBHe 6a3bl JAHHBIX IapaMeTpoM lc monetary. [yt quana3oHa, Imo-
Ka3aHHOTO B TabJuIle, IpPeaIoiaraeTcs, 4YTO YUCJIO0 COOEePKUT OBa 3HaKa IOCJie 3ansTol. BxogHble naH-
HBIE MOTYT OBIThH 3alIMCAHHI IIO-PA3HOMY, B TOM YHCJIE B BUME II€JIBIX U OPOOHBIX YKCEJI, @ TAKXKE B BUME
CTPOKHU B leHeXKHOM ¢opMaTe, HampuMep '$1, 000.00'. BEIBoOsATCSA 9TU 3HaYEHUS OOBIUYHO B I€HEKHOM
dbopmaTe, 3aBUCAIIEM OT PETUOHAIBHEIX CTAaHOAPTOB.

Taoauma 8.3. [leHeXKHBIe THIIBI

UM Pasmep Onucanue Inama30oH

money 8 Gaiit IeHeXHasi CyMMa -92233720368547758.08 ..
+92233720368547758.07

Taxk Kak BHIBOOUMEIE 3HAUEHUS 3TOTO TUIIA 3aBUCST OT PETUOHAIBHBIX CTAHIAPTOB, TOIMBITKA 3aTPY3UTh
OaHHbBlE TUIIA money B 06a3y MAaHHEBEIX C OPYTHMM IIapaMeTpPOM lc_monetary MOXKeT OBITh HeyHgadHOU. Bo
u3bexkaHue MogoOHEIX TPOOIeM, IPeXkK/ie YeM BOCCTaHABIMBATEL KOHIO B HOBYIO 6a3y JaHHBIX, YOEOUTECH
B TOM, 9TO ITapaMeTp lc_monetary B 9TOU 6a3e HaHHEIX UMEET TO XKe 3HaYeHUe, YTO U B UCXOOHOM.

3Ha4YeHUusI TUIIOB numeric, int ¥ bigint MOX>XHO IIPUBECTHU K THIIY money. Hp606p830BaHI/IH TUIIOB real
1 double precision TakK XK€ BO3MOXKHEI YepPe3 TUII numeric, HAIIpUMeEP:
SELECT '12.34'::float8::numeric: :money;

OmHaKO MCIIOIb30BaTh YHCIIA C IIJIaBAOIIEeH TOYKOU s MeHEeXKHBIX CYMM He PEKOMEHOyeTCs M3-3a BO3-
MOZKHBIX OIITMOOK OKPYTJIEHUS.
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3HaYeHNWE money MOIKHO IIPUBECTH K TUNY numeric 6e3 moTepu To4yHOCTU. [IpeobGpa3oBaHue B ApPyrue
THUIILI MOXKET OBITh HETOYHBIM ¥ TaKzKe [OJIZKHO BBITIOIHSATHCS B [IBA 3Talla:

SELECT '52093.89'::money::numeric::float8;

IMpu meneHWM 3HAUYEHHs THUIIA money Ha IIeJI0€ YHCJIO BHIMOJIHSIETCS OTOpachiBaHUEe OPOOHOM YaCTU U
mosy4daeTcs 1efoe, Onuxkariinee K Hymi0. YToOb ITOIyYUTh PE3YIbTAaT C OKPYTI€HUEM, BEIIIOTHUTE Jele-
HUe 3HAaYeHUS C IJIaBaloIel TOYKOM MM IIPUBEOUTE 3HAaYEeHHEe THUIMA money K numeric A0 AEJIEHUS, a
3aTeM IPUBEOUTE PE3yabTaT K TUNY money. (IToCIemHWI BapuaHT OPEOIOYTUTESIFHEE, TaK KaK HCKITIO-
YyaeT PUCK NOTePU TOYHOCTHU.) Korfma 3HaueHHne money OEJIUTCS Ha APyroe 3HaYeHUe money, PE3yILTaTOM
OymeT 3HaYeHUe TuMa double precision (TO €CThb IIPOCTO YKCIIO, HE JeHEeXKHAas BeJIMUNHA); JeHEeXKHbIe
eOUHUIIBI U3MEPEHUs IPU JeIeHUN COKPAIIaioTCs.

8.3. CMMBOJIbHbIE TUNbI

Taonumna 8.4. CHMBOJ/IBHBIE THIIBI

Umsa OnucaHue

character varying( n), varchar( n) CTPOKa OTPAHUYEHHOU IIEPEMEHHOU OJINHEI

character ( n), char( n) CTpOKa(bHKCHpOBaHHOﬂQEHHHH,ﬂOHOHHeHHaH
npobemamMu

text CTPOKa HEOTPAaHUYEHHOU ITIepPEeMEHHON OJIUHEI

B Tabnune 8.4 nmepedyucieHbl CUMBOJIbHBIE TUIILI 00111€TO0 Ha3HAaYeHNs, HOCTyIHEe B PostgreSQL.

SQIJOHpeHeHHeTHBaOCHOBHBD{CHMBOHBHLD{THHa:character varying (n) U character (n), roge n — IIo-
JoXKuUTenbHOe uncio. O6a 3TH THIIA MOTYT XPaHUTh TEKCTOBEIE CTPOKH OJIMHOM IO n CHUMBOJIOB (He 0auT).
ITombITKa COXpPaHUTDh B CTOJIOIE TAKOTO THUIIa 00jiee OIUHHYIO CTPOKY IIPUBEOET K OIInOKe, eCIIH TOJTBKO
BCe JIUIITHKME CHMBOJIH He SIBJIISIOTCS mpobeaMu (Torma OHU OyOyT yCedYeHBI IO MaKCHUMAaJIbHO MOMYyCTH-
MO OITHUHEI). (9TO HECKOIBKO CTPaHHOE HCKITIOUeHNe MPOOUKTOBaHO cTaHmapToM SQL.) Ecnu mnuHa co-
XpaHsSIeMOU CTPOKM OKa3bIBAETCSI MEHbINE 00bSIBIEHHOM, 3HAYEHUS THUNA character OyOyT OOIOIHSTCS
npobesaMu; a TUI character varying IIPOCTO COXPAaHUT KOPOTKYIO CTPOKY.

ITpu mOMBITKE SIBHO MPUBECTU 3HAYEHUE K TUITY character varying(n) WU character (n), 4aCThb CTPO-
KM, BEIXO[SIAasl 3a TPAHUIY B n CHMBOJIOB, YIaIseTCs, He BEI3bIBAs OIMIUOKHU. (ITO TaKKe MPOOUKTOBAHO
crargaptoMm SQL.)

3anucu varchar (n) U char (n) SBASIOTCS CMHOHMMAMHU character varying(n) M character (n) COOT-
BETCTBeHHO. Eciiu n 3ajaHO, OHO HOJI?KHO OBITH OOJIbIIe HYJIA M MeHbIe uiu paBHo 10485760. 3anucu
character 6e3 yKa3aHUSs OJIUHBI COOTBETCTBYET character (1). Eciu Xe OnuHa He yKa3bIBaeTCs OIS
character varying, 3TOT THUI OymeT OPUHUMATL CTPOKH JIIOOOTO pasMepa. ITO IIOBeOeHUe SBISIEeTCS
pacmupenueMm PostgreSQL.

ITomumo sToro, PostgreSQL mpennmaraeT TUII text, B KOTOPOM MOXKHO XPaHUTh CTPOKU ITPOM3BOJILHOMU
OIuHBL. XOTS TUI text HE ONMCaH B cTaHmapTe SQL, ero nognepxuBaioT 1 HeKoTopeie apyrue CYB]I SQL.

3HaYeHUusI TUIIA character (I)I/I3I/ItIeCKI/I OOIIOJIHAKTCSA HpOGGJ‘[aMH OO n CMMBOJIOB U XPAHATCHA, a 3aTeM
oToOpaxkawTCcs B TaKoM Bume. OOHAKO TP CPAaBHEHUWHU OBYX 3HAUEHWH THUMA character JOMOJIHSIOIINE
HpOGGJ‘IBI CHUTAIOTCA HE3HaAYAIIIMUMU U UTHOPUPYIOTCHA. C IIpaBUJIaMM COPTHPOBKH, I'le HpOﬁGJ‘IbHBIe CUM-
BOJIBI ABJIAIOTCA 3HAYAIllMMHK, 3TO IIOBEOEeHKWEe MOZKEeT IIPUBOOUTE K HEOXKHMIOAHHBIM pe3yJibTaTaM, Hallpu-
Mep SELECT 'a '::CHAR(2) collate "C" < E'a\n'::CHAR(2) BepHET true (ycsoBue OymeT UCTUHHBIM),
x0Ts1 B MoKanu C cuMBOJI Ipobesia CYuTaeTcss O0JIbIIe CUMBOJIA HOBOM CTPOKH. [Ipu mpuBemeHun 3HadYe-
HUS character K APYrOMYy CUMBOJIBHOMY TUIY IOMOJIHSIOIINE TPOOesikl OTOpachBalOTCA. 3aMeThTe, UTO
9THU HpOGGJ‘IBI Hecym CMBICJIIOBYIO HAarPy3KYy B THUIIAaX character varying U text U B IIPOBEPKax I10 I.Ha6-
JIOHAM, TO €eCTb B LIKE 1 PETYNAPHBIX BEIPAXKEHUAX.

Kakne MMeHHO CHMBOJILI MOKHO COXPAHHUTh B 9TUX THIIaX HJAHHLIX, 3aBHCHUT OT TOTO, KakKoi HaboOp CUM-
BOJIOB OBIJT BEIOpAH IIpH co3maHuu 6a3el JaHHLIX. OmHaKo cUMBOJI ¢ KomoM O (rHOrma HaswiBaeMbiii NUL)
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COXPaHUTH HEJIb3s, BHE 3aBUCUMOCTHU OT BRIOPAHHOT0 Habopa CUMBOJIOB. 3a MOOPOOHOCTSIMH 06PaTUTECH
K Pasgeny 24.3.

[71s1 XxpaHeHUsT KOPOTKOM CTPoKu (mo 126 6aiiT) TpebyeTCst HOMOTHUTEbHBIN 1 6aliT mITIoC pa3Mep caMou
CTPOKH, BKITIOUAs MOMOIHSIIONIME TPOOesbl AJIsi TUIA character. [JI CTPOK AnuHHEe Tpebyercsd He 1,
ad OOIIOJTHUTEJIbHBIX OamiTa. CucreMa MOXeET aBTOMATUYECKU CKUMATh OJIIMHHBIE CTPOKH, TaK 4YTO (I)I/I-
3UYECKUU Ppa3Mep Ha OUCKe MOXKeT ObITHL MeHbIe. OueHsn OJIIMHHBIE TEKCTOBEIE CTPOKHU IIE€PEHOCATCA B
OoTHenbHBIE TAOIUIILI, YTOOH OHU HE 3aMeJIisiiu paboTy ¢ ApyruMu cTobiamu. B mobom cnydae MaKCH-
ManbHO BO3MOXKHHEIN pa3Mep CTPOKU cocTaBiseT okosyio 1 I'B. (JomycTuMoe 3HaYeHWE n B OOBSIBIIEHUH
THUIIa JAHHBIX MEHBIIIE 9TOTO YKCJIa. DTO OOBSICHSIETCS TEM, YTO B 3aBUCUMOCTHU OT KOOUPOBKU KaXKIBIH
CUMBOJT MOXKET 3aHMMAaTh HECKOJILKO GalT. Eciiu BB JKejlaeTe COXPaHSATb CTPOKU 0e3 ompenenéHHOTO
mIpenesna OJINHEBL, UCIIOJIB3YIUTE TUIIH text WU character varying 6€3 yKa3aHUs OJIMHEL, a HEe 3aaBanTe
Kakoe-Tu00 60JIbIIIoe MaKCUMaJIbHOE 3HAYEeHHe. )

IToocka3ka

ITo 6BICTPOMENCTBUIO 3TU TPU TUIIA TPAKTUUYECKU HE OTJIMYAlOTCA OPYT OT OApyra, He cuuTas 605b-
IIIeTO pa3Mepa XpaHeHUs [Jig TUIla C HOIOJIHAIMMMU TpobelaMyu U HECKOJIBKUX MAIIUHHLIX Olle-
paiui ojis MPOBEePKU [JIUHEBL IIPU COXPaHEHUM CTPOK B CTOJIOIlE C OTPaHUYEHHOM OIUHOMN. XOTS B
HekoTopweiXx CYB]] Tum character (n) paboTtaeT O6vicTpee Apyrux, B PostgreSQL 310 He Tak; Ha mese
character (n) OOBIYHO OKA3EIBAETCS Me[jIeHHee OCTAJIbHEIX TUIIOB M3-3a OOJIBIIeTro pa3Mepa gaH-
HEBEIX U 00Jlee Me[JIEHHOU COPTUPOBKU. B GONBIIMHCTBE ClIy4aeB BMECTO HEro JIydlie IPUMEHSATh
text UJIU character varying.

3a mHbOpMaIKel 0 CHHTAaKCHUCe CTPOKOBBIX KOHCTAHT oOpaTtuTecs K [Tompa3meny 4.1.2.1, a 06 uMeonumx-
cs omepaTopax u GYHKIIUIX Bl MOXKeTe y3HaTh B [ 1aBe 9.
IIpumep 8.1. Ucnoib30BaHNE CHMBOJIBHBIX TUIIOB

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');

QIMBKA: B3HaueHWe He yMemaeTcd B Tun character varying(5)

INSERT INTO test2 VALUES ('too long'::varchar(5)); —-—- 9BHOe yceueHUe
SELECT b, char_length(b) FROM test2;

b | char_length
_______ +_____________
ok \ 2
good | 5
too 1 | 5

OyHKIUA char_length paccmaTrpuBaetcsa B Paspene 9.4.

B PostgreSQL ecTp eIé gBa CHMBOJIBHBIX THUNA (PUKCHUPOBAHHOM AJIMHBI, IPUBEOEHHBIE B Tabmure 8.5.
OHu npegHa3Ha4YeHHl He OJIS ITMPOKOT0 IIPUMEHEHUsI, a OJII UCI0JIb30BAHMUS TOJILKO BO BHYTPEHHUX CHU-
CTEMHBIX KaTajiorax. THUII name CO30aH OJjid XpaHEeHUuA I/IJIeHTI/I(I)I/IKaTOpOB. B HacCTodAlllee BpeMd ero JjmHa
cocTaBJsieT 64 Oatita (63 ASCII-cuMBoOIIa III0C 3aBePHIAIOIINY HOMIB), HO B UCXOOHOM KOOe C OHa 3apja-
€TCsI KOHCTAHTOM NAMEDATALEN. DTa KOHCTaAHTa OIIPe[esIsIeTCcs BO BpeMs KOMIUISAINUY (M e€é MOXKHO Me-
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HSTBH B OCOOBIX CIIy4asix), a KpOMe TOTr0, MaKCHUMaJIbHAas OJINHA 10 YMOIYaHHUI0 MOXKET OLITh yBeITnUYeHa B
Cleaymonux Bepcusax. Tum "char" (oOpaTHuTe BHUMaHWe Ha KaBBIYKH) OTJIMYAETCS OT char (1) TEM, UTO
OH 3aHUMAaeT TOJIFKO OJMH 0alT XpaHUIIUIIA ¥ I09TOMY MOXKET XPaHUTh TOJIBKO oauH ASCII-cumBon. OH
HUCIIONIb3YEeTCS B CUCTEMHEBIX KaTaJiorax [JjIs IIPOCTHIX IIEPEUYHCIIEHNH.

Taonuia 8.5. ConernuaibHbBIEe CHMBOJILHBIE THIIBI

HUmsa Paszmep OnucaHue

"char" 1 GaitT BHYTPEHHUN OOQHOOANTHBIN TUI

name 64 6aiita BHYTPEHHUU TUII OJIT UMEH 00b-
€KTOB

8.4. 1BOUYHbIE TUNDbI AAaHHbIX
HJ‘IH XPpaHEeHUd OBOMYHBIX TAHHEBIX IIPDeOHAa3HAY€eH THUII bytea; CM. Ta6n1/1uy 8.6.

Taoaumna 8.6. IBOHYHBIEe THIIBI JAaHHBIX

Hmsa Pa3mep Onucanue
bytea 1 unu 4 GaiiTa OJIIOC caMa ABOUYHAs CTPOKa IBOUYHAS CTPOKa IepeMeHHOU
IJTUHBI

[IBOMYHBEIE CTPOKH MPEOCTaBIISIIOT COO0M ITOCIeI0BaTeIbHOCTh OKTETOB (0aMT) 1 UMEIOT ABa OTIUYUS OT
TEKCTOBBIX CTPOK. BO-TIePBHIX, B IBOMYHBIX CTPOKAX MOXKHO XPAaHUTh OalTH ¢ KogoMm 0 u APpYTrUMHU «HeIe-
yaTaeMbIMU» 3HaYeHUSIMHU (OOBIYHO 3TO 3HAUYEHHUS BHE OeCSATHYHOro muama3oHa 32..126). B TeKCTOBEIX
CTpPOKaxX HeJb3sl COXPaHSATh HyJIeBble OAWTH, a TaKKe 3HAUEHUs U II0CJIEIOBATEILHOCTH 3HAYEHUM, HE
COOTBETCTBYIOIIHE BHIOPAHHOM KOOMPOBKE 0a3bl MaHHBIX. BO-BTOPHIX, B OIlEPAIIUIX C TBOMYHBLIMU CTPO-
KaMu 00pabaThEIBAlOTCSA OAUTHI B YMCTOM BHIE, TOTHA KaK TEKCTOBEIE CTPOKM 00pabaTHIBAIOTCS B 3aBUCH-
MOCTH OT SI3BIKOBBEIX CTAaHOAPTOB. TO €CTh, IBOMYHBEIE CTPOKH OOJIBIIE IMOOXOOAT OJIS HJAaHHBIX, KOTOPEIE
TPOTPAMMUCT BUOUT KaK «IIPOCTO OAWTHI», @ CUMBOJILHEIE CTPOKH — [IJIsI XPaHEeHHUS TeKCTa.

Tun bytea noppepxuBaeT ABa popMaTa BBOJA U BEIBOHA: «II€CTHAAIATEPUYHBIN» U TPAOUIIUOHHBIN OIS
PostgreSQL ¢opmart «crernmocnenoBaTeIbHOCTEM». BxogHbIEe TaHHBIE NPUHUMAIOTCI B 000ux hopMaTax,
a dopMaT BLIXOOHEIX HAaHHBIX 3aBUCUT OT ITapaMeTpa KoHpuUrypauuu bytea output; mo ymMomgaHUIO BB
OpaH mecTHaAOIlaTEPUYHLIN. (3aMeThTe, UTO IIeCTHAAIlaTepUYHEIN GopmaTt OB BBeOEH B PostgreSQL
9.0; B paHHUX BePCUSIX U HEKOTOPHIX IIporpaMMax oH He OymeT paboTaTs.)

Cranpapt SQL ompepensieT Opyroi TUI OBOMYHBIX JAHHBIX, BLOB (BINARY LARGE OBJECT, OOJIBIIION ABO-
UYHBIE 00BeKT). ETro BxomHOM dhopMaT oTnudaeTcs: oT GopMaToB bytea, HO GYHKIIMY U OIIEPATOPHI B OC-
HOBHOM T€ X€.

8.4.1. LllecTHapuaTepn4yHbin popMaT bytea

B «mecTtHagmaTepuyHOM» (popMaTe OIBOMYHBIE JaHHBIE KOOUPYIOTCS ABYMS IIECTHAOIATEPUIHBIMHA ITU(-
pamMu Ha 6a¥WT, IpU 9TOM IlepBas IudpPa COOTBETCTBYET cTrapmuM 4 6utam. K momydeHHON CTPOKE [o-
OaBisieTcst mpedukc \x (4TOOB OHa OTIMYAjach OT ¢opMaTa CHelIIoCIeqoBaTeIbHOCTH). B HEKOTOPBIX
KOHTEKCTaxX 0OpaTHYIO KOCYI0 YePTY HYKHO 3KpPaHUpPOBaTh, mpoay6iuposaB eé (cM. [Togpasmen 4.1.2.1).
BBoguMeie 1mecTHamIaTeEPUYHEIE IIUQPH MOTYT OBITEH B JTIOOOM PETUCTPE, a MEXAY IapaMu Iudp Jomyc-
KaroTcs mpobenbHEIe CUMBOJIBEL (HO He BHYTPH MapH UM He B HavaJlle IIOCJIeoBaTeIbHOCTH \x). ITOT Gop-
MaT COBMECTHUM CO MHOXKECTBOM BHEIITHUX IIPHUJIOKEHUH U IPOTOKOJIOB, K TOMY 2Ke OOLEIYHO IIpeodpasy-
eTcsi OBICTpee, IIO3TOMY IIPEedIIoUYTHTeIbHEe UCIIOIE30BaTh €ro.

I[Tpumep:

SET bytea_output = 'hex';

SELECT '\xDEADBEEF': :bytea;
bytea

\xdeadbeef
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8.4.2. ®dopmMaT cneuynocsienoBaTesIbHOCTEMN bytea

dopMaT «CIelnocaeqoBaTeIbHOCTEN» TPAOUIIMOHHO UCIIONb30Basncsa B PostgreSQL misa 3HadyeHU TUIla
bytea. B HEM IBOMYHAas CTPOKa IIPEICTABISIETCS B BUIe ImocnemoBaTeibHOCTH ASCII-cuMBOIOB, a OaWTHI,
HempenacTaBuMebie B Buae ASCII-cuMBOIIOB, IepenalTCs B BUIe CIIEINociefoBaTeNbHOCTeH. DTOT hopMaT
MOXKeT OLITh yOoOeH, eClIU C TOYKU 3PEeHUS MPUI0KEHUs MpeacTaBjieHne 0alT B BUIe CUMBOJIOB UMEET
cMmbicii. Ho Ha mpakTuke 9TO OOBIYHO CO3MaET IMYTAHUIY, TaK KaK OIBOUYHBIE U CUMBOJIBHBLIE CTPOKU MO-
TYT BRITJISIAETh OOUHAKOBO, @ KPOME TOTO BHIOpAHHBINM MEXaHU3M CIIEIIIOCIeqOBaTEeIbHOCTEM HOBOJIFHO
HeyKIII0XK. [T03TOMYy B HOBHIX ITPUIIOXKEHUIX 9TOT opMaT 0OBIYHO HE CTOUT MCIIOJIL30BATh.

IlepenmaBas 3HAYEHUS bytea B ¢popMaTe CIIEIIOCIeI0BaTeILHOCTH, OAUTH C Onpene/IeHHEIMY 3HAYeHU-
SIMH HEeob6Xxo0UuMO 3aIlMCHIBAThL CIIEIIHAILHEIM 00Pa30oM, XOTS TaK MOXMCHO 3allHCLIBATh M BCE 3HAYEHHSI.
B ob1meM Bupme Ojist 9TOro 3HaYeHue OaliTa Hy>KHO ITpeoOpa30BaTh B TPEX3HAYHOE BOCBMEPUYHOE YHCIIO
¥ moOaBUTh Hmepeq HUM 00paTHYI0 Kocyio 4yepTy. CaMy oOpaTHYIO KOCYIO0 4epTy (CUMBOJ C OeCATUYHBEIM
KomoM 92) MOKHO 3allicaTh B BUAE ABYX TaKUX CUMBOJIOB. B TaOmurie 8.7 nmepeducieHbl CHMBOJIIBL, KOTO-
phle HY2KHO 3allMCHIBATh CIIEIIOCIeI0OBaTEILHOCTSAMU, 1 IIPUBENEHHl ajlbTepPHATUBHEIE BApUAHTHI 3alli-
CH, €CJIM OHHM BO3MOXKHHI.

Taoinuna 8.7. CrenmnocjieoBaTe/IbHOCTHA 3allHCH 3HAYEeHHH bytea

HecaTuuyHoe Onucanue CoenmociemgoBa- | [IpuMmep IllecTHAOIIaTE-
3Ha4YeHHe OauTa TEeJIbHOCTH BBO- pHYHOe mpe/-
Ia CTaBJIEHHE
0 HYJ1eBOM OauT "\000" '\000"'::bytea \x00
39 aroctpod "rrvmpnm '\047' |''''::bytea \x27
92 obOpaTHas Kocas "\\' umm '\134' |'\\'::bytea \x5¢
yepTa
ot 0 mo 31 u oT «HereyaTaeMele» |E'\\xxx' (BocbMe-|'\001'::bytea \x01
127 pmo 255 0anThH pUYHOE 3HaYeHUe)

TpeGOBaHI/IH 9KPAaHUPOBAHUA HeneuamaembsblX CUMBOJIOB OIIPEeneIdI0TCA A3BIKOBEIMU CTaHOAPTaMH. HHo-
I'la TaKKe CUMBOJIEI MOT'YT BOCIIDUHUMATHBCA U 0e3 CIIEITIOCIIEI0BATEJILHOCTEM.

AnocTpodbl OONMKHEL OyO/IMPOBaTLCS, Kak IMoKa3aHo B Tabiuile 8.7, MOTOMY YTO 3TO 00I3aTEJIbHO Mg
7110001 TeKCTOBOM CTPOKU B KoMaHme SQL. ITpu obuieM pa3bope TEKCTOBOM CTPOKU BHEIITHUE allOCTPOQEI
yOuparTcs, a Kaxaas napa BHyTPeHHUX CBOOUTCA K OOHOMY CUMBOJIY. TakuM o0pa3oM, PyHKITUSA BBOIA
bytea BUOUT BCETO OOMH alOCTPOd, KOTOPHIKA OHa oOpabaThiBaeT KaK OOBIYHEINM CUMBOJI B HaHHBIX. [1y0-
JIMPOBATh Ke 00paTHYIO KOCYIO YePTY P BBOAE bytea He TPeOyeTCsA: 3TOT CUMBOJ CUMTAETCS OCOOBIM
U MeHseT I1oBefeHue GYHKIIUY BBOJA, KakK II0Ka3aHo B Tabnure 8.7.

B HEKOTOPKBIX KOHTEKCTaxX 06paTHa5{ KOCad 4epTa OOJIZKHa HyﬁHI/IpOBaTbCH (OTHOCI/ITeJ'IBHO IIPUMEPOB BEI-
11e), Tak Kak npu ob1ieM pa3bope CTPOKOBBIX KOHCTAHT apa TaKUX CUMBOJIOB OyeT cBefleHa K OJHOMY;
cM. [Togpaspen 4.1.2.1.

[aHHEBIE Bytea II0 YMOJTYaHUIO BEIBOOATCA B IIIeCTHAALIaTepUYHOM popMarte (hex). Eciu noMeHATH 3HaUe-
Hue bytea output Ha escape, «HemleyaTaeMble» OAUTHl IIPEACTABISIOTCS B BUIE COOTBETCTBYIOIIUX TPEX-
3HAYHBIX BOCbMEPUYHBIX 3HAUEHUM, KOTOPHIE ITPeABapsI0TCs OJHOM 00paTHOM KOCOoM yepToi. bosbImH-
CTBO «IleYaTaeMbIX» 0alTOB MPECTABIIAIOTCS OOBIYHBIMU CHMBOJIaMHU M3 KJIMEHTCKOro Habopa CHMMBO-
JI0B, HAIIpUMeEp:

SET bytea_output = 'escape';

SELECT 'abc \153\154\155 \052\251\124"'::bytea;
bytea

abc klm *\251T

BaiiT ¢ mecstuyHbIM KomoM 92 (oGpaTHas Kocas 4epTa) IPH BBEIBOOE OyOIUPYeTCs. DTO UIITIOCTPUPYET
Tabmnuia 8.8.
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Taonuna 8.8. CiennmociieqoBaTe/IbHOCTH BLIXOTHBIX 3HAaYeHHH bytea

6opa CUMBOJIOB

OecsaTuuHOE Onucanue Cneunocienosa- ([Ipumep BeIBOOHMBIN pe-
3Ha4YeHHe OauTa TEeJIbHOCTH BBI- 3yJabTaT
BoOIa

92 obOpaTHas Kocast |\\ '\134"'::bytea \\

yepTa
ot 0 mo 31 u oT «HemedyaTaeMble» |\xxx (3Ha4YeHUe "\001'::bytea \001
127 mo 255 0alTH OariTa)
ot 32 mo 126 «reyaTaeMble» IIpencTaBJieHue U3 |'\176"': :bytea ~

OamnTH KJIMeHTCKOI'O Ha-

B 3aBUCHUMOCTU OT HpUMEHSEeMOMN KIMHUeHTCKoM 6ubnuoreku PostgreSQL, mnst mpeoOpa3oBaHus 3Hade-
HUU bytea B CIIEIICTPOKH ¥ 0OPATHO MOTYT IIOTPeOGOBaThCS HONOJTHUTEIIbHEIE NeicTBus. Hampumep, ecinu
MIPUIIOKEHNWe COXPaHsieT B CTPOKaX CUMBOJIBI IIEPEBOa CTPOK, BO3MOXKHO MX TaKXKe HyKHO OymeT mpe-

CTaBHUTH CIIEIIOCIIeOBaTEeJIbHOCTAMMU.

8.5. Tunbl paTbl/BpeMeHm

PostgreSQL mommepzkvuBaeT IOIHBEIM HAOOP TUIIOB maThl u BpeMeHHW SQL, mokasaHHBIM B Tabnuie 8.9.
Omepaliiuu, BO3MOXKHEIE C 3TUMH THIAaMH [aHHBIX, OollHcaHbl B Pasmerne 9.9. Bce maTel CUMTAIOTCS TI0
I'puropuaHCcKOMy KajleHAapio, faxe [JI1 BpeMeHHU [0 eT0 BBeJeHus (3a JOIOIHUTEIbHEIMU CBEIEHUSIMHU
obpaTturtech K Pasmeny B.6).

Ta6auma 8.9. Tunsl JaThbl/BpeMeHH

HUmsn Pasmep Onucanue Haumenbmiee [Hamudonbmiee |TOYHOCTHL
3Ha4YeHHue 3HaYeHHue
timestamp 8 OauT JaTa U BpeMs 4713 mo H. 3. 294276 H. 3. 1 MUKpPOCEKYH-
[ ( p) ] (6e3 gwacoBoTO ma
[ without mosica)
time zone ]
timestamp [ ( |8 6aMT maTta u BpeMs ( |4713 po H. 3. 294276 H. 3. 1 MUKDPOCEKYH-
p) 1 with C YaCOBEIM II0s1- oa
time zone COM)
date 4 baniTa maTa (6e3 Bpe- |4713 mo H. 3. 5874897 H. 3. 1 meHsn
MEHHU CYTOK)
time [ ( p) ] |8 6auT BpeMs cyTok ( [00:00:00 24:00:00 1 MUKpPOCEKYH-
[ without 6e3 maThl) ma
time zone ]
time [ ( p) ] |12 Ga#T BpeMs mHs (6e3 |00:00:00+1559 |24:00:00-1559 |1 MHUKPOCEKYH-
with time [aTHL), C 9aco- na
zone BBIM ITIOSACOM
interval [ 16 6auT BpeMeHHOU UH- |-178000000 et 178000000 neT |1 MEKPOCEKYH-
mong |1 [ ( TepBall oa
p) ]

IIpumMeuyaHnue

Cranpgapt SQL TpebyeT, 4TOOB THI timestamp HOOpa3yMeBall timestamp without time zone
(BpeMms 6e3 yacoBoro nosica), u PostgreSQL cnenyet aTomy. 17151 KPATKOCTH timestamp with time
zone MOXKHO 3alKcaTh KakK timestamptz; 9TO pacmuperue PostgreSQL.
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THHbItime,timestampliintervalHpHHHhﬂHOTH806H3aTeHBH083HaquHeTOHHOCTH;LOHpeﬂeHHKHHeQ
CKOJILKO 3HAKOB IIOCJIe 3allITOM AOJIZKHO COXPaHIThCA B CeKyHaax. IIo yMoI4aHHI0 TOYHOCTh He OTpaHu-
yuBaeTCsd. [lomyCcTuMEBIe 3HaUEeHU p JiexkaT B uHTepBase oT 0 mo 6.

Tum interval JONOJIHUTEJILHO ITO3BOJIAET OTPAHUYUTHL HAaOOp COXpaHsSIEMBIX MOJiel credylomumu 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

3aMeTBTe, 4YTO €CJIM YKa3aHHEl U nosg, U TOUHOCTE p, YKa3aHUe nong OOJIZKHO BKIJIIO4YAaTh SECOND, TaK KakK
TOYHOCTB IIPMMEHHUMaA TOJIBKO K CEeKyHIIaM.

Tun time with time zone ompemenéH cTaHmapToM SQL, HO B ero ompefeleHWN OMHUCAHEI CBOMCTBA
COMHUTEJIbHOM IIeHHOCTU. B OONIBIIMHCTBE ClIydaeB CoueTaHUe TUIOB date, time, timestamp without
time zone M timestamp with time zone YOOBIETBOPSET BCE MOTPEOHOCTH B QYHKIIMOHAIBHOCTH AAT/
BpPEeMeHM, BO3HUKAIOIIHUE B IPUJIOKEHUSIX.

8.5.1. BBopa paTtbi/BpeMeHM

3HaYeHUA OaThl U BPEMEHU IPUHUMAIOTCS NPaKTU4YeCcKu B M000M pa3yMHOM ¢dopMmaTte, BKiodas 1SO
8601, SQL-coBMecTuMsbli, TpaguiiuoHHbill popmat POSTGRES u npyrue. B HekoTophIX hopMaTax mops-
IOK IaThl, MecCdlla U rofga BO BBOOUMOU faTe HEOOQHO3HAYEH U IO9TOMY IOOAEePKUBAETCS IBHOE OIIpene-
nenue popmara. [Iy11 9TOrO IIpegHa3HaveH mapaMeTp DateStyle. Korma on mMmeeT 3HadeHue MDY, BHIOHU-
paeTcs MHTepIpeTalus MecCAIll-OeHb-TOl, 3HaYeHUI0 DMY COOTBETCTBYET OEHb-MECSI-TON, a YMD — T'Of-
MeCsl-IeHb.

PostgreSQL o6GpabaThiBaeT BBOOUMEIE 3HAYEHUS OaThl/BpeMeHHu 0ojiee THOKO, 4eM TOro TpebyeT cTaH-
mapT SQL. TouHbIe mpaBHuia pa3bopa JaTh/BpeMeHH W Paclio3HaBaeMble TEeKCTOBEIE IIOJIS, B TOM YHCJIe
Ha3BaHUS MECSIIEB, JHEN Helen U YaCOBBIX ITI0SICOB ONUCAHHL B [Ipunoxkenun B.

ITomuuUTE, YTO NMI0OBIE BBOOUMBIE 3HAUEHUS [ATH M BpEMEHHU HYKHO 3aKJII04aTh B alloCTPOQEI, KaK TeK-
CTOBBIE CTPOKHU. 3a AOIMOJIHUTENbHOM nHpopManme obpaTurtecs K [Tonpasneny 4.1.2.7. SQL npenycmart-
PHUBaeT CJIEAyIOIIUN CUHTaKCHUC:

run [ (p) 1 'BHaueHue'

3mech p — Heo0s3aTeIbHOE YKa3aHue TOYHOCTH, OIpeaesIifiollee YHCiI0 3HAaKOB II0CJIe TOYKH B CEeKyHIaxX.
TOYHOCTE MOXKET OBITh OIpeaereHa OJIg TUIIOB time, timestamp ¥ interval B mHTepBase ot 0 mo 6. Eciu
B OIIpeaesIeHNH KOHCTAHTH TOUHOCTh He yKa3aHa, OHA CUYMTAETCS PAaBHOW TOYHOCTH 3HAYEHMS B CTPOKE
(20 He Gomblie 6 MUOP).

8.5.1.1. aTbl

B Ta6nuiie 8.10 mpuBemeHb HEKOTOPHIE JOMTYCTUMEBIE 3HAYEHUS TUIIA date.

Taoauma 8.10. BBoguMbIe HaThl

IIpumep Omnucanue

1999-01-08 ISO 8601; 8 ssuBaps B mM000M pexkuMe (peKoMeHayeMbli popmar)
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IIpumep Onucanue

January 8, 1999 BOCIIPMHHMAETCS OOHO3HAYHO B JIIOO0OM pexkuMe datestyle

1/8/1999 8 ssHBaps B pexxuMe MDY u 1 aBTycTa B pekuMe DMY

1/18/1999 18 siuBapst B pexkuMe MDY; HENOMyCTUMAasI faTa B OPYIUX PEeRUMax

01/02/03 2 suBaps 2003 r. B pexume MDY; 1 peBpansa 2003 r. B pexxume DMY
u 3 ¢peBpansg 2001 r. B pexxume YMD

1999-Jan-08 8 ssHBaps B MI000M pexKuMe

Jan-08-1999 8 ssHBaps B M1060M pexkuMe

08-Jan-1999 8 suBaps B M1060M pexRuMe

99-Jan-08 8 sTHBaps B peXuUMe YMD; oIInOKa B OPYTUX peRUMax

08-Jan-99 8 ssHBapsi; ommbKa B PEXKUME YMD

Jan-08-99 8 ssHBaps; ommnOKa B peskuMe YMD

19990108 ISO 8601; 8 auBapst 1999 B nro6oM pexumMe

990108 ISO 8601; 8 stuBaps 1999 B mo6oM pexkuMe

1999.008 rod U OeHb roga

J2451187 I0JIMaHCKUU JeHb

January 8, 99 BC 99 mo H. 5.

8.5.1.2. Bpemsa

HJ’ISI XpaHEHHUs1 BpeMeHU CYTOK 0e3 OaThl IIPpedHAa3Ha4YeHbI TUIIBI time [ (p) 1 without time zone Hn
time [ (p) ] with time zone. THI time oe3 YTOYHEHHS 9KBUBAJIEHTEH TUIIY time without time zone.

[lomycTMble BBOOMMEBIE 3HAYEHUS 3TUX TUIIOB COCTOSIT U3 3allMCU BPEMEHU CYTOK M He00s3aTeIbHOTO
yKa3aHus 4acoBoro mnosica. (Cm. Tabmwuiry 8.11 u Tabnuiy 8.12.) Eciiu B 3HAUYEHWH [JIsI TUIIA t ime without
time zone YKa3bIBAETCS YACOBOM ITOSIC, OH MPOCTO UTHOpUpYyeTcs. Tak ke OyaeT UTHOPUPOBATHLCA HaTa,
ecnu eé yKasaTb, 3a UCKIII0UYeHUEM CllydaeB, KOT'Za B YKa3aHHOM 4YacOBOM II0sCe IIPUHSAT Ilepexof Ha
JIeTHee BpeMs, HAIIpuUMep America/New_York. B JaHHOM ciydae yKa3aTh JaTy HEOOXOOMMO, YTOORI CU-
cTeMa MOTJla OIIpeNesIuTh, IPUMEeHsIeTCs U OOBIYHOE TN JIeTHee BpeMsi. COOTBETCTBYIOIIEE CMellleHue
YacoBOTO II0SICa 3alMCHIBAETCS B 3HAYEHUU time with time zone ¥ BRIBOOUTCS 6€3 M3MEHEHUH, OHO
He NIPUBSA3aHO K aKTUBHOMY YaCOBOMY IIOSCY.

Ta6muna 8.11. BBooguMoe BpeMsi

IIpumep Onucanue

04:05:06.789 ISO 8601

04:05:06 ISO 8601

04:05 ISO 8601

040506 ISO 8601

04:05 AM TO XKe, uTo 1 04:05; AM He MeHSeT 3Ha-
YeHUe BpeMeHU

04:05 PM TO Xe, 4TOo U 16:05; Yachl JOKHEL OBITh
<=12

04:05:06.789-8 ISO 8601, c 4acoBBIM IIOSICOM B BUIE

cMmeitenusa ot UTC

04:05:06-08:00 ISO 8601, ¢ 4acoBEIM IIOSICOM B BHUJE
cMmetenuda ot UTC

04:05-08:00 ISO 8601, c 4acoBBIM HIOSICOM B BUIE
cMmertnenusa ot UTC
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IIpumep Onucanune

040506-08 ISO 8601, c yacoBBEIM ITOSICOM B BUOE
cMmemenus ot UTC

040506+0730 ISO 8601, c wacoBLIM IIOSICOM, 3aJlaBae-
MBIM HeIleJIOYUCIIEHHBIM CMeIlleHUEM OT
UTC

040506+07:30:00 cMmemenue oT UTC, 3agaHHOE [0 CEKYHT,
(me momyckaetcs B ISO 8601)

04:05:06 PST 4YaCcoBOH I10sIiC 3aga€Tcs abOpeBUaTypOH

2003-04-12 04:05:06 America/New_York 4YaCOoBOH II0SIC 3aa€TCs IIOJIHEIM Ha3Ba-
HUEM

Taonuna 8.12. BBOOHMBIM 4aCOBOM IIOSIC

IIpumep OnucaHue

PST ab0peBuartypa (Pacific Standard Time, CtaumapT-
HOEe THXO0KeaHCKO€e BpeMs)

America/New_York IIOJIHOE Ha3BaHMWE YaCOBOI'O I10sCa

PST8PDT yKa3aHHe 9acoBOro mnosca B ctune POSIX

-8:00:00 cMellieHre 4acoBoro mosica PST ot UTC

-8:00 cMelneHue 4acoBoro nosica PST ot UTC (pacu-
penHuIi dhopMmat ISO 8601)

-800 cMmeitrenne yacoBoro mosica PST ot UTC (craH-
mapTtHBIM popmMaTt ISO 8601)

-8 cMelenre 4yacoBoro nosica PST ot UTC (cran-
mapTtHbIZ popmaTt ISO 8601)

zulu IPHUHATOE Y BOEHHBIX coKpalleHue UTC

z KpaTkas ¢opMma zulu (Takke ompepnesieHa B ISO
8601)

ITogpoGHee y3HATH O TOM, KaK YKa3bIBaeTCSI 4YaCOBOM IT0SIC, MOXKHO B [Tompa3smere 8.5.3.

8.5.1.3. laTbl U BpeMs

IomycTuMble 3HAUYEHUS THUIIOB timestamp COCTOSIT U3 3amKUCH AATH M BPEMEHH, ITOCJIE KOTOPOTO MOXKET
YKa3bIBATbCSI YaCOBOU IOSIC U Heo0s3aTeIbHOe YTOYHEHNEe AD HUJIM BC, OIPEdesIsiollee 310Xy A0 Hallekn
9PHI U HAIlly 3Py COOTBETCTBEHHO. (AD/BC MO2KHO YKa3aThb U IIepe] YaCOBBIM II0sICOM, HO IIPEAIIOYTUTETIb-
Hee IepBHIHM BapuaHT.) TakuM ob6pa3om:

1999-01-08 04:05:06
u
1999-01-08 04:05:06 —-8:00

IOIyCTUMbIE BapUaHTH, COOTBETCTByWIIue cTangapty ISO 8601. B momonHeHUe K 3TOMy IOOOepKUBA-
€TCsI PacCIpPOCTPaAHEHHBIN hopMarT:

January 8 04:05:06 1999 PST

Crangapt SQL pa3nuyaeT KOHCTAHTH THUIIOB timestamp without time zone W timestamp with time
zone II0 3HAKY «+» UJIN «-» U CMEIIeHNI0 YaCOBOI'0 I10s1ICa, JIOGaBHeHHOMy II0CJI€ BPpEMEHMU. CHeHOBaTeHB'
HO, COT'JIaCHO CTaHOapTy, 3alluCHU

TIMESTAMP '2004-10-19 10:23:54"
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OOJI2KEH COOTBETCTBOBATEL THUII timestamp without time zone, a
TIMESTAMP '2004-10-19 10:23:54+02"

THII timestamp with time zone. PostgreSQL HuKOTHOa He aHAJIM3UPYEeT COOEepPKUMOe TeKCTOBOM CTPO-
KH, YTOORI OIIpeneJInNTb TUIl 3HA4YEeHUsA, U ITIO3TOMY obe 3amucu GYJIYT OﬁpaGOTaHLI KaK 3Ha4Y€HHusd TUIla
timestamp without time zone. YTOOBI TEKCTOBasA KOHCTaHTa oO6pabaThIBalach KakK timestamp with
time zone, YKaXHUTe 3TOT THUII IBHO:

TIMESTAMP WITH TIME ZONE '2004-10-19 10:23:54+402'

B 3HaveHum THUNA timestamp without time zone PostgreSQL mpocTo urHopupyeT 4acoBou mosic. To
€CTh Pe3yIbTUPYIOIlee 3HaYEeHNEe BEIYUCIISAETCS TOJIbKO M3 IIOJIeM JaThl/BPEMEHU U He MOACTPauBaeTCs
100 YKa3aHHBIM 9YaCOBOU IIOSC.

71 3Ha4YeHUN timestamp with time zone, BXOOHAs CTPOKa, comepzXalllas IBHOE yKa3aHNe 4acOBOT'O
nosca, 6ynet npeobpas3oBana B UTC (Universal Coordinated Time, BceMupHOoe KOOPAMHUPOBAHHOE Bpe-
MSI) C Y4ETOM CMEIIeHUs JaHHOT'0 YacoBOTO mosica. ECimu BO BXOOHOM CTPOKEe He yKa3aH YaCOBOM IOSIC,
noZpa3yMeBaeTCs 4aCOBOU IIOSIC, 3afaHHBIM CUCTEMHBIM IapaMeTpoM TimeZone u BpeMs Tak XKe Iiepe-
cuuTbiBaeTcss B UTC co cMmellleHHEM timezone. B 000ux ciy4yasix 3HaYeHHUE XPAaHUTCS BHYTPU CUCTEMEI
kakK UTC, a u3HavaapbHO yKa3aHHBIY WJIM IIpenIiojiaraeMbId YaCOBOU II0SIC HE COXPaHSIEeTCH.

Korpa 3HaueHure timestamp with time zone BEIBOOUTCS, OHO Bcerga npeobpasyeTcs u3 UTC B TeKymuit
YacoOBOM WOSC timezone U 0TOOpaXaeTcs Kak JIOKaJIbHOEe BpeMsi. UTOOB IOMy4YUTh BPEMS OJIS OPYTOT0
4acOBOI0 IT0sIca, HY2KHO Tu00 M3MEHUTH t imezone, TUOO BOCIIOJIL30BATHCSA KOHCTPYKIMEH AT TIME ZONE
(cMm. ITogpaspmen 9.9.4).

B mpeo6pa3oBaHUsAX MEKAY timestamp without time zone M timestamp with time zone OOBIYHO Ipef-
mojlaraeTcs, YTO 3HaYEeHMWE timestamp without time zone COAEPKUT MeCTHOe BpeMs ([IJI 4aCOBOTO
mosica timezone). [Ipyroi 4acoBo# 1osic OJjis mpeo0pa30BaHUs MOXKHO 3aJaTh C IOMOIIIbIO AT TIME ZONE.

8.5.1.4. CneunanbHbie 3HAYEeHUA

PostgreSQL mnst yooOGCcTBa moafepKuUBaeT HECKOJILKO CIIealbHbIX 3HAUYEHUM NaThl/BpeMEeHH, IIepeduc-
neHHbIX B Tabnuile 8.13. 3HaueHHus infinity M —infinity ©MelOT 0coOoe IMpeaCcTaBIeHHue B CUCTEME U
OHH 0TOOpazKalTCsS B TOM 2Ke BHUOe, TOTOa KaK Opyrue BapHaHThHl IPU YTEHUHU IIPeo0pas3yioTcs B 3HaAUe-
HUS maThl/BpeMeHH. (B 4acTHOCTH, now M MOOOOHBIE CTPOKH HIPeoOpPas3yioTCs B aKTyaJibHBIE 3HAYEHUS
BpeMeHH B MOMEHT uTeHH.) YToOkI HCIIOIb30BATh 9TH 3HAYEHHS B Ka4eCTBe KOHCTAHT B KoMaHaax SQL,
UX HyKHO 3aKJII0YaTh B allIOCTPOdHI.

Ta6auma 8.13. CnenuaabHbIe 3HAYECHHSI TaThl/BPeMeHH

BBoagumMasi cTpoka JonycruMbie THIIBI Onucanue

epoch date, timestamp 1970-01-01 00:00:004+00 (Touka
oTcuéTa BpeMeHH B Unix)

infinity date, timestamp BpeMs II0Cjie MaKCUMalbHOU [0-
IIyCTUMOU OaTHl

—-infinity date, timestamp BpeMs 0O MUHUMAaJIbHOU OOMIy-
CTHUMOM HOaThl

now date, time, timestamp BpeMs Hadajla TeKyIlei TpaH3ak-
ouu

today date, timestamp BpeMs Hadaja TEKYIIUX CYTOK (
00:00)

tomorrow date, timestamp BpeMsi Ha4daJla CIIeOYyIoIInuX CyTOK
(00:00)

yesterday date, timestamp BpeMs Hadalla IpegblgyInnux Cy-
TOK (00:00)

allballs time 00:00:00.00 UTC
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I[I7na mony4yeHus: TEKyIIel maThl/BPpeEMEHU COOTBETCTBYIOIIEr0 THUIIa MOXKHO TaKXKe HMCIIOJIb30BaTh Cledy-
omue SQL-coBMeCTHUMEBIE (PYHKIIUM: CURRENT_DATE, CURRENT_TIME, CURRENT_TIMESTAMP, LOCALTIME U
LOCALTIMESTAMP. (CM. [Togpazzen 9.9.5.) 3aMeThTe, YTO BO BXOOHBIX CTPOKax 3Tu SQL-pyHKIUU He pac-
TIO3HAIOTCA.

BHuMaHue

BxomHble 3Ha4YeHUS now, today, tomorrow M yesterday BIIOJIHE KOPPEKTHO paboTalOT B MHTEP-
akTuBHBIX SQL-KOMaHpax, HO KOrga KOMaHObl COXPaHSIOTCS OJI IIOCIEOYIOUIEerO BBIIIOJIHEHUS,
HaIpuMep B IIOATOTOBJIEHHBLIX OIlepaTopax, IPefCcTaBIEHUSIX UM OIpemeneHusIXx (GYHKUMHN, UX
MOBeJleHEe MOXKEeT OBITh HeOXMHIOaHHBIM. Takas CTpoKa MOXKeT IpeoOpa30oBaThCs B KOHKPETHOE
3HaueHUe BpeMeHHU, KOTopoe 3aTeM OyOeT MCIIOIb30BaThCA Iropa3fo [03Ke MOMEHTAa, KOr'za OHO
OBLITIO TONTy4YeHOo. B Takux cmydasx cjiedyeT HMCIOIb30BaTh omgHy u3 SQL-byHKIMI. Hanpumep,
CURRENT_DATE + 1 OymeT paboTaTh HajéxKHee, YeM 'tomorrow': :date.

8.5.2. BuiBOA paTbl/BpeMeHu

B kadecTBe BBIXOOHOTO hopMaTa TUIIOB JAaThl/BPEMEHU MOXKHO UCIIOJIb30BaTh OOUH U3 YETHIPEX CTUJIEH:
ISO 8601, SQL (Ingres), TpaguuuonHbiii popmatr POSTGRES (dpopmat date B Unix) unu German. Ilo
yMmondauuio BeibpaH popmart ISO. (CtanmapTt SQL Tpebyet, uT0OHBI MCIOnbp30Basnics uMenHo 1SO 8601.
Opyro# popmaT HazbiBaeTcsA «SQL» UCKIIOYUTENILHO 10 UCTOPUYECKUM ITpuYnHaM.) [IpuMeprl Bcex CTH-
7iel BRIBOMA MepeuncieHtsl B Tabnuiie 8.14. Boobile co 3HaUeHUSIMHM THUIOB date M time BHIBOOMIACEH OBI
TOJIBKO YacCTh OaThl UJIM BPEMEHU M3 NOKal3aHHLIX ITPUMepoB, HO co ctuneM POSTGRES 3naueHue maThl
0e3 BpeMeHHU BEIBOOUTCS B popmaTte ISO.

Ta6auna 8.14. CTuiau BbIBOa JaThl/BpeMsi

Ctuns OnucaHue IIpumep
IS0 ISO 8601, craugapT 1997-12-17 07:37:16-08

SQL
SQL TPAOUIIMOHHBLIN CTUITh 12/17/1997 07:37:16.00 PST
Postgres M3HavYaJIbHBLIA CTUIIb Wed Dec 17 07:37:16 1997 PST
German pervoHasbHBIN CTUIID 17.12.1997 07:37:16.00 PST

IIpuMmeyanue

ISO 8601 yka3rIBaeT, 4TO AaTa OOJI?KHA OTHENSThCS OT BpeMeHU OyYKBOW T B BEPXHEM PErucCTpe.
PostgreSQL mpuHHMaeT 3TOT ¢popMaT IPH BBOME, HO ITPK BEIBOAE BCTABJISIET BMECTO T IIpoberI, Kak
IIOKa3aHO BBIIIE. ITO CAENAHO AJId YIy4IlIeHUSI YUTaeMOCTH U OJi1 cCOBMecTUMOCTH ¢ RFC 3339 u
opyrumu CYB]I.

B ctunsax SQL u POSTGRES penb BRIBOOUTCS Iepeq MecsllieM, eClId YCTaHOBJIEH mopsagok DMY, a B
TIPOTUBHOM CJIy4ae MecCsIl BEIBOOUTCS Nepen nHEM. (Kak 9TOT mapaMeTp TakXKe BNIUSET Ha UHTepIIpeTa-
1IIMI0 BXOOHBIX 3HaUeHUU, onucaHo B [Tompasmerne 8.5.1) COOTBETCTBYIOININE IPUMEPH! IT0OKa3aHkl B Tab-
nuile 8.15.

Ta6auma 8.15. CoraieHusi 0 OPsiTKe KOMIIOHEHTOB JIaThl

ITapaMeTp datestyle |I[lopsimok npu BBoge |IIpumep BeIBOga

SQL, DMY neun/mecany/ron 17/12/1997 15:37:16.00 CET
SQL, MDY Mecsay/nerns/ron 12/17/1997 07:37:16.00 PST
Postgres, DMY nens/mecan/ron Wed 17 Dec 07:37:16 1997 PST
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B dopmate ISO wacoBoii mosic Bcerga 0ToOpazkKaeTcs B BHUIE YHCJIOBOIO CMEIIEeHUsI CO 3HAKOM OTHOCH-
TeJILHO BCEMUPHOTO KoopauHupoBaHHOTO BpemeHu (UTC); Oist 30H K BOCTOKY OT [ puHBMYA 3HAK CMeIIe-
HUS TOJIOKUTENbHEIN. CMereHne 6ymeT 0oTo0pazxkaThbCs KakK hh (TOJIBKO YacChl), €CIIU OHO 3aHaéTCs I[eJTBIM
YHCJIOM YacOB, KaK hh:mm, €CJIU OHO 3aJa€TCs LEIbLIM YUCJIOM MUHYT, UIU KakK hh:mm:ss. (TpeTuit Bapu-
AHT HEBO3MOZKEH B COBPEMEHHBIX CTaHOapPTaX YaCOBEBIX ITOSACOB, HO OH MOXKET HOH&HOﬁI/ITbCS{ mpu pa60-
T€ C OTME€TKaMMu BPEMEHH, HpeHIHeCTBYIOLLII/IMI/I IIPUHATHUIO CTAHOAPTU3NPOBAHHBIX YaCOBEIX HOHCOB.) B
opyrux dopmaTax AaThl 4YaCcOBOM MOsiC oToOpaxkaeTcs KakK OYKBeHHOEe COKpallleHMe, eCIU OHO IIPUHSITO
B TEKYIIEeM Iosice. B mpoTUBHOM ciiydyae OH OTOOpaXkaeTcs KaK YHUCJIOBOE CMeEIeHMEe CO 3HaKOM B CTaH-
maptaoM popmaTte ISO 8601 (hh unu hhmm).

CTunb gaThl/BpeMeHHU 10Ib30BaTeJIh MOXKET BHIOPATh C ITOMOIIIBI0 KOMaHAH SET datestyle, TapaMeTpa
DateStyle B ¢aiine KoHGUTYpaIlUM postgresql . conf UM IepeMEeHHOM OKPYXKeHUs PGDATESTYLE Ha Cep-
Bepe UIU KJIUEeHTE.

st 6ombllied THOKOCTHU IIPU GOPMATHPOBAHUY BHIBOOUMOM JaThl/BPEMEHHU MOZXKHO HCIIOIb30BaTh (PyHK-
U0 to_char (cMm. Pasgen 9.8).

8.5.3. HacoBble nosica

YacoBrie TOsica ¥ TTpaBUia UX TPUMEHEHUS ONMPEeNeNsaoTCs, KaK Bbl 3HaeTe, He TOJIBKO MO reorpaduye-
CKUM, HO U TI0 IOJIMTUYECKUM cooOpakeHusM. JYacoBrle 11osica BO BCEM Mupe Obliu 6olee-MeHee CTaH-
OapTHU3UPOBAHH B HavaJsle MPOIIIOTO BeKa, HO OHU IIPOIOJIKAIOT TPeTepIieBaTh U3MEHEHUST, B YaCTHOCTH
9TO KacaeTcs Iepexona Ha JieTHee BpeMs. [171g pacuéTa BpeMeHu B nipounioM PostgreSQL nonydaert uc-
TOPUYECKUE CBEJEHUS O TIPABUJIaX YaCOBHIX MTOSICOB M3 PACITPOCTPaHEHHOM Oa3bl manHbX IANA (Olson).
s 6yoyiiero BpeMeHH IIpearnoaraeTcs, YTo B 3alaHHOM YaCOBOM I0sice OyOyT IPOJoJikKaTh HAeHCTBO-
BaTh MOCJIETHUE MPUHSITHIE TPABUJIA.

PostgreSQL cTpeMHuTCsI K COBMECTHMOCTH CO CTaHmapToM SQL B Haubojiee TUIIHYHBIX ciydasax. OgHaKO
ctaHgapT SQL momyckaeT HEKOTOPhIE CTPAHHOCTHU IIPU CMEIIMBAaHUU THUIIOB JaThHl U BpeMeHU. [IBe ode-
BUIHEBIE TPOOIIEMEL:

* XoOTs Ost THUIIa date YacOBOM ITOSIC yYKa3aTh HEJIb3s, 9TO MO2KHO CHeJIaTh AJIsI TUIIA time. B pearibHO-
CTH 3TO He OYEeHb II0JIe3HO, TaK KakK 0e3 maThl HelIb3sT TOYHO OIIpeneyInTb CMEIlleHNe IIPU IIepexone
Ha JIeTHee BpeMi.

* Tlo yMom4aHMIO YaCOBOU MOSC 3aJaeTCs IMOCTOSHHEIM cMeleHrueM oT UTC. 9To TakKe He II03BO-
JIIeT Y4eCTh JIeTHEe BPeMs IPU apudMeTUIeCKUX OoIlepalliii C JaTaMH, IIepeCceKauMI I'PaHUIIb
JIETHETO BPEMEHMU.

I[TosTomMy MBI COBETYEM HCIOIbh30BaTh YaCOBOU ITOSC C THUIIAMU, BKIIOYAIOIIMMHU W BpeMs, U AaTy. MEl
He PeKOMEHIyeM MCIIONb30BaTh TUIl time with time zone (x0T PostgreSQL mommepXKuBaeT ero mis
CTaphIX NPUIOKEHUU M COBMECTUMOCTHU CO cTaHmapToM SQL). [ THUIIOB, BKIIOYAIOIINX TOJIBKO OaTy
UM TONBKO BpeMms, B PostgreSQL nipenmonaraeTcss MeCTHBIM YaCOBOU MOSIC.

Bce 3HaueHusa gaTH ¥ BpEMEHU C 4aCOBEIM IIOsICOM mpernctaBisioTcs BHyTpu B UTC, a npu nepemave
KJIMEHTCKOMY ITPUJIOKEHUIO0 OHU IIEPEBOOATCS B MECTHOE BpeMs, IIPU 3TOM YacCOBOM II0SIC 10 YMOJTYaHUIO
onpenenseTcs IlapaMeTpoM KoHuryparuu TimeZone.

PostgreSQL mo3BoJsieT 3agaTh YaCOBOH IIOSIC TPEMSI CIIOCOOAMU:

* IlonHoe Ha3BaHWeE YACOBOTO [10sICAa, HAIpUMeD America/New_York. Bce gomycTUMbIe Ha3BaHUS IIe-
peYrCIeHk B MIPeACTaBJIEHUH pg_timezone_names (cM. Pasmen 54.32). OnpenmeneHuss 4aCOBBIX I10SI-
coB PostgreSQL 6epéT u3 IMUPOKO pacrupocTpaHéHHOM 6a3sl IANA, Tak 4TO UMeHa YaCOBHIX ITOSICOB
PostgreSQL 6yoyT BOCIIpUHUMATh U OAPYTHUE IPUJIOKEHUS.

* A66peBuaTypa 4acoOBOT'0 M0sica, HampuMep PST. Takoe ompenesieHre IIPOCTO 3aJaéT CMeIeHue
ot UTC, B oTniuure OT IIOJIHBEIX Ha3BaHUU MOSICOB, KOTOPhle KPOMeE TOT'O IToApa3yMeBaloT U IIpa-
BHUJIa Ilepexofia Ha JieTHee BpeMsi. Pacno3HaBaeMble abOpeBUaTyphl IEPEYNCIIEHE B IIPEiCTaBIIe-
HUU pg_timezone_abbrevs (cM. Pa3zmen 54.31). A6OpeBruaTyphl MOXKHO MCIOJIL30BaTh BO BBOOU-
MBIX 3HAYEHUSX JaThl/BPEMEHHU U B ollepaTope AT TIME ZONE, HO He B lapaMeTpax KOHpUTypaluu
TimeZone u log timezone.
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e Tlomumo abG0peBHaTyp ¥ Ha3BaHUM YaCOBHIX IOSCOB PostgreSQL mpuHMMAaeT yKa3aHUS YaCOBHIX IT0-
sicoB B ctune POSIX, kak onmucano B Pasmerne B.5. 9TOT BapruaHT 0OLIYHO MeHee IPeaIoYTUTEeeH,
YeM KCIIOJIb30BaHWE MMEHOBAHHOTO YAaCOBOTO I10sICa, HO OH MOXKET OBITh eqUHCTBEHHBIM BO3MOXK-
HBIM, €CJIY [JIS HY2KHOT'0 9YaCOBOTI0 MT0sIica HeT 3anucu B 6a3e gaHHBIX IANA.

Bkpariie, pasnuune Mexkay ab0peBraTypaMH U IIOJIHLIMYE Ha3BaHUSIMHU 3aKJ/II0YAIOTCS B ClIemylomeM: ab-
OpeBHUaTypPHl MPEICTABIIAIOT onmpenesiéHHb copur oT UTC, a mojiHOe Ha3BaHHe IIOApa3yMeBaeT elllé u
MECTHOE IIPaBUJIO II0 IIEePEeX0ay Ha JIeTHee BpeMs, TO eCTb, BO3MOXKHO, aBa casura ot UTC. Hampuwmep,
2014-06-04 12:00 America/New_York IIpeOCTaBas€eT IIOJIOEHb II0 MECTHOMY BPEMEHU B Heio-UopK, uTo
IIJIsI MaHHOTO OHS ObII0 OHI IeTHUM BOCTOUYHBIM BpeMeHeM (EDT unu UTC-4). Tak 4T0 2014-06-04 12:00
EDT o003HavaeT TOT XK€ MOMEHT BpeMeHHU. Ho 2014-06-04 12:00 EST 3aHaé€T CTaHOAPTHOE BOCTOYHOE
Bpems (UTC-5), He 3aBUCSIIIEE O TOT'O, HENCTBOBAJIO JIU JIETHEE BPEMS B 3TOT OEHb.

Mario Toro, B HEKOTOPHIX IOPUCOUKIUSIX OJHA U Ta XXe ab0peBraTypa 4acoBOTO MOsica 0O3Havasla Pa3Hbe
cosuru UTC B pa3Hoe BpeMsi; HatpuMep, abOpeBraTypa MOCKOBCKOI'O BpeMeHHU MSK HECKOJIbKO JIeT O3Ha-
yama UTC+3, a 3aTeMm crana o3HauaTh UTC+4. PostgreSQL o6pabaTriBaeT Takue ab0peBHUaTypPH B COOT-
BETCTBUU C UX 3HAUYEHUSIMU Ha 3a[aHHYIO JaTy, HO, KaK ¥ C IPUMEPOM BHIIIE EST, 3TO HEe 00s13aTENBHO
OymeT COOTBETCTBOBATh MECTHOMY TPaXKAaHCKOMY BPEMEHHU B 3TOT OEHb.

HezaBucumMo oT (GOpMEBI, PEerucTp B Ha3BaHUAX M abO0peBHaTypax YacCOBBIX IIOSICOB He BaxeH. (B
PostgreSQL po Bepcuu 8.2 oH rme-To UMeN 3HaYEHUeE, a I'ae-To HeT.)

Hu HazBanwus, HU ab0peBHUaTypPHl YaCOBBIX ITOSICOB, HE 3aIlIUTHI B CAMOM CEpPBEpEe; OHU CYMTHIBAIOTCS U3
daiinoB KOHGUTYpaIMY, HAXOOAIINXCA B IYTAX . ../share/timezone/ U .../share/timezonesets/ OT-
HOCHUTEJIbHO KaTajiora ycTaHOBKHU (cM. Pasgen B.4).

ITapameTp KoHGurypanuu TimeZone MOXKHO YCTAaHOBUTD B postgresql .conf WM JTIOOBIM APYTUM CTaH-
OapTHBIM cioco6oM, onmcaHHbIM B ['maBe 20. YacoBo# mosic MOXKeET OBITh TaKIKe OIIPeAesIEH CIIeayIOIu-
MU CHelHaIbHBIMUA CII0CO0aMmM:

* YacoBou NosC OjId TEKYIIEro ceaHca MOXKHO YCTAHOBUTE C ITOMOIIbI0 SQL-KoMaHOL SET TIME ZONE.
OTO anbTepHATUBHAS 3alKUCh KOMaHOL SET TIMEZONE TO, 60jiee cooTBeTCTBYyIoIIass SQL-cTaHgapTy.

* Ecmu ycTaHOBIIEHa epeMeHHast OKPYXKEeHUS PGTZ, KIUEeHTH libpq ucronb3yioT e€é 3HaueHne, BhITION-
HSIS TIPY TMOOKJTIOYEHUU K CepBepPy KOMaHOy SET TIME ZONE.

8.5.4. BBoa uHTepBaJioB

3HaueHus TUMa interval MOTYT OBITh 3alMCaHbl B CIEOYIONIEl pacIiupeHHoN dopme:
[Q] xommuecTBO €OHHHIA [KOJIHYECTBO E€NOHHHIA...] |[HampaBlIeHHE]

roe xomumuectBo — 3TO qHCHO(BO3MOXﬂﬂL co 3HaKOM);eﬂHHHHa — OOHO U3 3HaquHﬁ:ndcrosecond,
millisecond, second, minute, hour, day, week, month, year, decade, century, millennium (KOTOpEBIE
0003HaYal0T COOTBETCTBEHHO MUKPOCEKYHOBLI, MUJITUCEKYHIBI, CEKYHAbI, MUHYTHI, YacChl, IHU, HEMEH,
MECSIIbI, TOMOLI, HEeCATHIeTHS, BeKa U ThICAUeJIeTH), IN00 9TH 3Ke CJI0Ba BO MHOKECTBEHHOM 4uce, 1100
UX COKpallleHUS; nanpasaeHre MOXKET IPUHUMAThL 3HaYeHUe ago (Ha3aj) MK ObITh IYCTHIM. 3HAK Q@ AB-
nsieTcsI HeobOsI13aTeIbHBIM. Bee 3aaHHBIE€ BEJIMYMUHEI PA3JIMYHBIX €EIUHUIl CYMMHUDPYIOTCA BMECTE C y‘IéTOM
3HaKa 4uceJsl. YKa3laHue ago MEeHseT 3HaK BCeX moJjied Ha HpOTI/IBOHOJ'IO}KHI:IfI. OTOT CHHTAKCHUC TaK¥XXe UC-
TI0JIb3yeTCs IIPU BRIBOAE MHTEPBAasa, eciu napamMmeTp IntervalStyle uMeeT 3HaueHuMe postgres_verbose.

KonmuecTBa mHel, 4acoB, MUHYT U CEKYH[ MOXKHO ONPEHNENINUTh, HE YKa3bklBasd IBHO COOTBETCTBYIOIIUE
enuHuiel. Hanpumep, 3anuch '1 12:59:10' paBHO3HA4YHA 'l day 12 hours 59 min 10 sec'.Co4eTaHue
roja ¥ Mecslla TaKXKe MOXKHO 3alliucaTh Yepe3 MUHYC; HallpuMep '200-10' o3HadaeT TO, 3Ke 4TO U '200
yvears 10 months'. (Ha camoM pgesie TOIBKO 3TH KpaTKue (OpMBI pa3penieHsl cTaHgapToM SQL u oHU
HUCIOJIB3YIOTCS IIPU BEIBOME, KOTfla IntervalStyle UMeeT 3HaYeHUe sql_standard.)

HHTepBaJbl MOXKHO TaKXKe 3aIlliCHIBAThL B BuAe, onpeneneéHHoM B ISO 8601, mubo B «popMaTe C KOgaMu»,
OIIMCAaHHOM B pa3gersne 4.4.3.2 3Toro cTaHgapTa, T100 B «aIbTePHATUBHOM ¢opMaTe», OMKUCAHHOM B pas-
mene 4.4.3.3. ®opMmaT ¢ KOgaMu BBITIAOUT TakK:

P xomuuecTBO e©mHHHIIA [ KONHYECTBO e€OHHHNA ...] [ T [ KOINHYECTBO E©IHHHIA ...]]
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CTpoKa JoIKHa Ha4uWHAThCS C CUMBOJIa P U MOXKeET BKJII0UaTh TaKXKe T Ilepef BpeMeHeM CyTOK. [lonycTu-
Mble KOIBI eOUHUII ITepevyuciielsl B Tabmuie 8.16. Kogbl eqUHUIT MOXKHO OITyCTUTD HJIM yKa3aThb B JIIOOOM
OpsAOKe, HO KOMIIOHEHTH BPEMEHHU CYTOK OOJIZKHEL UATHU II0CJIe CUMBOJIa T. B 4acTHOCTH, 3HaYeHHUeE KoJa
M 3aBHCUT OT TOTO, PacIiojiaraeTcs JI4 OH [0 WU IIoCye T.

Ta6aumna 8.16. Koonl egnHNII BpeMeHHbBIX HHTepBasiioB 1SO 8601

Kog 3HayeHHEe

TOOHI

MecsIH (B maTe)

Hegeu

OHU

4YacCkbl

MUHYTH (BO BDEMEHH)

o[ 2[z[o]=[2]<

CEKYHIEL

B anbTepHaTUBHOM ¢dopMaTe:
P [ rog—wmecdgn—nmeHb | [ T dYacel:MHHYTH:CEKYHIbl ]

CTPOKAa OOJI’)KHA HAaYMHATHCS C P, a T pa3fdessieT KOMIOHEHTH JaThl U BpeMeHU. 3HAaUeHUsT BHIPazKaloTCs
YuCcjIaMH1 TaK e, KakK 1 B gatax ISO 8601.

IMpu 3amucu MHTEPBAJIbHON KOHCTAHTHI C YKa3aHUEM mosei WM NPUCBAUBAHUU CTONOLY THIla interval
CTPOKU C nongmu, UHTEPIIPETAUSI HEIIOMEYEHHBIX BEJIMUYMUH 3aBUCUT OT moneii. HampuMep, INTERVAL '1'
YEAR BOCIIpHHHUMaETCS KakK 1 rom, a INTERVAL '1' — Kak 1 cekyHzma. Kpome Toro, 3Ha4eHus «cipasa»
OT MEHBIIIET0 3HAYAllero IoJsi, 3aJlaHHOT0 B ONpPENeIeHUuU norek, IPOCTO oTOpackiBaioTcs. Hanmpumep,
B 3aIIlMCHU INTERVAL 'l day 2:03:04' HOUR TO MINUTE OymyT OoTOpPOIIEHBI CEKYHOHLI, HO HE OEHb.

CormacHo ctaamapTty SQL, Bce KOMIIOHEHTH 3HaYeHU interval qoKHEI OBITH OMHOT0 3HAKa, ¥ BEAYIIINMI
MHHYC IPUMEHSETCSI KO BCeM KOMIIOHEHTaM; HalpUMep, MUHYC B 3alUCH '-1 2:03:04' OPUMeHSEeTCSA
U K OHIO, M K YacaMm/MuHyTaM/cekKyHOaM. PostgreSQL mo3BosigeT 3afgaBaTh [OJIS Pa3HBIX KOMIIOHEHTOB
pa3Hble 3HAKMW U TPaOUIMOHHO oOpabaThiBaeT 3HAK KaxKOOT0 KOMIIOHEHTA B TEKCTOBOM NPENCTaBIIEHUN
OTHEJIbHO OT APYIHuX, TaK YTO B JAHHOM CJIy4Yae dYacChl/MUHYTHI/CEKYHOLI OYOYT CUUTATHCS ITOMOKUTEITh-
HbeIMU. Ecnu mapaMeTp IntervalStyle MMeeT 3HaYeHUE sqgl_standard, BeOyIIU¥M 3HAK IIPUMEHSIETCS
KO BCeEM KOMIIOHEHTaM (HO TOJIbKO eCJIi OHU He cofiepKaT 3HaKHU SIBHO). B IpoTUBHOM ciydae AelCTBY-
0T TPaguIMOHHLIEe mpaBuna PostgreSQL. Bo n3bexkaHrue HEOMHO3HAYHOCTH PEKOMEHOyeTCs mo0aBIsATh
3HaK K KaX[I0My KOMIIOHEHTY C OTpHUILIaTEIbHBIM 3HAUEHUEM.

3HaueHUs interval XpaHATCSA B BUAE TPEX eJIOUNCIIEHHEBIX IT0JIEW: MeCSIIbl, THU U MUKPOCEKYHIObl. DTU
TIOJISl XPAHATCS OTHENILHO, IOCKOIBKY KOJIMYEeCTBO JHEHU B Mecslle BapbUPYETCH, a eHb MOXKET COCTOSATh
u3 23 unu 25 4acoB IIPU IIepexofe Ha JeTHee/3uMHee BpeMs. BXxogHas CTpoka MHTepBajla, B KOTOPOU
HUCHIOJNB3YIOTCA OPYTUE eOUHUIIE U3MePEeHNs, HOpManu3yeTcsa B 3TOT popMarT, a 3aTeM CTaHOapTU3UPO-
BaHHBIM 00Pa30M PEKOHCTPYUPYETCS IJIst BEIBOMA, HATIPUMED:

SELECT '2 years 15 months 100 weeks 99 hours 123456789 milliseconds'::interval;
interval

3 years 3 mons 700 days 133:17:36.789

3neck HeOenu, 1oy KOTOPBIMHU IIOHUMAIOTCA «7 mHeun», OBLIH COXpPaHEHHI OTOEJIBHO, a MEHBIIINE 1 OoJIbIlIIe
€OWHUIEI U3MEPEHNA BPEMEHU OBLIN 06'BeJII/IHeHbI U HOPMAJIN30BAHHI.

3Ha4deHUs [I0JIeN MOTYT cofepkKaTh APOOHYIO YacTh, HAlpuMep '1.5 weeks' MWIK '01:02:03.45'. OnHa-
KO IIOCKOJIbKY interval COOEPKUT TOJIBKO IleJible eUHUIL, TPOOHLIe 3HAYEeHU S [OJIKHEI OBITh Tpeobpa-
30BaHHI B 60j1ee MeJiKue eOquHUNLL. [Ipo0Hble YaCTU eIMHUI], IIPEeBHIMIAONINX MeCIIbl, OKPYTJISIOTCSA OO0
LEeI0T0 YHCjla MEeCsIeB, HalpuMep '1.5 years' IpeoOpa3yeTcsa B 'l year 6 mons'. [IpoOHBIE YaCTH
Hemenb U OHEU IIepeCUYuTHIBAIOTCS B ILIEJI0€ YHCIJIO OHEeM M MUKPOCEKYHH, U3 pacuéTa, 4yTo B Mecsie 30

149



Tunel JaHHBIX

OHeM, a B CyTKax — 24 Yaca, HallpuMep, '1.75 months' CTAHOBUTCA 1 mon 22 days 12:00:00. Ha
BBIXOJIE€ TOJIBKO CEeKYHOLI MOTYT UMETh OPOOHYIO YaCThb.

B Ta6nuiie 8.17 moka3aHO HECKOJIBKO MMPUMEPOB HOTMYCTUMBIX BBOOUMBIX 3HAYEHUH THUTA interval.

Ta6aumna 8.17. BBoag HHTEepBaIOB

IIpumep Onucanue
1-2 CrangapTHbI# ¢hopMmaT SQL: 1 rog u 2 Mecsiia
3 4:05:06 CranpaptHbift dopmaT SQL: 3 gHsa 4 yaca 5 MUHYT

6 CexyH[

TpaguumonHbM popMmaT Postgres: 1 rox 2 mecsiia
3 gua 4 yaca 5 MUHYT 6 CEKyH[,

1 year 2 months 3 days 4 hours 5 minutes 6
seconds

«®opmart ¢ kogamu» ISO 8601: To ke 3HaUeHUe,
YTO U BBEIIIE

P1Y2M3DT4H5M6S

P0001-02-03T04:05:06 «AnbTepHaTuBHBIN popmaT» ISO 8601: TO Ke 3Ha-

YeHHe, 4TO U BHIIIIE

8.5.5. BbiBOA MHTEpBaJioB

Kaxk o6bsicHsITOCE paHee, PostgreSQL XxpaHUT 3HAYEHUS interval B BUMIEe MECSIEB, DHEH U MUKPOCEKYHI.
ITpu BEIBOOE 3HAUEHUWE MECSIeB Mpeodpal3yeTcss B TOOBl U MECSILI IYTEM fejleHus: Ha 12. 3HaueHue B
OHsIX oToOpakaeTcs KaK eCTh. 3HaUYeHHUe B MHKPOCEKYHIaxX IIpeodpa3yeTcss B Yachl, MUHYTHI, CEKYHIHI
¥ OOJIM CeKyHObl. TakuM o6pa3oM, MeCSIIE, MUHYTH U CEKYHIOB HUKOTOa He OyOyT BEIBOOUTHCS BHE OUa-
na30H0B 0-11, 0-59 u 0-59 cOOTBETCTBEHHO, TOTTa KaK oToOpakaeMble 3HAYEHHUS B rofax, JHIX M Yacax
MOT'yT OBITH MOBOJILHO GombimuMu. (UTOOH ImepeHecTH GOJbIlINe 3HAYEHUs OHEeH W YacOB B CIIEOyIOIIee
1IoJie, MOXKHO HCIOJIb30BaTh PYHKIIUYU justify_days M justify_hours.)

®opMmaT BBIBOZa THUIa interval MoOXeT ONpemensATbCA OOHUM U3 YETHIPEX CTUieH: sgl_standard,
postgres, postgres_verbose U 1iso_8601. Bb16paTb Hy}KHbeI CTUJIF IIO3BOJIIET KOMaHIa SET
intervalstyle (II0 YMOJIYaHUIO BHIOpAH postgres). [IpuMepsl GOpMaTOB pa3HBIX CTUJIEN TOKA3aHBI B
Tabnuue 8.18.

Ctunb sql_standard BEIZAET PE3YJIETAT, COOTBETCTRYIOMMM cTaHAApPTy SQL, ecyiu 3HaYeHWe HHTepBasia
YIOOBIETBOPSET OTPAHUYEHUAM CTaHOapTa (1 comepKUT b0 TOJIBKO T'OA U MeCsIl, 100 TOIbKO IEeHb U
BpeMsi, ¥ TIPU 9TOM BCE €T0 KOMIIOHEHTHI OMHOT'0 3HaKa). B MpOTHUBHOM CiTy4Yae BEHIBOOUTCS TOA-MECSI, 3a
KOTOPBIM HAET JaTa-BpeEMs, @ B KOMIIOHEHTHI AJIs1 OMHO3HAYHOCTH SIBHO HOOABIISIOTCS 3HAKH.

BrIBOf B CTHUIIE postgres COOTBETCTBYET (popmaTy, KOTOpHIHM 6bi1 mpuHST B PostgreSQL mo Bepcuu 8.4,
korga nmapametp DateStyle umen 3HaueHue IS0.

BEIBOA B CcTHJIE postgres_verbose COOTBETCTBYET (popMaTy, KOTOPLIH OblT MpuHAT B PostgreSQL mo Bep-
cuu 8.4, Korfa 3HauYeHWEeM ITapaMeTPoOM DateStyle OBIIO HE ISO.

BriBom B cTHIIE iso_8601 COOTBETCTBYET «dhopMaTy C KOgaMu» ONMCaHHOMY B pa3zeine 4.4.3.2 ¢dopmMmaTa
ISO 8601.

Taoiauuma 8.18. IlpuMmepsI CTUIEH BHIBOJAa HHTEPBAJ/IOB

Ctuiab Hurepran rog-mecsan |HUHTEepBaa meHb-Bpe- |CMeInaHHBIA HHTeEp-
MsA BaJl
sql_standard 1-2 3 4:05:06 -1-2 43 -4:05:06

postgres 1 year 2 mons

3 days 04:05:06

-1 year -2 mons +3 days
-04:05:06

postgres_verbose @ 1 year 2 mons

©@ 3 days 4 hours 5 mins
6 secs

@ 1 year 2 mons -3 days
4 hours 5 mins 6 secs
ago
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Ctunsb HAuTepBan roa-mecsiny (AHTEpBal JeHb-Bpe- |CMenIaHHBIH HHTEp-
M BaJl
iso_8601 P1Y2M P3DT4H5M6S P-1Y-2M3DT-4H-5M-6S

8.6. Jlormyeckum Tvn

B PostgreSQL ecThb cranmapTHBIM SQL-TUI boolean; cM. Tabnuiry 8.19. Tumlm boolean MOXKET UMETH CJie-
OyIollne coCTosTHUS: «true», «false» u TpeTbe cocTosHue, «unknown», KoTopoe npencrasnseTca SQL-
3HayeHueM NULL.

Taoiauna 8.19. JIoruyeCKHUH THUII JaHHBIX

HUmsn Pasmep Onucanue

boolean 1 Ga#T COCTOdHHE: NCTHHAa UJIN JIOXKDb

Jloruueckue KOHCTAQHTEL MOT'YT IIPEOCTaBIIATBECA B SQL-3anpocaX CIIeOyIIMNUMHU KIJIIIOYEBBEIMU CJIOBAMMU
SQL: TRUE, FALSE B NULL.

OyHKIUS BBOJA OJAaHHEIX THUIIA boolean BOCIPUHUMAET CIEOYIOININE CTPOKOBBIE ITPEOCTaBIEHUSA COCTOS-
HUuA «true»:

true
yes
on

1

U cJiemylolue MpencTaBIeHus: cocTossHus «false»:

false
no
off

0

Takxke BOCIIDMHUMAIOTCA YHUKAJIBHEBEIE Hpe(bI/IKCBI 9THUX CTPOK, HAllpUMeEp t HUJIHU n. Pel"I/ICTp CHMBOJIOB HE
HMeEeT 3Ha4YEeHHud, a HpO6€J’[beIe CHMBOIJIBEI B Ha4YadJi€e U B KOHII€ CTPOKHU UTHOPHUPYIOTCHA.

OyHKIIUS BEIBOJA JaHHBIX THIIA boolean BCerfa BhIOAET t UMK f, KaK IIOKa3aHo B [Ipumepe 8.2.

IIpumep 8.2. Ucnoib30BaHuE THIIA boolean

CREATE TABLE testl (a boolean, b text);
INSERT INTO testl VALUES (TRUE, 'sic est')
INSERT INTO testl VALUES (FALSE, 'non est'
SELECT * FROM testl;

)i

t | sic est
f | non est

SELECT * FROM testl WHERE a;

t | sic est

KmioueBrle ci1ioBa TRUE UM FALSE SIBISIOTCS IIpeaInodYTUuTEe IbHbIMU (COOTBeTCTBYIO]I[I/IMI/I CTaHOaApTy SQL)
noJisd 3allMCHU JIOTMYEeCKHMX KOHCTAHT B SQL'3aHpOC3X. Ho BBI Takke MOZKeTe UCIIOJIb30BaThb CTPOKO-
BEI€ IIPpEeOCTaBJIEHUdA, KOTOPHBIE OOIIYCKa€T CHMHTAKCHUC CTPOKOBBEIX KOHCTAHT, OIIMCAHHLINA B HOﬂpa3ﬂe'
ne 4.1.2.7, HaupuMmep, 'yes': :boolean.
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3aMeTbTe, 4YTO IIPHU aHaIM3e 3alpoca TRUE M FALSE aBTOMATH4YE€CKH CYHTAIOTCS 3HAYEHUSAMH THIIA
boolean, HO AJii NULL 3TO He TakK, IIOTOMY 4YTO eMijOXGHTCOOTBeTCTBOBaTBJHOGOﬂ tui. [losTomy B
HEKOTOPBIX KOHTEKCTaX MOZXKeET HOTpGGOBaTbCﬂ IIpUBECTH NULL K THIIY boolean SIBHO, HallpuMep TakK:
NULL: :boolean. C OpPyro¥ CTOPOHEI, IPUBEOEHUE CTPOKOBOU KOHCTAHTH K JIOTHYECKOMY THUIY MOXKHO
OIIYCTHUTE B T€X KOHTEKCTaX, I'l€ aHaJIn3aTOpP 3aIlIpoCa MOZXKET IIOHATEL, YTO 6YKBaJ'IbHOG 3Ha4YeHue OOJIXK-
HO UMETH THUII boolean.

8.7. Tunbl Nepe4vYmncsieHun

Tunel mepeyucieHuit (enum) onpenensaoT CTaTUYEeCKUN YIIOpPAOoYeHHbIM Habop 3HaYeHMH, TaK XKe KakK
U TUIEB enum, CyLIECTBYIOIIHWE B pPsfe sI3BIKOB IPOrpaMMUPOBaHUsSA. B KadecTBe nepeducieHus MOXKHO
TIPUBECTU OHU Hedelu UK Habop COCTOSHUM.

8.7.1. O6baBNneHue NnepevumncsieHnmn
Tun nmepeuncneHuy co3gaioTcs ¢ nomoInkio Komauasl CREATE TYPE, HanpuMep Tak:
CREATE TYPE mood AS ENUM ('sad', 'ok', 'happy');
Co3maHHBIE TUITHI €NUM MOXKHO MCIIOIb30BaTh B OIIpeAeIeHUAX Tabnul U QyHKIIUHM, KaK U 100ble IpyTue:

CREATE TYPE mood AS ENUM ('sad', 'ok', 'happy');
CREATE TABLE person (

name text,

current_mood mood

)i

INSERT INTO person VALUES ('Moe', 'happy');

SELECT * FROM person WHERE current_mood = 'happy';
name | current_mood

______ o

Moe | happy

(1 row)

8.7.2. Nopsapok

IMopssooK 3HaYEeHWHN B MEPEYUCIIEHUN OTPENENIsIeTCS MOCIeA0BaTETbHOCThIO, B KOTOPOH ObITM YKa3aHBI
3HAYEHWs MPU CO3[aHuM THUMa. [lepedyncieHus MOAmePRKUBAIOTCS BCEMH CTaHAAPTHLIMM OTIepaTOpamMu
CpaBHEHUS U CBSI3aHHLIMU arperaTHHIMU QyHKUMIMU. Hanmpumep:

INSERT INTO person VALUES ('Larry', 'sad');
INSERT INTO person VALUES ('Curly', 'ok');
SELECT * FROM person WHERE current_mood > 'sad';
name | current_mood

SELECT * FROM person WHERE current_mood > 'sad' ORDER BY current_mood;

name | current_mood
_______ +______________
Curly | ok

Moe | happy

(2 rows)

SELECT name

FROM person

WHERE current_mood = (SELECT MIN(current_mood) FROM person);
name
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Larry
(1 row)

8.7.3. be3onacHOCTb TMNa

Bce Tunel nepedncieHUu CYUTAIOTCSI YHUKAJILHEIMU U [I03TOMY 3HaUYeHHUS Pa3HBbIX TUIIOB HEJIb3s CPaB-
HUBATh. B3TJISHUTE Ha 3TOT IIpUMeEp:

CREATE TYPE happiness AS ENUM ('happy', 'very happy', 'ecstatic');
CREATE TABLE holidays (

num_weeks integer,

happiness happiness
)i
INSERT INTO holidays (num_weeks, happiness) VALUES (4, 'happy');
INSERT INTO holidays (num_weeks, happiness) VALUES (6, 'very happy'):;
INSERT INTO holidays (num_weeks, happiness) VALUES (8, 'ecstatic');
INSERT INTO holidays (num_weeks, happiness) VALUES (2, 'sad');
QIIMBKA: HeBepHOe 3HaueHUe OId nepeuucieHud happiness: "sad"
SELECT person.name, holidays.num_weeks FROM person, holidays

WHERE person.current_mood = holidays.happiness;

QIUIMBKA: omepaTop He cymecTByeT: mood = happiness

Ecnu BaM 0eiCTBUTEIBHO HY2KHO COeJiaTh 4YTO-TO HOJIO6HO€, BEI MOZKeTe JI00 peanin30BaThb COOCTBEHHLIH
orneparTop, 6o SIBHO npeo6pa3OBaTb THUIIEBI B 3alIpOcCe:

SELECT person.name, holidays.num_weeks FROM person, holidays
WHERE person.current_mood::text = holidays.happiness::text;
name | num_weeks

8.7.4. TOHKOCTM peasin3auum

B MeTkKax 3HaYeHHH PErucTpP UMeeT 3HadeHHe, T. €. 'happy' U 'HAPPY' — He OOHO M TO xke. TakXke B
MeTKaxX UMeIOT 3Ha4YeHMe IIPOOeIkL.

XoTs TUNH-IEPEeYUCIIEHNS TPpegHa3HaYeHEl IPesKae BCEro OISl CTaTUYeCKMX HaO0pOB 3HAYEHNN, TMeeT-
CsI BO3MOXKHOCTB T00OaB/IATH HOBEIE 3HAUEHUS B CYLIECTBYIOIIUY TUII-IEPEYNCIIEHNE U IePEeUMEHOBLIBATh
3HayeHusa (cM. ALTER TYPE). OgHako yOasnsiTh CYIIEeCTBYIOUIHe 3HaUEHUS U3 IIePedYrCcIieHus, a TaKXe
U3MEHSTH UX IIOPANOK, HeNIb3s1 — [JI IIONydeHUsI Hy2KHOI'O pe3yIbTaTa IPUOETCS YOAIUTh U BOCCO30aTh
9TO IepevducIIeHue.

3HaueHHe enum 3aHUMaeT Ha Oucke 4 6ainTa. [IIMHA TEKCTOBOM METKH 3HAUEeHHUS OrpaHnYeHa IrapaMeT-
POM KOMITHUIALIMYU NAMEDATALEN; B CTaHOapPTHHIX cOopkax PostgreSQL oH orpaHmuyuBaeT OyuMHY 63 Oati-
TaMH.

CorocTaBieHusI BHYTPEHHUX 3HAYEHHWI enum C TeKCTOBEIMM ME@TKaMU XPAHSITCS B CHCTEMHOM KaTaJjore
pg_enum. OH MOXKeT OBITh TTOJIE3€H B Psie CIIyYaes.

8.8. l’eoMeTpuyeckue Tvnol

leoMeTpuYecKue THUMIH HAaHHBIX NPEACTABIISAIOT 00BEKTH B IBYMEPHOM HPOCTPAHCTBE. Bce cyllecTByo-
mue B PostgreSQL reomeTpudeckue TUIIH ITIepedncieHs B Tabmuie 8.20.

Taoiauna 8.20. 'eomeTpUuYEeCKHE THIIBI

Nmsa Pa3zmep Onucanue IIpencraBiienue
point 16 6auT Touka Ha MIJIOCKOCTH (x,y)
line 24 GaiTa BeckoHeuHas npsiMasi {A,B,C}
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HNmsa Pa3zmep Onucanue IIpencraBiienue
lseg 32 banTa OTpe30K ((x1,y1),(x2,y2))
box 32 OatiTa [MTpssMOyTONIBEHUK ((x1,y1),(x2,y2))
path 16+16n 6amT 3aKpBITHH IIyTh (IOTOOHEIH MHOTO- ((x1,y1),...)
YTOJIBHUKY)
path 16+16n 6auT OTKpPBITHIY Iy Th [(x1,y1),...]
polygon 40+16n 6auT MHoOTOyTrobHUK (Tomo0HEIN 3akpeITOMY |((x1,y1),...)
OyTH)
circle 24 GaiTa OKpYyXHOCTH <(x,y),r> (1eHTp
OKPY2KHOCTH H pa-
Ruyc)

Bo Bcex 3TuUX THUIIaxX OTOENIbHBIE KOOPAMWHATH XPaHATCSI KaK 4Yucjla TUla double precision (float8).

I71s1 BRITTOTHEHUS PA3IUYHBIX T€OMEeTPUYECKUX OIlepalinii, B YaCTHOCTH MacCIITaOWpPOBaHUsI, BpallleHUS
¥ ompeneneHus nepecedeHuii, PostgreSQL mpennaraer 6oraTeiéi Ha60p QYHKIUHN U onepaTopoB. OHU
paccmaTtpuBaloTcsa B Pasmene 9.11.

8.8.1. Toukm

Touyku — 3TO OCHOBHOM 3JIEMEHT, Ha base KOTOPOTO CTPOATCA BCe OCTaJIbHBEIE TEOMETPUYECKHNE THUIIEL.
3Ha4YeHUs TUIIa point 3alXCHIBAIOTCSA B OMHOM U3 OBYX (bOpMaTOB:

Irnle x 1 y — KOOPAWHATEI TOYKHK Ha IIJIOCKOCTH, BEIPAaXKE€HHEBIE€ YHUCJIaMHU C mJIaBaloIne TOYKOM.

BEIBOOSITCSI TOYKH B IIepBOM opMarTe.

8.8.2. NMpambie

[IpssMEBIE TIPEICTABAAIOTCSA IMHEWHBIM YPaBHEHUEM AX + By + ¢ = 0, roe A ¥ B He MOTYT OBITH PaBHE 0
OOHOBPEMEHHO. 3HaUeHUs TUIIa 1ine BBOOSATCS U BHIBOOATCS B CIIeAYyIOLIEM BHULE:

{4 B, C}

KpOMe TOTr'0, OJjIsd BBOOA MOZKET UCIIOJIb30BAThCA mobast U3 ITUX d)OpM:

[ (x1, y1) , (x2, y2) ]
( (x1, y1) , (x2, y2))
(x1, y1) , (x2, y2)
x1 , yl ’ x2 , y2
roe (x1,yl) U (x2,y2) — OBe pa3fInYHbe TOYKH HA OAHHOU MIPSIMOI.

8.8.3. OTpe3ku

OTpe30K IIPeOCcTaBIseTCs IIapoi TOYEeK, ONpPemensiolinX KOHITH 0Tpe3Ka. 3HaYeHUs THUMA 1seg 3aIllUCHI-
BAIOTCSI B OOHOM W3 clemylomux Gopm:

[ ( xI, y1) , (x2, y2) ]
( (x1, y1) , (x2, y2))
(x1, y1) , (x2, y2)
x1 , vyl , x2 , y2

roe (x1,yl) U (x2,y2) — KOHIIEI OTPE3Ka.

BriBomsiTCS OTPE3KM B IIepBOM opMare.

8.8.4. NpAMOYrosibHUKH
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[MpsIMOYTOILHUK IPEOCTABIIAETCS OABYMS TOYKaMU, HaXOOSIIIIMMUCS B TPOTHUBOIIOIOXKHEIX €r0 yrilax. 3Ha-
YeHHUS TUIIa box 3alIMCHEIBAIOTCS B OJHOM U3 CJIemyIomux GopmM:

((x1, y1) , (x2, y2))
(x1, y1) , (x2, y2)
x1 , yl , x2 , y2
rme (x1,yl) U (x2,y2) — IPOTUBOIIOJIOKHEIE YTIIBI IPSIMOYTOIbHUKA.

BriBOmsATCS TPSIMOYTOIBHUKYM BO BTOPOM popMe.

Bo BBOOMMOM 3Ha4YEHUU MOT'yT OBITH YKa3aHhEI 0051 OBaA IIPOTUBOIIOJIOZKHEIX YI'JIa, HO 3aTéM OHHU 6y'JJ;YT
YIIOpAOO4Y€eHbI, TaK YTO BHYTPH COXPAHATCA HpaBBIfI BerHPIfI U JIEBLIM HUXKHUU YI'JibI, B TAKOM IIOPAOKE.

8.8.5. Nyt

HYTI/I IIPpeaCTaBIIAIOT co0olf CIMCKH COGJII/IHéHHBIX TO4YEeK. HYTI/I MOT'YyT OBITh 3dKpblmvbiMu, KOrga 1mogpa-
3YMEBAETCH, 9YTO IIePBas U IIOCJIIEOHsAsA TO4YKa B CIIMCKE COEOIUHEHEI, UJIK OMKpPblMbiMU, B IIDOTUBHOM CIIy-
Yqae.

3HaYeHUs THUIIA path 3aIKUCHIBAIOTCS B OOHOM M3 CIEOYIOIIUX (GOpM:

[ ( x1 , y1) , ... , ( xn , yn ) ]
((x1 , y1) , .., ( xn , yn ) )
(x1 , y12) , ... , (xn , yn)
(x1 , y1 ;e g xn , yn )
x1 , yl ;e g xn , yn

rIe TOYKH 3a[aioT Y3/Ibl CETMEeHTOB, COCTaBIISIONIUX IyTh. KBagpaTHBIE CKOOKY ( [ ] ) YKa3bIBAIOT, UYTO IYTh
OTKPHITHIM, a KPYyTJIkie ( () ) — 3aKpHITHINA. Korga BHEITHHE CKOOKH OITyCKalOTCsI, KaK B ITIOKA3aHHBIX BHIIIIE
TIOCJIeAHUX TPEX (hopMaX, CUMTAETCS, YTO NyTh 3aKPHITHIN.

[IyTu BEIBOOSITCS B IIEPBOU HJIM BTOPOI (hOpPME, B COOTBETCTBUU C THIIOM.

8.8.6. MHOroyrosibHUKu

MHOTOyTOTPHUKY ITPEACTABIISIOTCS CIIMCKAMU TOYEK (BepmnH). MHOTOYTOJIBHUKY ITOX0KY Ha 3aKPHITHIE
IIyTH, HO BA’KHOE CEMaHTUYECKOE OTJINYNE COCTOUT B TOM, UTO MHOTOYTOJIbHUK CUMUTAETCS COTEePKaIINM
006/1aCcTh BHYTPH HETO, & IIyTh — HET.

BaxHoe pa3nuydue B peaJin3dalluv Me2KQy MHOT'OYI'OJIbHUKAaMU U IIYTAMHA 3dKJII0O49YaeTCA B TOM, YTO COXPa-
HEHHOE IIpencCTaBJieHrne MHOT'OYT'OJIbBHHMKA BKJIIOYaeT €ro HaUMEHbIINHN Opr}KaIOH.II/Iﬁ IIPAMOYTOJIbHHUK.
9TOo YCKOpsAeT OHpeHeHéHHBIe olmepalnuu IIOMCKa, XO0TA BEIYHCIIEHHE OKPYZXKaAKIIEero mpaMOyrojJIbHUKa OO-
OaBseT HU3OEPXKKHU IMTPU ITIOCTPOEHNM HOBEIX MHOT'OYI'OJIBLHUKOB.

3HaYeHHUs THIIA polygon 3alKMCHIBAIOTCS B OMHOM M3 CIEOYIOIIUX (GOpM:

((xt, y1 ), ..., (xn, yn) )
(x1 , y1) , ... , (xn , yn)
(x1 , y1 ;e g xn , yn )

x1 , yl ;e g xn , yn

roe TO4YKHU 3adal0T Y3JIbEL CErMEHTOB, 06pa3y10u1p1x I'PaHUIy MHOI'OYI'OJIEHUKaA.

BrIBOOATCS MHOTOYTOJIBHUKY B IIEPBOM ¢opMare.

8.8.7. OKpy>XHOCTH

Opr}KHOCTI/I 3a0al0TCAd KOOPOWMHATAMMU LIEHTPA U PagnuyCOM. 3HaYeHUs TUIA circle 3alUCHIBAIOTCS B
OOHOM M3 CIIEOYIOIINX d)OpMaTOB:

< (x, y), r
((x, v) , r
X r

(

>
)
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X 4, Y r T

rme (x,y) — LIEHTP OKPYKHOCTH, a r — €€ pafauyc.

BEIBOOSITCSI OKPYZ2KHOCTH B IIepBOM (hopMare.

8.9. Tunbl, onucbiBaOLLuEe CeTeBble agpeca

PostgreSQL npepnnaraeT TUNB JaHHBIX AJ19 XpaHeHus appecoB IPv4, IPv6 u MAC, noka3aHHEEe B Tab-
nuite 8.21. [ XpaHeHUsI CETEBHIX afpeCOB JIydllle UCIOIb30BaTh 3TU TUIIH], & He IIPOCThle TEKCTOBEIE
CTPOKH, Tak Kak PostgreSQL npoBepsieT BBOOUMEIE 3HaYEHUS JAaHHBEIX TUIIOB U IPEOOCTaBIAET CIiellna-
JIN3UPOBaHHBIE OII€PaTOPHl M GYHKUIMU 71 paboThl ¢ HUMU (cM. Paspmen 9.12).

Ta6auma 8.21. Tunbl, ONHCHLIBAIOIIHE CETEBbIE ajgpeca

UM Pasmep Onucanue

cidr 7 unu 19 6auT Cetu IPv4 u IPv6

inet 7 unu 19 6auT Y3net u cetu [Pv4 u IPv6
macaddr 6 OauT MAC-agpeca

macaddrs8 8 GaiT MAC-agpeca (B popmate EUI-64)

[Tpu copTuUpOBKE TUIIOB inet W cidr, agpeca IPv4 Bcerma uoyT go agpecos IPv6, B ToM 4mcie agpeca
IPv4, Bkntoy€HHBIE B [PV6 UM cormocTaBieHHbBIe ¢ HUMH, HanmpuMmep ::10.2.3.4 unu ::ffff:10.4.3.2.

8.9.1. inet

Tun inet comepxkut IPv4- unu IPv6-azmpec y3/1a U MOXKeT TakKe COOepzKaTh ero MOACETh, BCE B OMHOM
none. ITogceTh mpencTaBAsgeTCS YUCIIOM OUT, ONPefesaionuX agpec CeTU B ajpece y31a (MU «MacKy
cetu»). Ecnmu Macka ceTu paBHa 32 fnis agpeca [Pv4, Takoe 3HadeHUe TPENCTABIISAET He TIOCETH, a OIIpe-
OenéHHbIN y3en. Agpeca IPv6 umetoT gnuny 128 6UT, m03TOMY YHUKaIbHBIN afpec y3/aa 3agaeTcs ¢ Mac-
KoM 128 6ut. 3aMeThTe, UTO KOTa HYKHO, YTOOBI IPUHUMAJIMCh TOJIBKO afgpeca ceTel, cyieyeT UCIIOb-
30BaTh TUII cidr, a HE inet.

BBoguMble 3HAYEHUS TAKOI'O TUIIA OOJXKHE UMeTh popMaT agpec/y, Toe ampec — anpec IPv4 unu IPv6,
a y — 4ucio OUT B MacKe ceTu. ECiiM KOMIOOHEHT /y OIYIEeH, MacKa CEeTH CUMTAETCsS pPaBHOM 32 mis
IPv4 1 128 gna IPv6, Tak 4TO 3TO 3Ha4YeHHe OyIOeT IMPefCcTaBiIsaTh OOUH y3ei. [Ipu BEIBOge KOMIIOHEHT /
y OIyCKaeTCs, eCIIU CETEeBOU afdpec OIpenessaeT agpec OgHOTO y3a.

8.9.2. cidr

Tun cidr comepzKuUT onpenenenue cetu [Pv4d unu IPv6. BxogHble U BEIXOOHBEIE OPMATH COOTBETCTBY-
1ot cornamenusM CIDR (Classless Internet Domain Routing, BecknaccoBas MexceTeBas agpecalius).
OnpepesieHne CETH 3aIllMCHIBAeTCs B popMaTe agpec/y, TOe agpec — MUHUMAILHEIN ampec B CETH, Ipef-
CTaBIeHHEIH B Bume ampeca IPv4 unu IPv6, a y — umciao 6uT B Macke cetu. Ecinu y He yKa3bIBaeTcH,
9TO 3HAUEHUE BBIYUCIISIETCS II0 CTAapOoM KJIAaCCOBOM cxeMe HyMepaluu CceTel, HO MPU 3TOM OHO MOIKET
OBLITH YBEIMYEHO, YTOOH B HEro BOIIIJIM BCe OAaWTHI BBEIEHHOTO ampeca. Ecu B ceTeBoM agpece CIIpaBa
OT MAaCKH CeTH OKaXKyTCs OUTHI CO 3HaUeHHeM 1, OH OyIeT CUUTATHCS OIIHOOUHBIM.

B Ta6murie 8.22 moka3aHbl HECKOJIBKO IIPUMEPOB afpeCcoB.

TaOauma 8.22. IlpuMepsl JOIMYCTHMbIX 3HAYEHHH THIIA cidr

BroaguMoe 3HaYeHHEe cidr BsiBOguMOe 3HaYEeHHE 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
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BBoaouMoe 3Ha4Ye€HHe cidr

BsIBoguMoOe 3HaYeHHE cidr

abbrev ( cidr)

192.168 192.168.0.0/24 192.168.0/24
128.1 128.1.0.0/16 128.1/16
128 128.0.0.0/16 128.0/16
128.1.2 128.1.2.0/24 128.1.2/24
10.1.2 10.1.2.0/24 10.1.2/24
10.1 10.1.0.0/16 10.1/16

10 10.0.0.0/8 10/8
10.1.2.3/32 10.1.2.3/32 10.1.2.3/32

2001:418:3:ba::/64

2001:4£8:3:ba::/64

2001:418:3:ba/64

2001:418:3:ba:
2e0:81ff:fe22:d1f1/128

2001:4f8:3:ba:
2e0:81ff:fe22:d1f1/128

2001:418:3:ba:
2e0:81ff:fe22:d1f1/128

.. ffff:1.2.3.0/120

«ffff:1.2.3.0/120

.o ffff:1.2.3/120

.. ffff:1.2.3.0/128

.:ffff:1.2.3.0/128

::ffff:1.2.3.0/128

8.9.3. Pa3znumuma inet M cidr

CyIiecTBEHHLIM Pa3/IMYUeM THUIOB HAHHEIX inet U cidr SBASETCS TO, YTO inet HPUHMUMAET 3HAYEHUS
C HEHYJIEBLIMH OWTaMM CIIpaBa OT MaCKU CeTH, a cidr — HeT. Hampumep, 3HadeHue 192.168.0.1/24

SIBJITETCS OOIIYCTUMBIM OJIS THUIIA inet, HO He OJIiA cidr.

text U abbrev.

IToocka3ka

Ecnu Bac He yCcTpauBaeT BHIXOOHOM hopMaT 3HAYEHUH inet WM cidr, HOMPoOyHTe QPYHKIINH host,

8.9.4. macaddr

Tun macaddr mpenHa3HadeH OJisd xpaHeHuss MAC-afpeca, IPpUMePOM KOTOPOT'O SIBIISIETCS aJipec CETEBOM
nnatel Ethernet (xots MAC-ampeca IpUMEHSIOTCS U OJIS OPYTUX Hejel). BBoguMble 3HaQUEHUS MOTYT

3aylaBaThCs B CledyIommux opmarax:

'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 ONTpenessiioT OOUH U TOT XKe agpec. lllecTHaaiaTepuyHbIe MUGPH OT a A0 £ MOTYT OBITH
U B HUXKHEM, U B BepxHeM peructpe. BeiBogsitcsi MAC-ampeca Bcerga B IepBoii popme.

B crampapte IEEE 802-2001 cTranmapTHOM cuuTaeTcs BTopas dopma MAC-ampecoB (C MHHycaMu), a
nepBas (C IBOETOYMUSIMHU) MpPeAIoaraeT oOpaTHHIN MOPSAOOK OUT, OT CTApUIero K MyIaflieMy, TaK 4YTO
08-00-2b-01-02-03 = 10:00:D4:80:40:C0. B HacToslIee BpeMs 3TOMY COTJIallIEHWIO IPAaKTUUYEeCKU HUKTO
He cJIefiyeT, U YMeCTHO OHO OBIJIO TOJILKO IIJI YCTapeBIINX CETEBHIX IPOTOKOIOB (Takux Kak Token Ring).
PostgreSQL He MeHSIET MOPSATOK OUT U BO BCeX MPUHUMAaEMEIX hopMaTax IogpasyMeBaeTCs TPagUuIlnoH-
HEIU nopsAzok LSB.

I[TocnegHMe OATH BXOOHBIX (bOpMaTOB He OIIMCaHBbl HU B KaKOM CTaHOapTe.

8.9.5. macaddrs8
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Tun macaddr8 xpanut MAC-anpeca B ¢popmate EUI-64, mpuMeHSONINECS, HAaIIpUMED, I allllapaTHBIX
ampecos miaT Ethernet (xors MAC-agpeca UCIIONB3YIOTCA U OJIS OPYTUX Ilefiel). OTOT TUII MOXKET IIPU-
HSTh U 6-OaiiToBEIe, 1 8-0aliToBEIe ampeca MAC u coxpaHseT ux B 8 Oaiitax. MAC-agpeca, 3agaHHEIE
B 6-OaiiToBOoM (hopmaTe, XpaHsaTcsa B ¢popmaTe 8 GaliT, a 4-biii u 5-wiki 6aiiT comepxkaT FF u FE, cooTBeT-
CTBEHHO. 3aMeThbTe, uTo g IPv6 ucnons3lyercsa momudunupoBaHHbil ¢opMmaTt EUI-64, B KoTOpoM 7-0H
O6uT mozKeH OBITH yCTaHOBJIEH B 1 mocne npeobpa3oBanus u3 EUI-48. [17151 BLIIIOTHEHUS 3TOT0 U3MEHe-
HUS IIpefocTaBisgeTcs GYHKIMSI macaddr8_set7bit. Boobile roBops, 3TOT TUII TPUHUMAET JII0ObIe CTPO-
KM, COCTOSIIINE U3 Iap IIeCTHaAIlaTEPUYHBIX NP (BEIPOBHEHHHIX 110 T'PpaHUIlaM 0alT), KOTOPLEIE MOTYT
COTJIaCOBAaHHO pa3desIsiThCs OOUHAKOBHIMU CHUMBOJaMu ':', '-' umnu '.'. [llecTHaOUmaTepUUHBIX IUGP
IOJIKHO OBITH 160 16 (gons 8 6auiT), mubo 12 (gnsa 6 Oaitt). HavanbHble U KOHEYHBIE TPOOEJIEl UTHOPHU-
pyioTcsi. Huxke nmoka3aHbl IPUMEPHI JOIIYCTUMBIX BXOTHBIX CTPOK:

'08:00:2b:01:02:03:04:05"
'08-00-2b-01-02-03-04-05"
'08002b:0102030405"
'08002b-0102030405"
'0800.2b01.0203.0405"
'0800-2b01-0203-0405"
'08002b01:02030405"
'08002b0102030405"

Bo Bcex aTux mpuMepax 3afaéTCs OOWH M TOT XKe agpec. s mudp ¢ a Mo f TPUHUMAIOTCS OYKBH U B
BEPXHEM, U B HUXKHEM perucrtpe. BHIBOI Bcerpga MpeacTaBiIsgeTCs B IIEPBOM U3 ITI0OKa3aHHEIX ()OPMaTOB.

IlocnnegHue 1MIeCTh BXOTHBIX (I)OpMaTOB 13 IMMOKAa3aHHEIX BEIIIE HE SABJIIAIOTCA CTaHOAPTU3NPOBaHHEIMHA.

Yrtob6nl mpeobpal3oBaTh TpagUIMOHHEIM 48-6uTHEIM MAC-agpec B dopmaTte EUI-48 B MogqudMIIMpPOBaHHBIN
dopmat EUI-64 pns BKIIOYEHUS B cOCTaB afpeca IPv6 B KauecTBe agpeca y3ia, UCHOJIb3yiTe GYHKIMIO
macaddr8_set7bit CIEOyOIUM 00pa3oM:

SELECT macaddr8_set7bit ('08:00:2b:01:02:03");

macaddr8_set7bit

0a:00:2b:ff:fe:01:02:03
(1 row)

8.10. buToBbIE CTPOKM

BuTOBBEIE CTPOKHU TIPEACTABASIOT C000# mocmenoBaTenbHOCTH 3 1 u 0. IX MOXKHO MCHONTb30BaTh OJIS
XpaHEHUS UK 0TOOpaxKeHust 6UTOBEIX Macok. B SQL ecTs mBa GUTOBBLIX THIIA: bit (n) M bit varying(n),
T7ie n — IMOJO0XKUTEIIbHOE IIeJI0e YHCIIO.

[InvHa 3HaUYeHUs TUMA bit DJONIXKHAa B TOYHOCTHY PaBHSTHCS n; IPH IIOIILITKE COXPaHUTh JaHHLBIE [AJINHHEE
WM KOpoue IMIPOM30UAET omnbKa. [JaHHEIe THUIA bit varying MOTYT HMeTh IIepeMeHHYIO OJINHY, HO He
IIPEBBIIIAIOITYIO n; CTPOKY OOJIBINIEH OJIUHEI He OyOyT NPUHSTEL. 3aIluCh bit 03 yKa3aHus OJIUHBI PaBHO-
3HaAYHa 3aluCH bit (1), TOTHA Kak bit varying 6€3 yKa3aHUS OJIUHBI ITIOAPa3yMeBaeT CTPOKY Heorpa-
HUYEHHOU IJIMHEI.

IIpumMeuyaHnue

ITpu mONBITKE IPUBECTU 3HaAYEHUEe OUTOBOM CTPOKU K TUILY bit (n), OHO OymeT yCedeHO UJIU [O-
TOJTHEHO HYISMU CHpaBa A0 OJIMHLI POBHO n OUT, omubKU npu 3ToM He OymeT. [Tomo6HEIM oOpa-
30M, eCJI¥ SIBHO IIPUBECTH 3Ha4YeHUe OUTOBOM CTPOKHU K THUIY bit varying (n), oHa OymeT ycedeHa
CIIpaBa, eCcJIu €€ [JIMHA IIPEBHIIIAET n OUT.

CHHTaAKCHC KOHCTAaHT OMTOBBLIX CTPOK omucaH B [lompa3merie 4.1.2.5, a Bce DOCTyHHBIE OMUTOBHIE OIlepa-
TOPH ¥ QYHKIINU IIepednuciieHsl B Pa3merne 9.6.
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IIpumep 8.3. Ucnosib30BaHuE OUTOBBIX CTPOK

CREATE TABLE test (a BIT(3), b BIT VARYING(D5));
INSERT INTO test VALUES (B'101', B'00'");
INSERT INTO test VALUES (B'10', B'101'");

OIIMBKA: pnmnuHa OHTOBOM CTPOXKH (2) He COOTBETCTByeT THIY bit (3)

INSERT INTO test VALUES (B'10'::bit(3), B'101"');
SELECT * FROM test;

a | b
_____ o
101 | 00
100 | 101

151 xpaHeHUsT OUTOBOM CTPOKHU MCIIONB3yeTCs 1o 1 GalTy mjIs KaxKOgoW I'PyIIsl u3 8 OUT, II0C 5 UiIH
8 6aliT DOIOJIHUTENIFHO B 3aBUCUMOCTH OT IJIMHEL CTPOKHU (HO [JIMHHEBEIE CTPOKU MOTYT OBITH CXKAThI UIIU
BBIHECEHEI OTIENIbHO, KaK OIHucaHo B Pasnerne 8.3 IPUMEHUTENIBFHO K CUMBOJIBHEIM CTPOKaM).

8.11. Tunsbl, NnpeaHa3Ha4YeHHbIe 011 TEeKCTOBOIro Noucka

PostgreSQL mpemocTaBnsieT ABa TUIla OAaHHBIX OJIS MOOOEPKKM IIOJTHOTEKCTOBOTO IIOMCKA. TE€KCTOBEIM
IIOMCKOM Ha3bIBAETCS ONepanus aHanu3a Habopa 00OKyMeHMoe8 C TEKCTOM Ha eCTeCTBeHHOM SI3HIKE, B pe-
3yJIbTaTe KOTOPOM HaAXOOsITCS ()parMeHThl, Hanbojiee COOTBETCTBYIOIIHUE 3anpocy. Tuml tsvector mpef-
CTaBIseT JOKYMEHT B BHUOE, OIITUMHU3UPOBAHHOM [OJIsI TEKCTOBOTO MOMCKA, a tsquery IMPEACTaBIsIET 3a-
IPOC TEKCTOBOT'O MOMCKa B momgoOHoM Bume. bomee mogpoOHO 9TO omuckIiBaeTcs B ['1aBe 12, a BCe CBSI-
3aHHBbIE QYHKIIUU U OllepPaToPHI lepeuncieHtl B Pasgemne 9.13.

8.11.1. tsvector

3HaueHMe THUIIA tsvector COTEPKUT OTCOPTHUPOBAHHEBIN CIIMCOK HEIOBTOPSIOUINXCS /1eKceM, T. €. CJIOB,
HOPMA/IU308dHHbIX TaK, YTO BCe CIIOBOMOPMEI CBOISITCS K OOHOI (MogpoOHee 3TO omucaHo B I'maBe 12).
CopTUpOBKa 1 UCKJIIIOYEHUE IIOBTOPSIOIINXCS CJIOB IIPOM3BOAUTCS aBTOMaTHYeCKM IIPU BBOAE 3HAYEHUS,
Kak II0Ka3aHO B 3TOM IIpUMepe:

SELECT 'a fat cat sat on a mat and ate a fat rat'::tsvector;
tsvector
'a' 'and' 'ate' 'cat' 'fat' 'mat' 'on' 'rat' 'sat'

711 mpencTaBlIeHUs B BUIE JIeKCEM IPOOEIOB MJIM 3HAKOB IPENMHAHUS MX HYXKHO 3aKJ/IIOYUTH B arlo-
CTPOQdHL:
SELECT $Sthe lexeme ' ' contains spaces$$::tsvector;

tsvector

! ' 'contains' 'lexeme' 'spaces' 'the'

(B maHHOM M CJIeQyIOMMX IIPUMepax MbI UCIOJIb3YEM CTPOKY B AOJjlapax, 4ToOB He my6GImpoBaTh BCE
arocTpodbl B TAKUX CTPOKax.) [Ipu 3TOM BKIIOYaeMBIH anocTpod mim o6paTHYIO KOCYIO 4epPTy HYZXKHO
mpony6IupOBaTh:

SELECT $$the lexeme 'Joe''s' contains a quote$$::tsvector;
tsvector

'Joe''s' 'a' 'contains' 'lexeme' 'quote' 'the'
Takxke OJId JIEKCeM MOZKHO yYKa3aThb UX IEeJIOYUCIJIEHHBIE no3ulyuu:

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
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'a':1,6,10 'and':8 'ate':9 'cat':3 'fat':2,11 'mat':7 'on':5 'rat':12 'sat':4
HO3I/I].[I/IH OOBIYHO YKa3hBIBA€T IIOJIOZKEHHE MCXOOHOT'O CJIOBA B HOKYMEHTE. I/IH(I)OpMaHI/IH O pacCIioiozxKe-
HHWHW CJIOB 3aT€M MOZKET HCIIOJIb30BAThCsA OJIA OUEHKU 61u3ocmu. HOBI/IHI/HI MOZKeT 3agaBaTbCsda YU CIJIOM

oT 1 mo 16383; GosbIre 3HAYEHUST IPOCTO 3aMeHsI0TCs Ha 16383. Eciu Oyist omHOM JIeKCeMBl OBazKIobl
YKa3bIBAETCSI OMHO IMIOJI0OXKEHMe, TaKoe ITOBTOpPeHue 0TOPaCckIBaeTCH.

Jlekcemawm, Onis KOTODPBIX 3aJaHHbI IIO3UIINHY, TAK2XKE€ MOZXKHO Ha3HA4YUTh 8ecC, Bpra)KeHHBII:I GYKBaMI/I A, B,
c unu D. Bec D II0OPa3yMeBaeTCHd 110 YMOJIYaHUIO U ITIO3TOMY OH He ITOKA3bBIBAETCHA IIPU BEIBOOE:

SELECT 'a:1A fat:2B,4C cat:5D'::tsvector;
tsvector

'a':1A 'cat':5 '"fat':2B, 4C

Beca 00BIUHO IIPUMEHSAIOTCA OJIA OTPaXKEeHUsA CTPYKTYPEI JOKYMEHTa, HalIpUMeEDP OJId MPUOaHUuA ocoboro
3Ha4YeHHs CJIOBaM B 34drojIOBKe II0 CPDABHEHHWIO CO CJIOBaMHU B 0OBIYHOM TeKcTe. Ha3HayeHHLIM BecaM
MOZKHO COITIOCTABUTHh YHUCJIOBEIE IIPDUOPUTETHI B (I)YHKLII/IHX PaHXKHWPOBAHUA PE3YIIBTATOB.

BaxXHo mOHMMATh, YTO TUII t svector CaM II0 cebe He BLIIOJIHSIET HOpMaJIn3alluio CJIOB; IIPpearojiaraeTcs,
YTO B COXPAaHsA€MOM 3HAYEHHUHU CJIOBA YK€ HOPMAJIN30BAHKBI ITPUJIOZKEHUEM. Hanpumep:

SELECT 'The Fat Rats'::tsvector;
tsvector

'Fat' 'Rats' 'The'

,]IJIH GOHBHJI/IHCTBB AHTJIOA3BIYHBIX HpI/IJ'IO}KeHI/Iﬁ HpI/IBeHéHHBIe BBIIIIE€ CJIOBA GYJIYT CYHUTATBCSA HEHOPMa-
JTM30BaHHBIMU, HO OJISI t svector 9TO He BaXHO. [I09TOMY MCXOOHBIN JOKYMEHT O00BIYHO crenyeT oopabo-
TaTh QYHKIHEHN to_tsvector, HOPMaIu3yIoOIlel cjoBa [ ITOKUCKa:

SELECT to_tsvector('english', 'The Fat Rats');
to_tsvector

U sTo mogpobHee omrcaHo B ['mase 12.

8.11.2. tsquery

3HaYeHUE tsquery COMEPIKUT UCKOMEIE JTIEKCEMEI, OObEINHSIEMbIE JIOTUYECKUMU orepaTtopamu & (M), |
(MJIN) u | (HE), a TakXke onepaTopoM noucka ¢pas <—> (ITPEOIIECTBYET). Takxke OolyCcCKaeTCs Bapu-
anusa onepartopa [TPENIIECTBYET Bupa <>, rae N — 1elo4ucieHHas KOHCTaHTa, 3ajaolias paccTos-
HHUE MeXOy OBYMS MCKOMBEIMU JIEKCEMaMM. 3alliCh OollepaTopa <—> paBHO3Ha4YHa <1>.

[711 TPYIIIMPOBKY OIIEPATOPOB MOTYT MCIIOJIE30BAThCSA CKOOKH. Fe3 CKOGOK 3TH OIlepaTophl UMEIOT pas-
HBIE IPUOPUTETEHI, B ITopsigke yoriBauus: ! (HE), <-> (IIPEOJIIECTBYET), « (M) u | (UJIN).

HeckonbKO IpuMEpPOB:

SELECT 'fat & rat'::tsquery;
tsquery

SELECT 'fat & (rat | cat)'::tsquery;
tsquery
'fat' & ( 'rat' | 'cat' )

SELECT 'fat & rat & ! cat'::tsquery;
tsquery
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'fat' & 'rat' & !'cat'

JlekceMaM B tsquery MOXKHO AOTIOJTHUTETEHO COMOCTAaBUTh OYKBHI BECOB, TIPU 3TOM OHU OYOYyT COOTBET-
CTBOBATh TOJIBKO TE€M JIEKCEMAaM B t svector, KOTOPBEIE UMEIOT KaKOU-T00 U3 3TUX BECOB:

SELECT 'fat:ab & cat'::tsquery;
tsquery

KpOMe TOT'0, B JIeEKCeMaX tsquery MOZKHO MCIIOJIb30BaTh 3HAK * OJIS IIOMCKA II0 Hpe(bHKcy:

SELECT 'super:*'::tsquery;
tsquery

'super':*

DTOT 3aIIpoc HaWOET BCE CJIOBA B tsvector, HAYNWHAIOIINECS C IPUCTABKU «SUpPET>».

AmocTpodbl B TeKCeMax 3TOT0 THUIA MOXKHO MCIIOIb30BaTh TaK K€, KaK M B JIEKCEMAaX B tsvector; U TaK
Ke, Kak ¥ OJIg TUIa t svector, HE00X0oOMMas HOpMaIu3allus CJI0Ba HOJIKHA BEIIIOJIHATLCS 00 TPUBEOEHUST
3HAYEHMS K TUIY tsquery. [IJI TAKOM HOpMaJU3alUu yIOOHO UCIIOIH30BaTh PYHKIIUIO to_tsquery:

SELECT to_tsquery('Fat:ab & Cats');
to_tsquery

3aMeTbTe, 4TO QYHKIUSA to_tsquery OymeT o6pabaTreiBaTh IPeUKCH TOJmOOHO IPYTUM CI0BaM, IIO9TOMY
clepymoolee CpaBHEHNe 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

'postgradu':1 | 'postgr':*

¥ 9Ta IMpHUCTaBKa HaXOOUTCS B ITpeoOpa30oBaHHOM GopMe CJioBa postgraduate.

8.12. Tvun UUID

Tun paHHBIX uuid COXpaHsAET yHUBepCalbHBEle YHUKaNbHBle upeHTuukatophl (Universally Unique
Identifiers, UUID), onpenenéunbie B RFC 4122, ISO/TEC 9834-8:2005 u cBa3aHHBIX cCTaHAapTax. (B HeKo-
TOPBIX cucTeMax 3TO Ha3kiBaeTcss GUID, riob6anbHLEIM YHUKATBHBIM UAEHTU(HUKATOPOM.) DTOT UOAEHTHU-
¢ukaTop npencrasnsgeTr coboit 128-6uTHOE 3HAYEHUE, TeHEPUPYEMOE CIIeIIHaIbHBIM aJITOPUTMOM, IPaK-
TUYECKU TapaHTUPYIOIIUM, YTO 3TUM JKe aJITOPUTMOM OHO He OyHeT IOoJiydeHO Oobllle HUTIE B MUpe.
Takum 06pa3oM, 3T uOeHTU(PUKATOPH OYAyT YHUKAIbHEIMU U B PacIpefe/IEHHEIX CUCTEMAX, a He TOJIb-
KO B eIMHCTBEHHOU 6a3e MaHHBIX, KAK 3HAaUYEHUS I'eHepPaTOPOB IOCIeO0BaTEIbHOCTEH.

UUID 3anuceIBaeTcs B BUIE IIOCNIENOBAaTEIbHOCTH IIIeCTHAAIIaTEPUYHEIX TM(D B HUXKHEM PETUCTPE, Pas-
IeJIEHHBIX 3HaKaMU MUHYCa Ha HECKOJIBKO I'PYIII, B TAKOM IOpsAOKe: rpynna u3 8 nudp, 3a Hel Tpu rpyI-
sl U3 4 nudp 1, HaKoHeIl, rpynna u3 12 uudp, 94To B cyMMe cocTaBngeT 32 nudps 1 npenacrasnseT 128
6uT. IIpumep UUID B 3TOM CTaHOAPTHOM BHIE:

aleebc99-9c0b-4ef8-bb6d-6bb9%pd380all

PostgreSQL Tak>kXe MpuHUMAaET albTepPHATUBHbLIE BapUaHTHI: IUDPHL B BEPXHEM PETUCTPE, CTaHIapPTHYIO
3aMKCh, 3aKIIOYEHHYIO B GUTYPHEIE CKOOKHM, 3aIICh 6€3 MUHYCOB U1 C MUHYCaMH, Pa3OeIsIONIuMHU JII0-
Oble TPYIIILI U3 YeTHPEX mudp. Hampumep:
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AOEEBC99-9C0B-4EF8-BB6D-6BB9BD380A11
{a0eebc99-9c0b-4ef8-bb6d-6bb9%od380all}
aleebc999c0bdef8bb6debb9bd380all
alee-bc99-9c0b-4ef8-bb6d-6bb9-bd38-0all
{a0eebc99-9c0b4ef8-bb6d6bb9-bd380all}

BrIBoOuTCS 3HaYEHHE 3TOTO TUIIA BCcerga B CTaHOApTHOM BH[E.

Kak moxkHuo creHepupoBaTh UUID B PostgreSQL, onuckiBaeTcs B Pazmene 9.14.

8.13. Tun XML

Tum xml OpegHa3HaveH O xpaHeHuss XML-gaHHBIX. ETo MperMyIecTBO 0 CPaBHEHUIO C OOLIYHEIM TH-
TIOM text B TOM, YTO OH IPOBEPSIET BBOOUMEIE 3HAUYEHHUS Ha AOIIYCTUMOCTH IO IpaBuiaaM XML u gmns
paboThHl ¢ HUM ecTh TuIob6e3omacHbie GpyHKIMY; cM. Pasmen 9.15. I UCIIOIb30BaHUsI 9TOT0 THIIA OHC-
TPUOYTHUB [ONIXKEH ObITh CKOMIIMJINPOBAH B KOHPUTYypaAIUM configure —-with-1libxml.

Tun xml MOKET COXpPaHATh IIPaBHUIBHO OGOPMJIEHHBIE «IOKYMEHTHI», B COOTBETCTBUU CO CTaHAApPTOM
XML, a TakKe (pparMeHTHl «COAEePKUMOTO0», OIIpefeliaeMble Kak MeHee OTPaHUUYeHHbBIe «Y3/1bl OOKYMEH-
ma» B Mogenu maHHbX XQuery u XPath. [IpyruMmu cjioBaMu, 3TO O3Ha4YaeT, YTO BO pparMeHTax COOeEPKU-
MOTI'0O MOXKEeT OBITh HECKOJIFKO 3JIEMEHTOB BEPXHET'0 YPOBHS UM TEKCTOBHIX y3JIOB. fABJIsIETCS JI HEKOTO-
poe 3HaueHUe TUMA xml IMOJIHEIM TOKYMEHTOM UM hparMeHTOM COOepPKUMOTI0, ITI03BOJIIET ONPeaesIuTh
BEIpaXX€HHue xml-s3Havenrne 1S DOCUMENT.

I/IH(bOpMaHI/IIO O COBMECTHMOCTHU U OIrPaHUYEHUIX THUIIA JAHHBIX xml MOXXHO HauTu B Pasgene D.3.

8.13.1. CozpaHue XML-3HauyeHun

YToOHB TONYYUTh 3HAYEHNUE THUIIA xml U3 TEKCTOBOM CTPOKH, UCIONIb3yHUTE QYHKIINIO 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 cranpmapTe SQL omucaH TOIBKO OOUH CII0C00 ITpeoOpa30BaHus TEKCTOBBIX CTPOK B XML-3HaueHUs,
cneuuduyeckui cuaTakcuc PostgreSQL:

xml '<foo>bar</foo>'
'<foo>bar</foo>"': :xml

TO2XKe OOIIyCTHUM.

Tun xml He IpoOBepsAeT BBoOuMEIe 3HaueHUsA 1o cxeMe DTD (Document Type Declaration, O0bsBIEHUS
TUIIa JOKyYMeHTa), JaXke eCJIU B HUX IIPUCYTCTBYIOT cchlika Ha DTD. B HacTosiee Bpems B PostgreSQL
Tak’Ke HeT BCTPOEHHOU NOAIEePKKU OPYTUX pa3HOBUAHOCTelN cxeM, HanpuMmep XML Schema.

O6paTHa5{ omnmepalnud, IIOJIydeHHue TEKCTOBOU CTPOKHU H3 xml, BBIIIOJIHAETCS C IIOMOIIIBIO d)YHKI_II/II/I
xmlserialize:

XMLSERIALIZE ( { DOCUMENT | CONTENT } s3HaueHue AS THIO )

3mech OOMMyCTUMBIA Tum — character, character varying UM text (MJTA UX IICEBOOHUMEI). 1 B JaHHOM
cnydae craagapt SQL mpemycMaTpuBaeT TONIBKO OOWH CIoc0o0 mpeo®pa30BaHUs xml B TUII TEKCTOBBIX
CTPOK, HO PostgreSQL mo3BossgeT IpoCTO IPUBECTH 3HAUEHUE K HYy2KHOMY THITY.

IIpu mpeob6pa3oBaHMM TEKCTOBOM CTPOKU B TUMI xml WUIM HA0O0pOT 06e3 HCIIOJIb30BaHUS (GYHKIIUH
XMLPARSE M XMLSERIALIZE, BEIOOP pexkuMa DOCUMENT HJIM CONTENT OIpefenseTcs mapaMeTpoM KOHdM-
rypaumm ceanca «XML option», yCTaHOBUTH KOTOPEIM MOXKHO CJIEAVIOIMIEN CTaHZAPTHOM KOMaHOOM:

162


https://www.w3.org/TR/2010/REC-xpath-datamodel-20101214/#DocumentNode
https://www.w3.org/TR/2010/REC-xpath-datamodel-20101214/#DocumentNode

Tunel JaHHBIX

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 COOTBETCTBYIOILIEN CTOPOHEL; cM. Pa3men 24.3. B ToOM 4uClIe 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.

163



Tunel JaHHBIX

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 npemHa3HaueHH mis XxpaHeHus maHHBIX JSON (JavaScript Object Notation, 3anuces o6brekTa
JavaScript) cornmacHo ctangapty RFC 7159. Takue JaHHBIE MOKHO XPaHUTh U B TUIIE text, HO TUIH JSON
JIy4Ile TEM, YTO IPOBEPSIOT, COOTBETCTBYET JI BBogmuMoe 3HadeHue ¢popmaty JSON. [Ins paboThl ¢ HUMU
€CTh TaKXkKe HEeCKOJIbKO CIlelfianabHEIX GYHKIUHN U ollepaTopoBs; cM. Pa3gen 9.16.

B PostgreSQL umeroTCst mBa TUIIA OJis XpaHeHus DaHHBIX JSON: json u jsonb. [Is1 peanusanuu 3pdex-
TUBHOTO MeXaHH3Ma 3allPpOCOB K 3TUM THUIIaM AaHHEIX B PostgreSQL Takke mMeeTCs TUII jsonpath, ONHU-
cauubd B [Togpasmene 8.14.7.

TuIBl JaHHBIX json B jsonb MPUHUMAIOT Ha BXOI NOYMU OOUHAKOBEIE HAOOPE 3HAYEHUH, a OTIUYAI0TCS
OHM TJIABHLIM 00Pa30M C TOYKH 3peHus 3G PeKTUBHOCTH. THII json COXpaHsIeT TOYHYIO KOO BBEIEHHO-
T'0 TeKCTa, KOTOPYIO QyHKINK 00paboTKK OOIXKHEI pa30UpaTh 3aHOBO IIPH KaxKIOM BEIIIOJTHEHWH 3aIIpoca,
TOTTIa KakK JaHHBIE jsonb COXPAHSIIOTCS B pa300paHHOM JIBOMYHOM (popMarte, YTO HECKONILKO 3aMe[IseT
BBOJI M3-3a TpeoOpa30BaHusi, HO 3HAYUTENIBHO YCKOPsieT 00paboTKy, He TpeOysi MHOTOKPAaTHOTO pa3bopa
TekcTa. KpoMme TOT0, jsonb mOgOepKUBaeT UHAEKCAIIMIO, YTO TOXKE MOXKET OLITh 0YeHb ITOJIE3HO.

Tak Kak Tul json COXpPaHsA€T TOYHYIO KOIINIO BBeJIéHHOFO TEKCTa, OH COXpPaHdaeT CEMaHTHU4YEeCKH HEe3Ha-
yamue TpoOesbl MeXay 3J1eMeHTaMH, a Takzke nopsaaok Kioded B JSON-o6bektax. M ecnu JSON-06B-
€KT BHYTPH COOEPZKUT IMOBTOPAOIIMECS KIJIIOYH, 3TOT THUII COXPAHUT BCE IIAaPHI KJ'[IO‘I/3Ha‘-IeHI/Ie. (qDYHK-
1uu 06paboTKu OyOyT CUUTATh AeHCTBUTEJILHOM MOCJIeHION Mapy.) TUIT jsonb, HAITPOTUB, HE COXPaHSIET
npo6erbl, MOPSOOK KIIoUel U 3HAUYeHUs C OyOmIupyIoIUMUCS KaodyaMy. ECIu BO BXOOHBIX JaHHBIX OKa-
3BIBAIOTCA OYyOJIMPYIOMIMECS KIII0YM, COXPAHAETCS TOJMbKO MOCiefHee 3HaYeHNe.

7151 GONBIIMHCTBA NPUJIOKEHUN NPEANOUYTUTENIbHEe XpaHUTh maHHble JSON B THUIle jsonb (ecim HeET
0COOBIX MPOTHUBOIIOKA3aHUM, HallpUMeED BaKHEI ITPEXKHUE IPEATI0IOKEHNS O TIOPSAOKE KITI04Ye 00 bEKTOB).

B RFC 7159 roBopuTcs, 9To cTpoku JSON momKHEI OBITh IpefacTaBneHs B KogupoBke UTF-8. IToaTomy
maHHBIe J[SON He OYOYT IIOTHOCTHIO COOTBETCTBOBATH CHEIIM(PUKAIINH, €CJTH KOTHUPOBKa 0a3kbl JaHHLIX HE
UTF-8. IIpu aToM Henb3s OymeT BcTaBUTh B JSON cHMBOJIBEI, HeIIpeOCcTaBUMbEIe B KOOUPOBKE CepBepa, u
Hao00pOT, OOMYCTUMBEIMU OYOYT CUMBOJIE, TPENCTAaBUMBIE B KOOUPOBKE cepBepa, HO He B UTF-8.

RFC 7159 pa3spemaetr BkIo4aTh B cTpoku JSON cmermnocnemoBaTebHOCTH Unicode B Bume \uxxxX. B
¢dyHK1IMIO BBOIA OJIS THUIA json 9TH CIIEIOCJIeN0BaTEIbHOCTH OONYyCKAalOTCSI BHE 3aBUCUMOCTH OT KOIU-
POBKU 6a3bl HAHHHIX, U IIPOBEPSETCS TOJIBKO ITPABUIILHOCTb MX CHMHTAKCHCA (3a \u HOJIZKHBI CJIEIOBATH
YeTHIpE IIeCTHAAUAaTepUYHLIX Iudpe). OgHako GYyHKIIMS BBOAA [JIS TUIIA jsonb 00Jjiee cTporasi: oHa He
IomyCKaeT cIrielrocienoBaTenbHocTu Unicode Ojisi CMUMBOJIOB, KOTOPEIE HE MOTYT OBITH IPEICTaBJIEHE
B KOOUPOBKe 0a3bl. TUI jsonb TakKKe He MpuUHUMAaeET \u0000 (TaK KakK 3TO 3HaYEHUE He MOXKET OBLITh
IIpencTaBiieHo B Tulle text PostgreSQL) u TpebyeT, 4TOOH cypporaTHbie mapsl Unicode ucnoib30BalInuch
IJISI TIpeNCcTaBIeHUsI CHMBOJIOB BHE OCHOBHOM MHOTOSI3BIKOBOM MiiockocTu (BMP) npaBunbHO. KoppekT-
HBIe crenmociaenoBaTenbHocTH Unicode mpeo6pa3yloTcs Ojisi XpaHeHUS B OOUH COOTBETCTBYIOIIHUM CUM-
BOJI (9TO mopa3yMeBaeT CBOpadMBaHKe CyppPOTraTHBIX IIap B OOUH CUMBOJI).

IIpumMeuyanue

Muorue u3 ¢pyakuuit o6pabotku JSON, onucanuble B Pasnene 9.16, mpeobpas3yioT CIIEIIoCcseno-
BaTesibHOCTU Unicode B 0OBIYHBIE CUMBOJIBI, II0O3TOMY MOTYT BhIAaBaTh MONOOHEIE OIMUOKHU, AaxKe
€CJIM UM Ha BXOJl IIOCTyHaeT THUIl json, @ He jsonb. To, 4TO (GYHKUIMS BBOIA B TUII json HE IPOU3-
BOIUT 3TUX IIPOBEPOK, MOXKHO CUUTATh UCTOPUYECKUM apTedaKToM, XOTS 3TO U IT03BOJISET IIPOCTO
coxpaHsTh (HO He oOpabaTriBaTh) B JSON crenkonbl Unicode B 6a3e maHHBIX C KOOUPOBKOM, B KO-
TOPOM IIpefCTaBlIeHHbIe TAKUM 00Pa30M CHUMBOJIEL OTCYTCTBYIOT.
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ITpu mpeobpa3oBaHuKM BBOOUMOIr0 TekKcTa JSON B TN jsonb, IPMMHUTHBHBIE THUIBI, onucanHbele B RFC
7159, o cyTu otob6paxkarmTcs B coOcTBeHHBIE TUIH PostgreSQL Kak moka3aHo B Tabnuie 8.23. Takum
00pa3oM, K COOEPKUMOMY THUIIA jsonb MPEIbABISIOTCS HEKOTOPHIE NOIIOJTHUTENbHEIE TPeOOBaHUS, TIPO-
OUKTOBAaHHBIE OTPAHUYEHUSIMU IPECTaBIEHU HUXKeJlexkKalllero TUIla JaHHbIX, KOTOPHIE He paclpocTpa-
HSAIOTCS HU Ha TUN json, HU Ha popmaTr JSON BooOiie. B yacTHOCTH, TUI jsonb He IPUHUMAaET YUCIIA,
BEIXOOAIIUE 3a Ouala30oH Thuna maHHbBIX PostgreSQL numeric, TOrga Kak € json TAKOTO OTpPaHUYEHUS
HeT. Takme orpaHW4YeHUs, HaKJlagblBaeMble peanu3anuey, gomnyckaioTcsa cornacHo RFC 7159. Ograko
Ha [PaKTHKE Takue Ipob6ieMbl 6ojiee BEPOSITHEL B APYTHUX PEaTu3aluax, TakK Kak OObIYHO IPUMUTHUBHBIA
T JSON number ODpeAcTaBIseTCSA B BUAE YUCJa C IIJIaBaloIleid TOYKOM mBoiHOMN To4yHOCTH IEEE 754
(uto RFC 7159 siBHO nmpu3HAET u momyckaet). [Ipu ucnonb3oBarum JSON B KauecTBe ¢popmaTta oOMeHa
OaHHBIMHM C TaKMMHU CHUCTEMaMH ClIefyeT YYHUTHIBATh PUCKU IIOTEPU TOYHOCTH YUCEJI, XPAHUBIINXCS B
PostgreSQL.

U HanpoTuBs, KakK II0Ka3aHO B Tabnulle, eCTh HEKOTOPLIe OrpaHNYeHUs B ¢opMaTe BBOJA IPUMUTUBHEIX
tunoB JSON, He akTyanbHEIE OJII COOTBETCTBYIOMUX TUIIOB PostgreSQL.

Taoiuna 8.23. IlpumutuBHbie TUNBI JSON u cooTBeTCcTBYIOIIHE UM THUIIBI PostgreSQL

IIpUMHTHBHBIH THII Tun PostgreSQL IIpuMmeyanusn

JSON

string text \u0000 He OONyCKaeTCsa KakK CIIeNIIoCIen0oBaTellb-
HOCTh Unicode, mpencrasnsgoolias CUMBOJI, KOTO-
PBIM OTCYTCTBYET B KOOUPOBKE Oa3bl

number numeric 3HaueHUsa NaN ¥ infinity He DOIYCKalTCSA

boolean boolean [JonmyckaroTcs TOJIbKO BapUaHTH true U false (B
HUKHEM PEeTUcTpe)

null (HET) NULL B SQL uMeeT gpyroi CMBICH

8.14.1. CMHTaAKCUC BBOAMMbIX U BbiIBOOUMbIX 3Ha4YeHu# JSON

CuHTakcuc BBOgJa/BeIBOoga TUNOB gaHHEIX JSON cootrBeTcTByeT cTaHmapTy RFC 7159.

[Tpumepsl DOTYCTUMEBIX BEIpaXKEHUU C TUIIOM json (UM jsonb):

—— [lpocToe CkandpHOoe/NPUMHUTHUBHOE 3HAUEHUE
—— [pOCTHIMM 3HAYEHUIMH MOTIyT OBITH UYHCINa, CTPOKH B KaBhukax, true, false wumnm null
SELECT '5'::Jjson;

—— MaccuB u3 Hynd U OOlee DIEMEHTOB (DIEeMEeHTH MOTYT OBITb Pa3HBIX THIIOB)
SELECT '[1, 2, "foo", null]'::json;

—— O6BbexT, COoImepXamu¥ [Iapbl KIOYEeH M 3HAUYEHHH
- BaMeTbTe, YTO KIIIOUH OGE@KTOB — 2TO BCcerma CTpOKH B XaBhBIUKAx
SELECT '{"bar": "baz", "balance": 7.77, "active": false}'::json;

—— MacCcCHUBH U OGE@KTH MOFyT BKIaObIBATbCH HpOHSBOHbHHM OGpaSOM
SELECT '{"foo": [true, "bar"], "tags": {"a": 1, "b": null}}'::json;

Kak 6n1710 cKa3aHoO paHee, Korma 3HaueHue JSON BBOOHTCS W 3aTeM BLIBOOUTCS 0€3 HOMOJIHUTEIbHOMH
00paboTKU, TUII json BEIBOOUT TOT K€ TEKCT, UTO IIOCTYIIMJI Ha BXOM, a jsonb HE COXpPaHsIeT CeMaHTHU4Ye-
CKY He3Hauallue AeTalli, TakKue Kak nmpobensl. HampuMep, IOCMOTPUTE Ha 3T Pa3jIuyuus:

SELECT '{"bar": "baz", "balance": 7.77, "active":false}'::json;
json
{"bar": "baz", "balance": 7.77, "active":false}
(1 row)
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SELECT '{"bar": "baz", "balance": 7.77, "active":false}'::jsonb;
jsonb
{"bar": "baz", "active": false, "balance": 7.77}
(1 row)

ITepBas ceMaHTUUYECKHN He3HaYUMas OeTalb, 3aC/IyKUBaIlasd BHUMaHUS: C jsonb YHMCJa BEIBOOSATCS 110
IIpaBUIaM HUXKeJeXKallero TUIla numeric. Ha mpakTuke 9TO 03HA4YaeT, YTO YUCJIA, 3aJaHHBIE B 3aIIUCU
C E, OyoyT BEIBeleHEl 6€3 HEeé, HallpuMep:

SELECT '{"reading": 1.230e-5}'::json, '{"reading": 1.230e-5}"'::jsonb;
json | jsonb

{"reading": 1.230e-5} | {"reading": 0.00001230}
(1 row)

OmHaKoO KaK BHOHO M3 3TOT0 IIPHUMEpPA, jsonb COXpaHseT KOHeYHHLIe HYJIM OPOOHOr0 YHCiIa, XOTS OHU U
He UMEIOT CEMaHTUYEeCKOM 3HAaUMMOCTH, B YaCTHOCTH [IJIsI IPOBEPKHU Ha PaBEHCTBO.

CIHMCOK BCTPOEHHBIX QYHKIINI 1 OIIEPaTOPOB, IIO3BOJISIONINX CO3aBaTh U oOpabaTriBaTh 3HauUeHus JSON,
npuBenéeH B Pa3pgerne 9.16.

8.14.2. NpoekTupoBaHue aokyMeHToB JSON

IMpencraBnsaTh manHble B JSON M02KHO ropa3no 6ojiee rubKo, YeM B TPAAUITMOHHON PEJIIIIMOHHON Mojie-
JIV JaHHBIX, YTO OYEHb MIPUBJIEKATEJILHO TaM, I'7le HeT XKECTKUX yciaoBuil. 1 o6a 3TuX mogxoma BIOJIHE
MOTYT COCYIIECTBOBATh U JOIIOJIHATE OPYT APYyTa B OOHOM IIpusioxkeHuu. OOHAKO gaxe O IPUI0KEHUN,
KOTOPHIM HYKHa MaKCuMaJllbHas TmOKOCTh, PEKOMEHAYEeTCsI, YTOOH MOKyMeHTH JSON uMenu HeEKOTOPYIO
(prUKCUPOBaHHYIO CTPYKTYPY. DTa CTPYKTypa OOBIYHO He HABS3BIBAETCS KECTKO (XOTS MOXKHO [eKjapa-
TUBHO JUKTOBAaTh HEKOTOPLIe OM3HEC-TIpaBujia), HO KOTAa OHa MpefcKa3yeMa, CTaAaHOBUTCS ropa3o Ipo-
11e MMMcaTh 3allPOChl, KOTOPhIe U3BJIEKAIOT II0JIe3HbIE MaHHBEIE U3 Habopa «OOKYyMEHTOB» (MH(pOpMAaIum)
B Tabnue.

Iauusie JSON, Kak U gaHHBIE TIOOBIX OPYTUX TUIIOB, XpaHAIINECS B Tabiuiax, HaXomsaTCs I10H KOHTPO-
JileM MeXaHM3Ma IapajlyIeIbHOr0 AOCTyIa. XOTs XPaHUTh OOJbIINE HOKYMEHTHl BIIOJIHE BO3MOXKHO, HE
3abrpIBaliTe, YTO HPH JIFOOOM M3MEHEHUM yCTaHABIIMBaETCs OJIOKMPOBKA BCEM CTPOKM (Ha YPOBHE CTPO-
ku). IToaTomMy myst onTUMM3aIMK OJIOKMPOBOK TPAH3aKIMM, M3MEHSIOIINX HaHHBIE, CTOUT OTPAHUYUTH
pa3mMep nokyMmeHTOB JSON pa3yMHBIMH IIpefenaMu. B upearne Kaxaeiii mokyMeHT JSON ponxkeH coboit
MIPENCTaBJIATh aTOMaPHBIM HHGDOPMAIMOHHLIN 0JIOK, KOTOPEBIM, COTIacHO OM3HEC-JIOTUKE, HEeIb3s pas3fe-
JINTH Ha MEHBIIINEe, UHANBHUAYaIbHO U3MeHsIeMbie OJIOKH.

8.14.3. NpoBepkKu Ha BXOXAEHUe U cyuiecTBoOBaHue jsonb

ITpoBepKa 8xo02icOeHUs1 — BaxKHasi 0COOEHHOCTDh THIIA jsonb, He HMeIOoIIasi aHajora OJjIsd THIA json. JTa
IIPOBEepPKa oIpeensieT, BXOOUT JIX OOUH OJOKYMEHT jsonb B OPYroi. B ciemyomux mpuMepax Bo3Bpalla-
€TCsI ICTUHHOE 3Ha4YeHue (KpoMe YIIOMSHYTHIX UCKITIOUYEHUH):

- HpOCTHe CKaHHpHHe/HpHMHTHBHHe S3HAUEHHUd BKIIOUAKT TOIBKO 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 SJIEMEHTEI MaCCHBA He HUMEIT 3HAUEHHUd:
SELECT '[1, 2, 3]'::jsonb @> '[1, 2, 2]'::jsonb;

—-— O6BeKT C OIHOH IMapoH CIpaBa BXOIUT B OOBLEKT ClIeBa:
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SELECT '{"product": "PostgreSQL", "version": 9.4, "jsonb": true}'::jsonb @>
'{"version": 9.4}'::jsonb;

—— MaccuB ClpaBa He CUYMTAETCH BXOLNIIUM B
—— MACCHB CleBa, XOTd B IMOCIEeOHHWH M BIOXEeH MNONOOHLBIH MAaCCHB:
SELECT '[1, 2, [1, 3]]1'::jsonb @> '[1, 3]'::jsonb; —— Bopmaér false

—— Ho ecnu no6aBUTb YPOBEHb BIOXEHHOCTH, IIPOBepka Ha BXOXIEHHUE BHIIOIHAETCH:
SELECT '[1, 2, [1, 3]]'::jsonb @> '[[1, 3]]'::Jjsonb;

—— AHANIOIHYHO, STO BXOXIEHHEM He CUUTAEeTCd:
SELECT '{"foo": {"bar": "baz"}}'::jsonb @> '{"bar": "baz"}'::jsonb; —— Bemaét false

—— Kmwou c nycTeiM O6BEKTOM Ha BEpPXHEM YPOBHE BXOIUT B OOBLEKT C TakKMM KIOUOM:
SELECT '{"foo": {"bar": "baz"}}'::jsonb @> '{"foo": {}}'::jsonb;

OOIIui IPUHIMUII 3TOM HPOBEPKH B TOM, UTO BXOMSIINUIN OOBEKT MOJIXKEH COOTBETCTBOBATH OOBLEKTY, CO-
IepIkKalleMy ero, Io CTPYKType U OaHHEIM, BO3MOXKHO, IIOCJIe MCKIIIOUEeHHUS U3 coOepzKallero o0beKTa
JIUIIHUX 3JIeMEHTOB MAaCCHBa WM MHap KiIo4Y/3HavyeHre. Ho MOMHHUTE, YTO IIOPSIOK 3JIeMEeHTOB MacCHUBa
IJIs TPOBEePKH Ha BXOXKIEHUEe He MMeeT 3HaueHWs, a IOBTOPSIOINIMECs 3JIEeMEeHTHE MaCCHBa CUHUTAIOTCS
TOJILKO OOUH pa3.

B kauecTBe 0c060T0 UCKIIOUEHUS A1 TPeOOBAHUSA UIEHTUYHOCTH CTPYKTYP, MaCCHUB MOXKET COOePKaTh
IIPUMUTUBHOE 3HAYEHUE:

—— B 3TOT MacCHUB BXOIUT IMIPUMUTHUBHOE CTPOKOBOE 3HaAUEHHE:

SELECT '["foo", "bar"]'::jsonb @> '""bar"'::jsonb;
—— DTO HCKIIUeHHe ﬂeﬁCTByeT TOIBKO B OﬂHy CTOpOHy —— 3O0eCb BXOXIOEHHUd HEeT:
SELECT '"bar"'::jsonb @> '["bar"]'::jsonb; -- Bmmaétr false

I[I7na Tuma jsonb BBEOEH TaKXkKe OIlepaTOp CYyw,ecmeosdaHus, KOTOPHIM SBISETCS BapHalledl Ha TeMy
BXOXKJIEHMS: OH IIPOBEPSET, SBJISIETCS JIM CTPOKa (3amaHHAsI B BUIE 3HAUYEHUS text) KIIIOYOM OOBEKTa
WU 971eMeHTOM MacCHBa Ha BepXHEM YPOBHe 3Ha4YeHUS jsonb. B clemymomux nprMepax BO3BpallaeTCcs
UCTUHHOE 3HaYeHue (KpoMe YIIOMSIHYTHIX UCKITIOUEHUN):

—-— CTpokxa CymecTByeT B KaueCTBe SJIeMEeHTa MacCCHBa:
SELECT '["foo", "bar", "baz"]'::jsonb ? 'bar';

—-— CTpoka CymecTBYyeT B XKauecTBe kiawoua obbexTa:
SELECT '{"foo": "bar"}'::jsonb ? 'foo';

—— 3HaueHud OOBLEKTOB HE pPACCMaTPHUBAITCH:
SELECT '{"foo": "bar"}'::jsonb ? 'bar'; -- Brmaétr false

—-— Kax ¥ BXOXIEHHEe, CYIECTBOBAHHE OMNPENeNdeTCd Ha BEpPXHEM YPOBHE:
SELECT '{"foo": {"bar": "baz"}}'::jsonb ? 'bar'; -- Brmaétr false

—— CTpoka CUMTaeTCcd CYIEeCTBYOIEH, €ClIX OHAa COOTBETCTBYET MPUMHUTHUBHOM cTpoke JSON:
SELECT '"foo"'::jsonb ? 'foo';

O61ekTH JSON mi1st IpoBEPOK Ha CYIIEeCTBOBAHME U BXOXKIEHNEe CO MHOXKEeCTBOM KJTIOUel HJTH 3JIEMEHTOB
mogxoOsT OOJIbIlle, YeM MaCCHUBEHI, TaK KakK, B OTIMYKE OT MAaCCHUBOB, OHM BHYTPH OITUMH3UPYIOTCS OIS
TIOMCKa, U IIOKUCK 3JIeMeHTa He OyIeT JIMHeHHbBIM.

IToocka3ka

Tak Kak BxoxkmeHue B JSON IIpoBepseTcsa ¢ YIETOM BJIOKEHHOCTH, IIPABUJIPHO HANKMCAHHBIN 3a-
IIPOC MOXKET 3aMEeHUTh SIBHYIO BEIOOPKY BHYTPEHHUX 00HEKTOB. HampuMep, IpenIonokuM, 4To y
Hac ecThb CTOOell doc, comepkalini 0O0BeKTH Ha BEPXHEM YPOBHE, U OOJIBIIMHCTBO 3THUX O0BEK-
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TOB COOEPIKUT IIOJIA tags C MAaCCUBAMHU BJIOXKEHHBLIX 00BEKTOB. [JaHHBIM 3alpOC HAHUOET 3alucH, B
KOTODHIX BJIOKEHHBIE 0OBEKTHI COlepKaT KUY "term":"paris™ U "term":"food", U IIPU 3TOM
IMIPOMYCTUT TaKHe KJII0YHM, HaXOoOdIIhueCsda BHE MaCCHBa tags:

SELECT doc—->'site_name' FROM websites
WHERE doc @> '{"tags":[{"term":"paris"}, {"term":"food"}1}';

9TOro xKe pe3ybTaTa MOXKHO TOOUTHCS, HAIIPUMED, TaK:

SELECT doc->'site_name' FROM websites
WHERE doc->'tags' @> '[{"term":"paris"}, {"term":"food"}]1';

Ho maHHEBIN mogxon MeHee TUOKHUM U 9acTO TakKxkKe MeHee 3(h(HEeKTUBHBIN.

C mpyroii CTOPOHEI, oiepaTop cyiecTBoBaHusa JSON He yYUTHIBA€T BII0KEHHOCTh: OH OyIeT uCKaTh
3a[aHHBIU KJII0Y UJIU 3JIeMEeHT MacCHUBa TOJIbKO Ha BepXHeM ypoBHe 3HadeHUs JSON.

Pasnuynble onepaToOphl BXOXKIOEHUS U CYIIIeCTBOBaHUS, a TaKXKe BCe OPyrue onepaTopsl ¥ QYHKIUU OIS
paboTtsl ¢ JSON mokymeHTUpPOBaHH B Pasmene 9.16.

8.14.4. Nupekcauumsa jsonb

Ist apheKTUBHOTO TTOMCKa KITIOUEH UK TTap KITI04/3HavueHre B 60JIhIIIOM KOTUYECTBE JOKYMEHTOB jsonb
MOKHO YCIIEIITHO TPUMEeHSITh nHAeKCH GIN. J715 9TOTr0 MPemoCTaBIISIOTCS ABa «KJlacca onmepaTtopoB» GIN,
Ipeqjaralye BEO0DP MeXAYy MTPOU3BOAUTETEHOCTHIO U THOKOCTBIO.

Kmacc onnepatopoB GIN 1o yMOmM4aHUIO AJIS jsonb MOOOEePKUBAET 3alIPOCHl C OIlepaTopaMu CyIIeCTBO-
BaHUA Kito4a (?, ? | 4 ?&), 0OIIepaTOpPOM BKIIIOUEHU (@>) ¥ omepaTopaMu COOTBETCTBUSA AJI jsonpath (@2
u @e). (TTogpobHee ceMaHTHKA, peanu3yeMasi 3TUMHU ollepaTopamM#, onrucaHa B Tabnuie 9.46.) I[Ipumep
CO3MaHus WHIEKCa C 9TUM KJIaCCOM OIIePaTOpPOB:

CREATE INDEX idxgin ON api USING GIN (jdoc);

HononHuTEeNnbHEIN Kiacc onepaTopoB GIN jsonb_path_ops He NOOOEP2KMBAET OIEpPaTOPHL CyIeCTBOBA-
HUS KJII04a, HO moAmepKuUBaeT @>, @? 1 QQR. [IpuMep co3maHusa MHAEKCa C 9TUM KJIaCCOM OIlepaTOpPOB:

CREATE INDEX idxginp ON api USING GIN (jdoc jsonb_path_ops);

PaccMmoTpum nmpuMep TaGIUILI, B KOTOPOM XpaHATCA HOKyYMeHTH JSON, mmony4daeMble OT CTOPOHHEH Be6-
CyO0HbI, C MOKYMEHTUPOBAHHBIM OIIPeNeiIeHueM CXeMbl. TUITUYHBIN TOKYMEHT:

{
"guid": "9c36adcl-7fb5-4d5b-83b4-90356a46061a",

"name": "Angela Barton",

"is_active": true,

"company": "Magnafone",

"address": "178 Howard Place, Gulf, Washington, 702",

"registered": "2009-11-07T08:53:22 +08:00",
"latitude": 19.793713,
"longitude": 86.513373,
"tags": [
"enim",
"aliquip",
" qu "

}

MEI coxpaHsieM 3TH OOKYMEHTHI B TabOnuIle api, B CTONOIE jdoc TUIa jsonb. Eciu mo aToMy cTOOIY
co3maércs GIN-uHIOeKC, OH MOXKeT IIPUMEHSTHCS B ITIOHOOHEBIX 3aIllpPOCaXx:

—— HaWTu OOKYMEHTH, B KOTOpPHIX kniou "company" umeer 3HaueHue "Magnafone"
SELECT jdoc->'guid', jdoc->'name' FROM api WHERE jdoc @> '{"company": "Magnafone"}';
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OmHaKo B ClIedyIoInX 3alpocax OH He OyOeT UCIO0JIb30BAaThCS, IIOTOMY YTO, HECMOTPSI Ha TO, YTO OIIepa-
TOP ? — UHOEKCUPYEMEIH, OH MPUMEHSIETCS HE K MHIEKCUPOBAHHOMY CTOJIOIY jdoc HEIIOCPENCTBEHHO:

—— HaWlTH DOKYMEHTH, B KOTOPHIX KIiou "tags" CONEPXHT KIOU HIM SJIEeMeHT Maccusa "qui'"
SELECT jdoc->'guid', jdoc—->'name' FROM api WHERE jdoc -> 'tags' ? 'qui';

U Bcé ke, IpaBUIbHO IIPUMEHSST MHAEKCH BRIPaXKeHUM, B 3TOM 3allpoCe MOXKHO 3ajeMiCTBOBATh UHOEKC.
Ecnu 3anpoc onpenenéHHBIX 9JIEMEHTOB B K/II0Ue "tags" BHIIIOIHSIETCS YacTO, BEPOSITHO CTOUT oIIpefe-
JIUTh TAKOU UHOEKC:

CREATE INDEX idxgintags ON api USING GIN ((jdoc -> 'tags'));

Temnepr npeniioxkeHne WHERE jdoc -> 'tags' ? 'qui' OyYHOET BHINOJHSITHCS KaK IIPUMEHEHWEe MHOEK-
CUpyeMOro oliepaTopa ? K MHAEeKCUPyeMOMY BBIpaxKeHU1o jdoc -> 'tags'. (IlogpoGHee 006 mHOeKcax
BHIpa’KeHUIM MOKHO y3HaTh B Paspgerne 11.7.)

EH.Ie OOHWH IIOOXO0O K MCIIOJIB30BAHHUIO IIPOBEPOK HA CYIIIECTBOBAHHUE:

—— HalTy DOKYMEHTH, B KOTOPBIX kniou "tags" comepxuT sineMeHT MaccuBa "qui"
SELECT jdoc->'guid', jdoc->'name' FROM api WHERE jdoc @> '{"tags": ["qui"]l}';

ITOT 3ampoc MOXKET 3amercTBoBaTh Ipoctor GIN-uHOeKC mo cTonbiy jdoc. Ho 3aMeThbTe, 4TO TaKoOU
WHOEKC OymeT XpaHUTh KOITMY BCEeX KJTI0Uel ¥ 3Ha4YeHUH B IoJie jdoc, TOTHa KaK HHOEKC BhIPaKeHUT U3
npenbligymero IpuMepa XpaHUT TOJIBKO HaHHBIE BHYTPH 00BEeKTa C KJIII0YOM tags. XoTsa moagxon C IpoCTEIM
WHOEKCOM ropas3mo 0ojiee TMOKMH (TakK KakK OH IOAAePzKHBaeT 3aIlPOCH 0 II0060MYy KITI04YY), UHIOEKCH
KOHKPETHBIX Bblpa}KeHI/Iﬁ CKOpee Bcero 6YJIYT MEHBIIIE U 6bICTpee, YeM IIPOCThIE€ MHOEKCHI.

Takxxe nHmekcsl GIN momagepKHUBaiOT OIlepaTOPHI @? M @@, KOTOPHEIE COIIOCTABIIAIOT jsonpath C JaHHBEIMU.
[Tpumepsr:

SELECT jdoc->'guid', jdoc->'name' FROM api WHERE jdoc @? 'S$.tags[*] ? (@ == "qui")';
SELECT jdoc->'guid', jdoc->'name' FROM api WHERE jdoc @@ 'S.tags[*] == "qui"';

Ons aTux onepaTtopoB nHAEKC GIN u3BJIeKaeT M3 jsonpath MPEOJIOKEHUS BUMlA Hemoyka_obpameHus =
xoHCTanTa YU BBITIOJIHSET IOUCK IT0 KJII0YaM 1M 3HAYEHUSM U3 3TUX IpenioxeHuii. Llernmodka obpalieHus
MOZKET BKII0YaTh YKa3aHUsA O6pa].T.[eHI/I${ .xmou, [*] B [megexc]. Kiacc OIIEPATOPOB jsonb_ops TaKXKe
IoOmepXKHUBaeT yKa3aHUsd . * U . **, KOTOPhle He IOAmepKUBaeT KjIacC OllepaToOpoB jsonb_path_ops.

Kitacc ommepaTopoB jsonb_path_ops MOAepXKUBAET TOJIBKO 3alIPOCHI C OIlepaTopaMu @>, @? U @@, HO OH
3HAYUTEJIbHO MMPOU3BOAUTEIbHEE KJlacca M0 YMOJYaHUI jsonb_ops. MHAEKC jsonb_path_ops OOBIYHO
ropa3go MeHbllle HHOeKCa jsonb_ops OJIS TEX XKe JaHHBIX U 60Jjiee TOYeH IPU MOUCKe, 0COOEHHO eCiu
3aIpocCkH 06palaTCs K KII0YaM, YacTO BCTPEYAIOMMNMCS B HaHHBIX. TakuM 06pa3oM, C HUM OIlepaluu
TIOMCKa BHITIOJIHSIOTCS Topa3ao 3dhdeKTUBHee, Y4eM C KJIaCCOM OIepPaTopPOB II0 YMOTYAHUIO.

Texuuueckoe pasnuuue mMexknay GIN-uHmekcaMu jsonb_ops M jsonb_path_ops COCTOUT B TOM, YTO [JIS
TIEPBEIX CO3MAIOTCSI HE3ABUCUMEIE 3JIEMEHTH MHAEKCA OJIS KaXKOOro KiIl04Ya/3HadYeHUs B JaHHBIX, TOTAA
KakK [JIsi BTOPBIX CO3AIOTCS 3JEMEHTHI TOIBKO [Jisd 3HaueHu#. [lo CcyTH, KaXOBH 3JeMEeHT WHAEeKCca
jsonb_path_ops IpPenCTaBiIseT COOOM Xelll 3HaYEeHUs W Kioda(el), MpUBOOSILIEro K HeMY; HaIIpUMep,
IPU MHAEKCAIUHU {"foo": {"bar": "baz"}} OymeT co3maH OOUH 3JIeMEHT UHAEKCa C XeIlleM, paCCUHUTaH-
HBIM TI0 BCEM TPEM 3HAYEHUSIM: foo, bar U baz. TakuM 060pa30oM, TPOBEPKA Ha BXOXKIEHUE 9TOU CTPYKTY-
pEL OyOeT UCHOoIb30BaTh KpaHe TOYHBINM ITOUCK 10 WHOEKCY, HO ONPENEIINTh, SIBISETCS JIU foo KITI0YOM,
C IIOMOIIBI0 TAKOT0 MHAeKca Hemnb3s. C OPYroidl CTOPOHBI, UHIOEKC jsonb_ops CO3HACT TPH OTHEJIbHEIX
97IeMeHTa WHJEKCa, IPEeOCTaBIAIOMNX foo, bar ¥ baz MO OTAENLHOCTH; IOJIST BHIIOTHEHUS TPOBEPKU Ha
BXOKIOeHue OyOyT IPOBEPEHBI CTPOKM TAaOIUIIE, COmepKalllie BCe 9TH TPU 3HaUeHusT. XOTsI GIN-UHIEKCH
MO3BOJISAIOT BEIYUCIINTE AND moBobHO 3(pHeKTUBHO, TAKOM ITOUCK BCE Ke OyOeT MeHee TOUYHBEIM u 60jee
MEeJIEHHBIM, YeM PaBHO3HAYHHIM ITOMUCK C jsonb_path_ops, 0COOEHHO ecnu J1i000e OOHO M3 3TUX TPEX
3HAQUEHUM CONEePIKUTCSA B OOJIBIIIOM KOJIMYECTBE CTPOK.

HepocTaTok Kinacca jsonb_path_ops 3aK/II04aeTCsI B TOM, YTO OH He YYUTHIBAET B MHIOEKCE CTPYKTYPHI
JSON, He copgepzxkaliye HUKaKuX 3Ha4eHUN {"a": {}}. [lJIg IIOKCKa 10 JOKyMEHTaM, CoOepKalllux TaKue

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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CTPYKTYDHI, HOTpe6yeTCH BEITIOJIHUTE IIOJTHO€ CKAHUMPOBaAHUWE HMHOEKCA, 9TO OOBOJIBHO OOJITO, IIO3TOMY
jsonb_path_ops He OYEeHb ITIOOXOOUT OJIA HpHJ’IO?KGHHfI, YaCTO BEIIIOJIHAKIIHNX TaKKWe 3allPOCHI.

Tun jsonb TakXkKe NOANEPKUBAET UHAEKCH bt ree M hash. OHU MONE3HBI, TOIBKO €CJIN TPeOyeTCs MpoBe-
pATh paBeHCTBO JSON-DOKYyMEHTOB B LIe1oM. ITopsifOK COPTUPOBKU btree OJI TUIA jsonb PEIKO UMeET
00BIIOE 3HAYEHME, HO OJISI IOTHOTH OH TPUBOOUTCS HUXKE:

O6pexT > MaccuB > Jloruyeckoe 3HayeHHe > Yucino > Crpokxa > null
O6bexT Cc n mapavu > 0O6wexT Cc n — 1 napamu

MaccuB Cc n sneMeHTaMu > MaccuB ¢ n — 1 s1eMeHTaAMH

3a UCKJII0YEeHUEM TOTO0, YTO (II0 UCTOPUUYECKHUM IPUYNHAM) IIYCTOU MacCUB BEPXHET0 YPOBHS COPTUPYET-
Cs1 KaK MeHbIu#, 4eM null. OOBEKTHl C paBHEIM KOJIMUECTBOM Iap CPaBHUBAIOTCS B TAKOM IIOPSIKE:

xknou—-1, 3HaueHue-1, kxmaou-2 ...

3aMeThTe, YTO KITI0YHU 0OGBEKTOB CPaBHUBAIOTCSA COI'JIACHO IIOPAOKY IIPHU XPaHEHHWH; B YaCTHOCTH, M3-3a
TOT'O0, YTO KOPOTKHE KIIIOUHN XPAHATCA IIepen OJIMHHBIMH, PEe3YyJIbTAaThkl MOI'YT OKa3aTbCsd HECKOJIBKO He
HHTYUTHUBHBIMU:

{ "aa": 1, "C": 1} > {"b": 1, "d": 1}
MaccusBsl C PAaBHBIM YHCJIOM 3JIEMEHTOM YIIOPAOOYUBAIOTCA dHAJIOTUYHO:
snemMeHr—1, smeMeHT-2 ...

[MTpumuTuBHBIE 3HaYeHUS JSON CcpaBHUBAIOTCS 10 TEM 2Ke IIpaBHUJIaM CPaBHEHMS, YTO U HUXKeJIexkKalllue
TUNH JaHHBIX PostgreSQL. CTpOKM CpaBHUBAIOTCA C YUETOM ITOPSIOKa COPTUPOBKY II0 YMOJIYaHUIO B Te-
Kymiel 6a3e JaHHBIX.

8.14.5. OOpaweHue No MHAEKCY K 3JiIieMeHTaM jsonb

Tun gaHHBIX jsonb MOOOEpKUBAET N3BJIeUEHNE U U3MeHEeHNe 3JIEMEHTOB B CTUIIe OOpallleHus K 3J1eMeH-
TaM MacCHBa. YKa3blBaTh Ha BIOXKEeHHBIE 3HAUYEHNsI MOKHO, 3a/jaBas I[elI04YKy o0pallleHu! K 5JIeMeHTaM,
pu 9ToM OyIoyT OelCTBOBaThH IIpaBUila UCIIOJIb30BaHUS apryMeHTa path QYHKIIUU jsonb_set. Ecnu 3Ha-
4eHUe jsonb SBJISAETCS MacCUBOM, YMCJIOBEIE WHIEKCH HAYUHAIOTCS C HYJS, a OTpUIlaTesIbHEIE Iefkble
4HCJla OTCYUTHIBAIOT 3JIEMEHTHI C KOHIIa MaccuBa K Hadary. OOpalleHus K cpe3aM MacCUBOB He IIofAep-
XKuBawTcsA. Pe3ynbraT obpalieHus 1o UHOEKCY Bcerga UMeeT THUII jsonb.

HUcnonb3ys omepalyio oOpaleHns Mo WHAEKCY B MPEOI0XKeHUN SET omepaTtopa UPDATE, MOXKHO M3Me-
HSTBb 3HAYEHUS jsonb. [IyTh TAaKOT0 00OpalleHus OOIXKeH ObITh «IIPOXOINUMBIM> [IJIsI BCeX YKa3aHHHBIX 3Ha-
YeHWH, eClIU OHU CYIIeCcTBYIOT. Hampumep, oyTb val['a'] ['b']['c'] MOXKHO IIPOUTH MOTHOCTHIO [0 C,
ecnmu val, val['a'l mval['a']l['b'] — oObeKTH. ECcniu Ke 3HaUYeHUWe val['a'] umu val['a']['b'] He
ompefnienieHo, OymeT co3[aH MyCToM 00BEKT, 3aIl0THSIEMBIH 110 Mepe HeobxogumocTu. OgHaKo, eCly 3Ha-
yeHHe COOCTBEHHO val UK JTI000€e U3 MPOMEXKYTOYHHIX 3HAYEeHUH CYIIIeCTBYeT U SIBJISIETCS He 00 BbEKTOM,
a, HaIpuMep, CTPOKOM, YMCJIOM HJIM CYIIHOCTBIO jsonb null, HPOUTH 3TOT IIyTh HEBO3MOKHO, TIO3TOMY
BO3HUKAET OmIMOKa ¥ TPaH3aKIIUs IPEPLIBAETCS.

ITpuMep cuHTaKCHCa oOpalleHus 110 UHIOEKCY:

—— H3Bieub 3HaueHue oOOBEKTa [0 KUy
SELECT ('{"a": 1}'::jsonb)['a']l;

—— H3Blleub 3HAUEHHE BIOXEHHOTO 06®bexTa IIo NyTH KIlloua
SELECT ('{"a": {"b": {"c": 1}}}'::jsonb)['a']['b'I['c'];

—— H3BIeub BIeMeHT MacCHuBa IIO HHIOEKCY
SELECT ('[1, "2", null]'::jsonb) [1];

—— H3MeHUuTh 3HaueHue ob6bexTa no xiawouy. OBpaTuTe BHUMAHUE Ha amnocTpodwl Bokpyr '1':
pucBauBaeMoe
—— BHauyeHHe TakXe OOIXHO OBITh THIa jsonb
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UPDATE table_name SET Jjsonb_field['key'] = '1';

—— 32To BBIBOBeT ommbky, ecnu jsonb_field['a']['b'] B xako#-nubo 3amnucu dIBIIETCd HE
OOBLEKTOM.

—-— Hanpumep, B {"a": 1} kxmnouy 'a' COOTBeTCTBYEeT UYHCIOBOE 3HaueHUEe

-— xmoua 'a'.

UPDATE table_name SET Jjsonb_field['a']l['b']l['c'] = "1';

—— OTdUunbTPOBATH 3alucu npeninoxeHuem WHERE c ofpamenHueM Mo Kiouy. [OCKONbKY PEe3yIbTaT
—— ofpameHud o kKnouy OymeT HUMEeThb TUN JsSonb, TakoH Xe THUll OOMXHO HMMEeThb CpaBHUBaeMoe C
HUM 3HauYeHUEe.

—— I BOWHBEIE KaBBIUKM mobaBneHbl, uTOOb CcTpoka "value" crTama OONYyCTUMOM CTPOKOH jsonb.
SELECT * FROM table_name WHERE jsonb_field['key'] = '""value"';

IIpucBauBaHMe jsonb Ipu OOpPAIEHUHN 10 NMHOEKCY B HEKOTOPHIX 0COOBIX Cciiydasax paboTaeT He Tak, Kak
¢ dyHKIMEN jsonb_set. Korma ncxogHoe 3HA4YeHUE jsonb — NULL, IPUCBaWBaHUE IIPU OOPAIEHUU II0
Kiouy OymeT paboTaTh, Kak OyaTO 3TO 3HaUeHHe — IycToe 3HadeHue JSON (Tuma MaccuB UIIHU OOBEKT,
B 3aBHCUMOCTH OT THIIA KJII0Ya):

—-— Tam, rpme none jsonb_field 6wimo NULL, ouo crtauet {"a": 1}
UPDATE table_name SET Jjsonb_field['a'] = '1';

—-— Tam, rpme mnone Jjsonb_field 6wmmo NULL, ouo craHeT [1]
UPDATE table_name SET Jjsonb_field[0] = "1"';

Ecnu nupoekc YKa3aH OJjid MaCCHBa, CogepzKalllero HegoCTaToO4YHO 3JIEMEHTOB, B HErO GYJIYT I00aBISITHCS
9JIEMEHTHI CO 3Ha4YeHueM NULL OO0 TeX IIOP, IIOKa MHOEKC He CTaHeT JOCTHXKHMMBIM H IIOKa He CTaHeT
BO3MOZKHBIM 3aaTh 3HAYEHHUE.

—-— Tam, rpe none jsonb_field 6wmmo [], oHO craHerT [null, null, 2];
-— TaMm, rpe none jsonb_field 6wmmo [0], oo craHer [0, null, 2]
UPDATE table_name SET Jjsonb_field[2] = '2"';

3HaueHHUe jsonb OyOeT MIPUHUMATh IPHUCBANBAHUS 10 HECYIIIECTBYIOIINUM IIYTSIM, €CJIH IIOCJIeOHUN CyIlle-
CTBYIOIINM 37I€eMEHT, KOTOPHIM HY2KHO HPOUTH, — 00BEKT UIM MAaCCHUB, B 3aBUCUMOCTH OT COOTBETCTBYIO-
1mero Kiroua (371eMeHT, Ha KOTOPHIH yKa3bIiBaeT MOCIeOHUN KOMIIOHEHT IIYTH, He IPOXOOUTCS U MOXKET
OBLITH JTIOOLIM). BiIO2KEHHEIE CTPYKTYPHL MACCUBOB ¥ 00BEKTOB OYIyT CO3MAaHLI U [IJIsI II€PBLIX JOIOIHSITCS
97IeMeHTaMH null OO HYKHOU IO3UIUY (3a0aHHOM B IIyTH), B KOTOPYIO MOXKeT OBITh IIOMEIIeHO IIPHCBa-
“BaeMoe 3HaUeHUe.

—-— Tam, rpe none jsonb_field 6wmmo {}, oHo craHeT {"a": [{"b": 1}1}
UPDATE table_name SET jsonb_field['a'][O]['b'] = '1";

-— Tam, rpe none jsonb_field 6wvmio [], oHO craHeT [null, {"a": 1}]
UPDATE table_name SET Jjsonb_field[l]['a'] = '1';

0

14.6. TpaHcchopmauum

751 pa3nuuHBIX NPOIEAYPHEIX SI3BIKOB IIPELCTaB/IeHHl IOIOJTHUTENIbHEIE PACIIMPEHNs, Pealnu3yloline
TpaHcopMaluuu OJIst THIA jsonb.

Pacmupenust st PL/Perl Ha3bIBaloTCs jsonb_plperl ¥ jsonb_plperlu. Korga oHUM MCIONMB3YIOTCS, 3HA-
YeHUs jsonb 0TOOPaxKarTCsS B COOTBETCTBYIOIINE CTPYKTYPHI Perl: MacCUBHI, XEITW UIW CKaJIsIPHI.

Pacmupenue gnsa PL/Python Ha3eiBaeTcs jsonb_plpython3u. Korga oHO UCIIONB3yeTCs, 3HAYEHUS jsonb
oTo6pakalTCs B COOTBETCTBYIOIINE CTPYKTYPH Python: clmoBapu, CIIMCKY MJIM CKaJISPHL.

W3 aTtux paCH.II/IpeHI/Iﬁ «OOBEPEHHBIM» CHHUTAETCA jsonb_plperl, TO €CTh €0 MOT'YT YCTAaHABIINBATh 00OBIU-
HEBI€ II0JIb30BaTeId, UMeKIlIue I1paBo CREATE B TeKYH.Ieﬂ 0a3e maHHBIX. OcTanbHBEIE pacminpeHusa MOryT
YCTaHaBJINBATh TOJIBKO CYII€PIIOJIb30BaTEIIN.

8.14.7. Tun jsonpath
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Tun jsonpath npegHa3HadeH OJIA peanu3aluy NonmepkKKu sa3biKa myTeit SQL/JSON B PostgreSQL, mos-
BOJISTIONIETr0 3¢ (PeKTUBHO BEIMIOIHATE 3ampockH K gaHHeIM JSON. OH ofecrnedyrBaeT JBOMYHOE IIPEICTaB-
neHue pa3obpanHHOro BeIpaxkeHwus nmyTu SQL/JSON, onmpemensioniero, Kakue 3JIEMEeHTHl JOJIXKHEI U3BJIe-
KaTbcs u3 gaHHbX JSON mist ganpHedied o6padoTku B pyukimsax SQL/JSON.

CeMaHTHKA IIpegUKaTOB U olepaTopoB A3biKa IyTedt SQL/JSON B 1menoMm coorBeTcTByeT SQL. B TO XKe
BpeMs, 4TO0O®I ¢ maHHBIMY JSON MOKHO OBIIO OTIEPUPOBATh €CTECTBEHHEIM 00pa30M, B CHHTAKCHCe Ty Tel
SQL/JSON npuHATHE HEKOTOPRIE CorJlallieHus JavaScript:

* Touka (.) MpuUMeHsIeTCS [JIs OOCTYIIa K 4JjIeHy 00BbeKTa.
* KgsagpaTHble CKOOKH ([ ]) IPUMEHSIOTCS A1 obpallleHrusT K MaCCUBY.
* DnemeHTH MaccuBoB B SQL/JSON nymepyioTcs ¢ 0, Torga Kak o6sr9HbIe MaccuBH SQL — ¢ 1.

Bripaxkenwne mytu SQL/JSON o06r19HO 3anuceiBaeTcs B SQL-3ampoce B BUAe CUMBOJIBHOM KOHCTAHTH SQL,
¥ TI09TOMY [IOJIZKHO 3aKJII0UaThCS B aoCTPOdHI, a M000# arocTpod, KOTOPHIHA HYKHO 3aKIIOYUTEL B 3TO
3Ha4YeHUe, MomKeH nybnupoBaTbes (cMm. [Tompasmen 4.1.2.1). Hepegko CcTPOKOBBEIE KOHCTAHTH TPebOyeT-
CsI UCIIO/Ib30BaTh U BHYTPH BHIpaKeHuM nyteli. Ha Takrve KOHCTaHTHI PAaCIIPOCTPAHAIOTCS COTJIAllleHUs
JavaScript/ECMAScript: oHM OOJI>KHEBI 3aKJII0YaThCS B IBOMHLBIE KaBLIUKY, a OJIS IIPeACTaBIeHUsA CUMBO-
JIOB, KOTOPHIE CJIOZKHO BBECTH MHA4e, UCIIOJIL3YIOTCS CIIELIIOCIeNOBaTEIbHOCTH C 00paTHOM KOCOM Yep-
TOM. B YaCTHOCTHU, CUMBOJI ﬂBOﬁHbIX KaBBEIYE€K BHYTPHU CTpOKOBOfI KOHCTAHTHI 3allMChIBAE€TCA KakK \", a
cobcTBeHHO 0OpaTHas Kocas depra Kak \\. B 4ucio gpyrux coenmnocieqoBaTelbHOCTeN, BOCIIPUHUMae-
MEBEIX B CTPOKax JavaScript, Bxogat: \b, \f, \n, \r, \t, \v, BEIpaXxalollyie pa3JIUudYHbLIe YIIPaBIIOIIue CUM-
Bosibl ASCII, \xNN, BEIpazkamliias CHMBOJI KOJOM B BUZE TOJIBKO [BYX IIIeCTHAOIIaTEPUYHEIX UMD, \uNNNN,
BhIpazkatoIas cuMBoil Unicode KomoM B BUIE YETHIPEX IIECTHAOIATEPUYHBIX ITUDP, a TakKXkKe \u{N...},
TI03BOJISIIONIAS OJI 3amucu Koga cuMBoa Unicode mcmonb30BaTh OT 1 [0 6 IIeCTHaAlAaTEPUYHBIX ITUDP.

Bpra}KeHHe IIYTU COCTOUT M3 IIOCII€O0BATEJIbBHOCTHU 3JIEMEHTOB IIYTHU, KOTOPbBIE€ MOT'YT OBITh cilenymoumu-
MH:

* KoncTadTH npuMuTUBHEIX TUIIOB JSON: TekcT Unicode, yucna u 3HadeHud true, false u null.
e TlepeMmeHHBIE ITyTH IIEPEYUCIEHE B Tabnuie 8.24.

¢ OmepaTopel o0pallleHus mepednciielsl B Tabmuie 8.25.

* OrmepaTopsl U METOOH jsonpath mepedyucieHsl B [Togpa3nene 9.16.2.2.

° CKOGKI/I, IIPUMEHAIINneCa Ojisd 06pa3OBaHI/I5{ BBIpa}KGHI/Iﬂ (I)I/IHBTpa 1 USMEHEHUS IIOPAOKa BEIYUCIIE-
HHUA IIYyTH.

Bonee nogpo6HO MCHOJIE30BaHUE BHIPAXKEHUM jsonpath ¢ GyHKIHsIMU 3ammpocoB SQL/JSON ommcano B
ITogpa3zmene 9.16.2.

Ta6aumna 8.24. I[lepeMeHHBIE jsonpath

IlepeMmenHasn Onucanue

$ IlepeMenHas, nIpeacTapnsaionias 3Hadenre JSON, purypupyroiiee B
3arpoce (3s1emMeHm KoHmekcma).

$varname HNMmeHoBaHHas nmepeMenHasi. E€ 3HaueHne MoxeT OBITh 3a/IaHO B
napaMeTpe vars, KOTOPBLIM MPUHUMAIOT pa3nudlbie QyHKIUU obpa-
6otku JSON; mogpo6buocTu B Tabmuie 9.48.

d ITepemeHnHas, NIPenCTaBISIONIAS PE3YJIbTAT BEIYUCIIEHUS ITYTU B BHI-
paxeHUSIX PUIHTPOB.

Tao6auma 8.25. OnepaTopsl O0OpaIIeHusi B jsonpath

Omneparop oOpalieHust Onucanue

.key OnepaTop obpalleHus K 4ieHy o0beKTa, BLIOMpaeMoMy I10 3afaH-
HOMY Kitouy. Eciu uMs Kilioda COBIIafgaeT C UMeHeM KaKoi-mubo
TepeMeHHOM, HaYNHAIIIUMCS C $, UM He COOTBETCTBYET IeHCTBY-

n

."SuMsg_nepeMeHHOHR
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OnepaTop oOpaleHust OnucaHue

omuM B JavaScript TpeboBaHUSIM K HOSHTH(GUKATOPAM, OHO JOJIXK-
HO 3aK/II0YaThCs B IBOMHBIE KABHIUKK ¥ TaKMM 00pa30M IIpefcTaB-
JIATHCS KaK CTPOKOBasi KOHCTAHTA.

LF OmnepaTop oOpalleHus 10 3BE3M0YKe, KOTOPHIM BO3BpAIllaeT 3HavYe-
HUS BCEX YJIEHOB, HAXOOAIIMXCS Ha BEPXHEM YPOBHE OOBEKTA.

L PeKypCuBHBII omepaTop oOpallleHus 10 3BE30YKe, KOTOPBIH IPO-
XOOUT II0 BCeM YpOBHSM uepapxuu JSON Tekyiiero o6beKTa u Bo3-
BpalllaeT BCce 3HAYEeHHUS YJIeHOB, BHE 3aBUCUMOCTH OT UX YPOBHS
BIIOXXEHHOCTH. IDTO peanu3oBaHHoe B PostgreSQL paciupenue
ctarmaprta SQL/JSON.

.**{ ypoBeHb} 9TOT omepaTop momobeH . **, HO BEHIOMPAET TOJIBKO YKa3aHHEBIE
ypoBHU umepapxuu JSON. YpoBHU BI0OKEHHOCTHU 3a0al0TCHA LEJIHI-

.**{HauanpHEIH_ypOoBEeHE tO MU YHCJIaMU, IIPU 3TOM HYJIEBOU YPOBEHb COOTBETCTBYET TEKYIIEMY

KOHEUHbIH_ypOBeHb } o0bekTy. st ob6paleHuss K caMOMy HUKHEMY YPOBHIO BIIOKEHHO-

CTH MOKHO HCIIOJIb30BaTh KJTFOYEBOE CJIOBO last. DTO peayin30BaH-
Hoe B PostgreSQL pacmmpenue cranmapta SQL/JSON.

[cemexTOop, ...] OmnepaTop obpalleHus K 39JIEMEHTY MaCCHBa. CenrexrTop MOXKET 3ada-
BaTbCsA B OBYX (l)OpMaX: HHOexc UIIN HavyalbHEIH_HHOEXC to xoHeu-—
ueiit_unnexc . [lepBast popma BeIOMpPaeT eAUHCTBEHHBIN 3JIEMEHT 110
uHpOekcy. Bropas ¢opMa BEIOMpPaeT cpe3 MacCcuBa 110 IBYM UHIEK-
caM, BKITIOYaIOIIUH KpafIHI/Ie 3JIEMEHTEI, COOTBETCTBYIIINE€ 3HAYEHU-
SIM Haya/lbHBIH _HHIOEKC W KOHEUHEIH _HHIEKC .

3amaBaeMbId mugexc MOXKET OBITh IIEJIOYHCIICHHEBIM 3HAaYeHHeM HUIIn
BBEIpakeHHEM, BO3BpallalolliM eIUHCTBEHHOE YHCII0, KOTOPOe aB-
TOMaTUYECKU IPUBOOUTCA K 1leioMy. MHOEeKC 0 COOTBETCTBYET IEP-
BOMY 3JIEMEHTY MaccCHuBa. TakXke B KaueCTBe UHAEKCa IPUHUMAaET-
CsI KJTI0OUEBO€ CJIOBO last, 0003Hauamwllee HHAEKC IMOCIeIHero aje-
MeHTa MaCCHBa, YTO MOJIe3HO Npu 00paboTKe MaCCUBOB HEU3BECT-
HOM OJINHEIL.

[*] OmepaTop oOpallleHus K 3JIeMeHTaM MacCHBa 110 3BE3M0YKe, BO3-
BpaIaiomui BCe 3JIeMeHTH MacCHBa.

8.15. MaccuBbl

PostgreSQL mmo3BoseT OIpenessiTh CTONOIE TabIUITEI KAK MHOTOMEPHBIE MACCHUBEI IIEPEMEHHON AJINHEL.
SHeMeHTaMI/I MACCHUBOB MOFYT 6bITB J'[IO6bIe BCTpoeHHbIe niin OHpeHeHéHHHe II0JIb30BATEJIsAMHU 68.30B]>Ie
THIIHI, nepetmcneHH;{, COCTABHEIE THUIIBI, TUIIBI-OWUAIIA30HLI UJIX OJOMEHEI.

8.15.1. O6baABNE@HUA TUNOB MAaCCUBOB
YT0o6BI IPOUITIOCTPUPOBATEL UCTIOJIb30BaHUE MaCCUBOB, MBL CO3[aAUM TaKyl0 TabIuIy:

CREATE TABLE sal_emp (

name text,
pay_by_quarter integer|],
schedule text[][]

)

Kak mmokasaHo, o1 0ObSIBIIEHHSI THIIa MaCCHBa K Ha3BaHUIO THUIIA 3JIEMEHTOB HOOABISIOTCS KBaJpaTHHIE
cko0ku ([]). [lToka3aHHas BEIIIIE KOMaHOa CO3[acT TabJHIy sal_emp CO CTOJOIIAMM THIIOB text (name),
OOHOMEPHBIY MAacCHUB C 3JIeMeHTaMU integer (pay_by_quarter), IPEOCTaABIAIONINY KBAapTalIbHYIO 3ap-
naaTy paboOTHUKOB, M OBYXMEPHBIM MAacCUB C 3JIeMEeHTaMM text (schedule), IPEACTABISIONIUN HEIEIb-
HBIY rpaduK paboTHUKA.

KoMaHma CREATE TABLE II03BOJISIET TaKXkKe yYKal3aTh TOYHBINA pa3Mep MacCHUBOB, HAallpuMep TakK:
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CREATE TABLE tictactoe (
squares integer[3] [3]
)i
OpHako TeKylllasi peajau3alius UTHOPUPYET BCe YKa3aHHBIE Pa3MepEHl, T. €. GaKTUYeCKH pa3Mep MacCuBa
OCTaETCSI HEOIIPEeOeIEHHBIM.

Tekyiasi peanu3alus TakKe He OTPAaHUYHBAET YHMCII0 Pa3MepPHOCTEN. Bce anmeMeHTh MaCCUBOB CUHUTA-
IOTCSI OMHOT'O THIIA, BHE 3aBUCUMOCTH OT €T0 pa3Mepa U 4ucjia pa3MepHocTel. [109ToMy SIBHO YKa3bIBaTh
YHCJIO 3JIEMEHTOB MJIX Pa3MePHOCTel B KOMaH[e CREATE TABLE HMEET CMBICJI TOIBKO [JIs JOKYMEHTH-
poBaHus, Ha MeXaHu3M PaboThl C MACCHBOM 9TO HE BIIMSIET.

7151 00BsSIBIIEHUST ODHOMEPHEBEIX MAaCCHBOB MOXKHO ITPUMEHSTh aTbTEPHATUBHYIO 3aIlMCh C KJIIOYEBLIM CJIO-
BOM ARRAY, COOTBETCTBYMIOIIYIO cTaHAapTy SQL. CTosnber pay_by_quarter MOXKHO OHIJIO OBI OITPEOEIIUTH
TaK:

pay_by_quarter integer ARRAY[4],
Wnu 6e3 ykazaHus pa3Mepa MacCHUBa:
pay_by_quarter integer ARRAY,

3ameThTe, YTO U B 3TOM ciydae PostgreSQL He HaKagplBaeT orpaHUYeHUs Ha (paKTUUECKUM pa3Mep
MaccuBa.

15.2. BBoa 3Ha4YeHUsa MaccuBa

Yrto6nl 3amucaTh 3HaYEHNE MacCHUBa B Bufe OYKBaJIbHOM KOHCTAHTHI, 3aK/IIOYUTE 3HAUEHUS 3JI€MEHTOB
B ¢puUrypHBIE CKOOKH M pas3menuTe ux 3ansaTeiMu. (Eciu BaMm 3HakoM C, BEI HaWETe, YTO 9TO IIOXO0XKe Ha
CUMHTAKCUC MHUIIMANIU3aluu CTPYKTYP B C.) BB MOKeTe 3aK/II0YUTh 3HaUeHUe 1I000T0 371eMeHTa B IBOM-
HBbIe KaBBIYKH, @ €C/IM OH COMEPKUT 3alIAThie UTH QUTYPHBEIE CKOOKH, 3TO 00513aTEILHO HYKHO CHENaTh.
(ITompo6Hee 310 ommcano HuUXKe.) TakuM o6pa3oM, 001U (opMaT KOHCTAHTHE MaCCHBa BHITTISIAUT TaK:

'{ BHauvenmel pal3genHTenp 3HAUYEHHEZ pPal3nelHTenb ... '

e pasnenurens — CUMBOJI, YKa3aHHBIN B Ka4eCTBE Pa3desInTelIsI B COOTBETCTBYIOIIEH 3anucy B Tabuie
pg_type. 175 CTaHOAPTHBIX TUIIOB JaHHBIX, CYIIECTBYIOIINX B UCTpuOyTuBe PostgreSQL, pa3menuTenem
SBJIsIeTCS 3amsaTas (,), 3a UCKIII0OYeHKWeM JIMIIbL THIIA box, B KOTOPOM Pa3feUuTelb —TOYKa C 3allsaTOH
(;). Kaxpmoe snauenme 30eCh — 3TO JIMO0 KOHCTAHTa THUIIA 3JIEMEHTa MAaCCHUBA, JIN0O0 BIIOZKEHHBIM MaCCHUB.
Hampumep, KOHCTaHTa MacCHUBa MOXKET ObITh TAKOM!:

"{{1,2,3},{4,5,6},{7,8,9}}'

OTa KOHCTaHTa OIpeAessieT ABYXMEPHBIN MacCuB 3X3, COCTOSIINN U3 TPEX BIIOKEHHBIX MAaCCUBOB I1EJTBIX
qucel.

YTo0OBI TPUCBOUTH 3JIEMEHTY MaccuBa 3Hadenme NULL, mocTaTOYHO HMPOCTO HamuMcaTh NULL (perucTp
CHMMBOJIOB IPY 9TOM He UMeeT 3HadeHus). Eciu ke TpeOyeTcs 4o0aBUTH B MAaCCUB CTPOKY, COIEPKAIIIYIO
«NULL», 9TO €710BO Hy2KHO 3aKJIIOYUTH B IBOMHBIE KABLHIUKH.

(Takoro poa KOHCTAHTHE MAaCCHUBOB Ha CaMOM [iejie MPEACTaBIISAIOT cCO00M BCETO JIUIL YaCTHRIM CIiydan
KOHCTaHT, onucaHHbIX B [logpa3nerne 4.1.2.7. KoHCTaHTa M3HavajbHO BOCIIPMHHUMAaETCS KaK CTPOKa M
nepemaeTcs Ipolenype mpeobpa3zoBaHUsT BBOOUMOT'O MaccuBa. IIpu 3ToM MoXKeT moTpeboBaThCs SIBHO
yKas3aTh LIeJIeBOU THIL.)

Temeps MBI MOXKEM IMOKA3aTh HECKOJIBKO OIEPATOPOB INSERT:

INSERT INTO sal_emp
VALUES ('Bill',
'{10000, 10000, 10000, 10000%}"',
'"{{"meeting", "lunch"}, {"training", "presentation"}}'");

INSERT INTO sal_emp
VALUES ('Carol',
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'{20000, 25000, 25000, 25000}"',
'{{"breakfast", "consulting"}, {"meeting", "lunch"}}');

Pe3ynbrat OBYX IPEmBIOYIUX KOMaH]:

SELECT * FROM sal_emp;

name | pay_by_dguarter | schedule

,,,,, o
Bill |]{10000,10000,10000,10000}|{{meeting,lunch}, {training, presentation}}
Carol|{20000,25000,25000,25000} |{{breakfast,consulting}, {meeting, lunch}}
(2 rows)

B MHOTOMEPHBIX MACCHUBOB YKCJIO 3JIEMEHTOB B KaXKI0H Pa3MepPHOCTH MOJIZKHO OBITH OOUHAKOBEIM; B IIPO-
THBHOM CJIy4yae BO3HHKaeT omubKa. Hampumep:

INSERT INTO sal_emp
VALUES ('Bill'"',
'{10000, 10000, 10000, 10000%}"',

'{{"meeting", "lunch"}, {"meeting"}}');
OIIMBKA : 0714 MHOTOMEPHEIX MAaCCHBOB IOIXHBl 3a0aBaTbCd BHPAXEHHI C COOTBETCTBYVIOINUMHA
Pa3MepHOCTIMHU

Tak>ke MOXKHO MCIIOJIb30BaTh CHHTAKCHC KOHCTPYKTOPaA ARRAY:

INSERT INTO sal_emp
VALUES ('Bill',
ARRAY[10000, 10000, 10000, 1000071,
ARRAY[['meeting', 'lunch'], ['training', 'presentation']]);

INSERT INTO sal_emp
VALUES ('Carol',
ARRAY[20000, 25000, 25000, 2500071,
ARRAY [ ['breakfast', 'consulting'], ['meeting', 'lunch']]);

3aMeThTe, UTO 9JIEMEHTHI MacCHBa 3eCh — 3TO NpPocThle SQL-KOHCTAHTHL UJIN BEIPAXKEHUS; U II03TOMY,
HaIpUMep CTPOKM OyayT 3aKaiodYaTbCs B OOMHAPHBIE anocTpodbl, a He B OBOWHBIE, KaK B OYKBaIbHOM
KOHCTaHTe MaccuBa. bojyiee moapoOHO KOHCTPYKTOP ARRAY o6cyxkmaeTcs B [lonpaspmene 4.2.12,

8.15.3. ObpaweHue K MaccmBam

[Io6GaBuB maHHBIE B TAOIHITy, MBI MOXKEM HepPelTH K BhIOOpKaM. CHavyana Mbl HOKaXKeM, KakK IIOIy4YHuTh
OOWH 3JIEMEHT MacCCHBa. DTOT 3allpoC IIONydYaeT UMeHa COTPYIHHMKOB, 3apIljiaTa KOTOPBHIX M3MEHUIACh
BO BTOPOM KBapTaje:

SELECT name FROM sal_emp WHERE pay_by_quarter[l] <> pay_by_quarter[2];

HMHpOeKCH 37IeMeHTOB MaCCHBa 3alMCHBAIOTCS B KBaIpaTHHIX CKOOKax. [To ymomuanuio B PostgreSQL geri-
CTBYEeT COrJlallieHue 0 HyMepalluu 3JIEMEeHTOB MacCHBa C 1, TO eCTh B MaCCHUBE U3 n 3JIEMEHTOB II€PBLIM
CUUTAETCd array[l], a IOCJII€eOHUM — array[n].

OTOT 3ampoc BEIAAET 3apIljiaTy BCeX COTPYOHUKOB B TPETheM KBapTase:

SELECT pay_by_quarter[3] FROM sal_emp;

pay_by_qgquarter

10000
25000
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(2 rows)

ME&I TaKzKe MOXKEM T0JIy4aTh OOBIYHBIE TPSIMOYTOJIbHEIE CPE3BkI MaCCUBA, TO €CTh IToAMaccuBhl. Cpe3 Mac-
cuBa 0003HAYAETCS KaK HMXHISI-TPAHHIA: BepXHIg—rpanyuya AJIs1 OGHOM T HECKOJIPKUX Pa3MEPHOCTEH.
Hanmpuwmep, 3TOT 3anpoc moaydaeT lepBble IYHKTH B rpaduke busa B mepBhle IBa OHS HEOEJN:

SELECT schedule[1:2][1:1] FROM sal_emp WHERE name = 'Bill';

schedule
{{meeting}, {training}}
(1 row)

Ecnu ogHa 3 pa3MepHOCTEe! 3amucala B BUAE cpe3a, TO eCTh COIEPKUT OBOETOYHE, TOTIa CPE3 PaCIIPO-
CTpaHsSIeTCS Ha BCe pa3MepHOCTU. EClu mpu 3TOM IJI PAa3MEPHOCTH YKa3bIBAETCS TOJIBKO OOHO YHCIIO
(6e3 mBOeTOYMS), B Cpe3 BOMAYT 3JIeMeHT OT 1 o 3amaHHOro HoMepa. Hanpumep, B 3TOM npumMepe [2]
OymeT paBHO3HAYHO [1:2]:

SELECT schedule[1:2][2] FROM sal_emp WHERE name = 'Bill';

schedule
{{meeting, lunch}, {training, presentation}}
(1 row)

Bo u3bexxanue IIYTAaHUIEI C 06pameHHeM K OOHOMY 3JJIEMEHTY, CPE3HI JIYyUIllie BCerda 3allMChIBATh ABHO
OJIsd BCEeX H3MepeHHﬁ, Hampumep [1:2][1:1] BMeCTO [2] [1:1].

3HayeHHUd HHXHA 9 —TIPaHHIa u/unu BepxHdd—rpaHuia B YKAa3aHUU CPe3a MOXKHO OIIYCTUTH; OIIyIIIEeHHAasd
rpaHUlla 3aMeHseTCSA HUXKHUM UJIU BEPXHUM IIpeneioM UHOeKCOB MaccuBa. Hanpumep:

SELECT schedule[:2][2:] FROM sal_emp WHERE name = 'Bill';

schedule
{{lunch}, {presentation}}
(1 row)

SELECT schedule[:][1:1] FROM sal_emp WHERE name = 'Bill';

schedule
{{meeting}, {training}}
(1 row)

BripakeHue obpallleHUs K 3JIeMeHTy MaccuBa Bo3BpaTuT NULL, ecniu caM MacCUB UJIH OTHO U3 BEIpaXkKe-
HUY nHAEeKCOoB 91eMeHTa paBHEl NULL. 3uauenrne NULL Takxke BO3BpallaeTCs, €CJIX UHAEKC BBIXOOUT 3a
TPaHUIIEI MaccuBa (3TO He cunuTaeTcs ommbKoi). Hanmpumep, ecinu schedule B HACTOSILIEE BPEMS HUMEET
pa3MepHOCTH [1:3][1:2], pe3yJibTaToM oOparieHus K schedule[3] [3] 6ymeTr NULL. ITomo6ubIM 06Gpa-
30M, Ipu oOpallleHuy K 3IeMEHTY MacCHBa C HEITPaBUIILHBIM YKUCJIOM MHAEKCOB Bo3BpailaeTcs NULL,
a He omuOKa.

Ananoruyno, NULL Bo3BpamaeTcss mpu obpaleHn K cpe3y MacCuBa, eClIM caM MAaCCUB WM OOHO W3
BHIpAKEHUU, OIIPEeNeIaIIuX HHOEeKCH 971eMeHTOoB, paBHb NULL. OgHako B Apyrux ciy4dasx, HallpuMep,
KOTrla TPaHULLl Cpe3a BBIXOOAT 3a paMKHM Maccuba, Bo3Bpainaercsa He NULL, a nycTtou Maccus (C pas-
MepHOCThIO 0). (Tak CIOXKMUIOCH UCTOPUYECKH, UTO B TOM CPE3hI OTIUYAIOTCS OT OOpALIeHNH K OOBIYHBIM
sneMeHTaM.) Ecnu 3anpoIlleHHEIN Cpe3 IlepeceKaeT IpaHuIbl MacCuBa, Torga Bo3spainaercsa He NULL,
a cpe3, COKPAIEHHBIN 00 0071aCTH IepecevyeHus.

TeKYH.[I/Ie Pa3MePEI 3HAYEHUA MaCCHUBA MOZXKHO ITOJTYYUTHh C IIOMOIIIBIO (1)YHKU,'I/II/I array_dims:

SELECT array_dims (schedule) FROM sal_emp WHERE name = 'Carol';
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array_dims

[1:2]1[1:2]
(1 row)

array_dims BEIDAET pe3yabTaT THUIIA text, YTO YIOOHO CKOpee AJIs JII0fEeH, YeM OJIsi HporpaMM. PasMeper
MacCCHBa TaKXKe MOXKHO IIOIYyYHUTh C IOMOIIbIO GYHKIUHN array_upper M array_lower, KOTOPEIE BO3Bpa-
IIIaI0T COOTBETCTBEHHO BEPXHIOI0 M HUXKHIOIO T'PAHUITY OIS YKa3aHHOM Pa3MepPHOCTH:

SELECT array_upper (schedule, 1) FROM sal_emp WHERE name = 'Carol';

array_upper
(1 row)
array_Jlength BO3BpaAllla€T 9YHUCJIO 3JIEMEHTOB B YKaBaHHOﬁ Pa3MEPHOCTHU MaCCHBa:

SELECT array_length(schedule, 1) FROM sal_emp WHERE name = 'Carol';

array_length
(1 row)

cardinality BO3BpalllaeT 00Illee YHCJIO 3JIEMEHTOB MacCCHBa II0 BceM u3MepeHusM. PaKTUYEeCKH 3TO
YHCJIO CTPOK, KOTOPOE BEPHET PYHKIIUST unnest:

SELECT cardinality(schedule) FROM sal_emp WHERE name = 'Carol';

cardinality

(1 row)

15.4. A3MmeHeHue MacCUBOB

3HaueHNe MacCHuBa MOXKHO 3aMEHUTh IIOJTHOCTHIO TakK:

UPDATE sal_emp SET pay_by_quarter = '{25000,25000,27000,27000}"
WHERE name = 'Carol';

UJIN UCIIOJIB3YA CUHTAKCHUC ARRAY:

UPDATE sal_emp SET pay_by_quarter = ARRAY[25000,25000,27000,27000]
WHERE name = 'Carol';

Takxke MOXKHO M3MEHUTL OOUH 3JIEMEHT MaCCHBa:

UPDATE sal_emp SET pay_by_qgquarter[4] = 15000
WHERE name = 'Bill';

UJIN Cpe3:

UPDATE sal_emp SET pay_by_qgquarter[l1:2] = '{27000,27000}"
WHERE name = 'Carol';

HpI/I 9TOM B YKa3aHHNHU Cpe3a MOXKeT OBITH OIIYUIEeHA HHXHI9—-TrPaHHga u/unmn BepxHI94g—rpaHHiga, HO TOJIBKO
IOt MaccuBa, otmuyHoro oT NULL, u uMeIoIlero HeHyJIeBYI0 pa3MepPHOCTh (MHa4Ye HEU3BECTHO, KaKue
TpaHUYHBIE 3HAaUEHUS OOIXKHEI ITOICTaBJIATHCSI BMECTO OITYIIeHHBIX).

CoxpaHEHHBIN MaCCUB MOXKHO PACIIUPUTh, OTIPEENNB 3HaYEHU S paHee OTCYTCTBOBABIIIUX B HEM 3JIEMEH-
TOB. [Ipu 3TOM BCe 3JIeMEHTE], pacliojlaraloiuecs MeXay CyILIeCTBOBABIINMY paHee U HOBBIMU, IIPUHU-
matoT 3HaveHusa NULL. Hampumep, eciim MacCUB myarray COOEPXKUT 4 371eMeHTa, IT0ocjie IpHUCcBanBaHUA
3HAYEHUs IJIEMEHTYy myarray[6] ero miuHa OymeT paBHa 6, a myarray[5] OymeT comepxkaTh NULL. B

177



Tunel JaHHBIX

HacCTosAIllee BpeMs HOJI06H06 pacmiupeHnne Iogaoep2kKuBaeTCd TOJIBKO OJId OOHOMEDPHBIX, HO HE MHOTOMEDP-
HBIX MaCCHBOB.

Onpenenﬂﬂ 3JIEMEHTHI ITIO UHOEeKCaM, MO2KHO CO30aBaTh MAaCCHUBEI, B KOTOPEIX HyMepallud 3JIEMEHTOB MO-
JKeT HauMHAThCA He C 1. HaanMep, MOZKHO IIPHCBOUTH 3HAYEHHUE BBIPAKEHUIO myarray [—2:7] U TAKUM
o6pa30M CO30aThb MAaCCHUB, B KOTOPOM 6YJIYT 3JIEMEHTHI C UHOEeKCaMU OT -2 O0 7.

3HauYeHUS MaCCHBa TaK¥Ke MOKHO CKOHCTPYHPOBATh C IIOMOIIIBIO OllepaTopa KOHKaTeHalluu, | |:

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

?column?

{1,2,3,4}

(1 row)

SELECT ARRAY[5,6] || ARRAY[[1,2],1[3,41]1;
?column?

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

OnepaTop KOHKATEHalluH II03BOJIAE€T BCTaBUTL OOWH 3JIEMEHT B Ha4daJIO UJIKM B KOHEILl OJHOMEPHOI'O MacC-
cuBa. OH TakKXe MOXKeT IIPUHATE JBa N-MEPHBIX MaCCHBa UJIN MaCCHBEI pa3MepHOCTefI NU N+1.

Korma B Havyano ujim KOHEI[ OJHOMEPHOTO0 MaCCHBa BCTABISIETCS OOMH 3JIEMEHT, B 00Pa30BaHHOM B pe-
3yJIbTaTe MaccuBe Oy[eT Ta JXKe HUXKHSISA I'PaHuIla, YTO U B MaccuBe-onepanme. Hampumep:

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 ckmapipIBaloTCs IBa MacCHBa OMMHAKOBLIX Pa3MEePHOCTEH, B pe3yIbTaTe COXPaHIeTCA HUXKHASL Ipa-
HUIla BHEITHEH pa3MepHOCTH JIeBOTO ollepaH/a. BEIXOIHOM MacCUB BKII0YAET BCE 3JIEMEHTHI JIEBOTO OIle-
paHma, oce KOTOPEIX Ho0aBIISIOTCS BCe 311eMeHTH ITpaBoro. Hampumep:

SELECT array_dims (ARRAY[1,2] || ARRAY[3,4,5]);
array_dims

[1:5]
(1 row)

SELECT array_dims (ARRAY[[1,2],[3,4]] || ARRAY[[5,6]1,[7,81,109,011);
array_dims

[1:5][1:2]
(1 row)

Korpa Kk MaccuBy pa3MepHOCTH N+1 Cliepefy UM c3anu 0o0aBsgeTCsI N-MePHBIN MaCCHUB, OH BCTaBIISETCS
AQHAJIOTUYHO TOMY, KaK B MacCCHUB BCTABJIIETCS 3JIEMEHT (3T0 OBLJIO omucaHo BhIme). JI060# N-MepHBIN
MacCCHUB 10 CyTH SBJISIETCS 3JIEMEHTOM BO BHENIHElN pa3MepHOCTH MacCCHBa, MMEKIIEeTr0 pa3MepPHOCTb N
+1. Hanipumep:

SELECT array_dims (ARRAY[1,2] || ARRAY[[3,4],[5,6]1);
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array_dims

[1:3]1[1:2]
(1 row)

MaccuB TakXke MOXKHO CKOHCTPYHPOBATh C HOMOIIBI0 GYHKIUHE array_prepend, array_append HU
array_cat. [lepBble OBe QYHKIIMY MOONEPKUBAIOT TOJIHKO OQHOMEPHBIE MaCCHUBHI, @ array_cat TOAOEp-
KHWBaeT U MHOTOMepHBIe. HEeCKOTEKO MTPHUMEPOB:

SELECT array_prepend(l, ARRAY[2,3]);
array_prepend

{1,2,3}
(1 row)

SELECT array_append (ARRAY[1,2], 3);
array_append

{1,2,3}
(1 row)

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

{1,2,3,4}
(1 row)
SELECT array_cat (ARRAY([[1,2],[3,4]1], ARRAY[5,6]);

array_cat

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

SELECT array_cat (ARRAY[5,6], ARRAY[[1,2]1,13,411);
array_cat

{{5,6},{1,2},1{3,4}}

B IIPOCTRIX CIIy4Yasax OIIMCAHHBIN BHIIIE OoIrepaTop KOHKaTeHalluu IIPeJIIOYTUTEeJIbHEE HEIIOCPEOCTBEHHOI'O
BBI30OBa 9TUX QyHKIUH. OOHAKO TaK KaK OIepaTop KOHKATEHAIlNU ITepPerpyKeH OJid PeIIeHus BCeX TPEX
3aa4, BO3MOXKHEI CUTyallul, KOI'la JIy4llle IIDUMEHUTh OOHY M3 3TUX (I)YHKLII/If/i BO u3bexkaHue HEeOOHO-
3HAYHOCTHU. Hanpumep, pacCMOTpPUTE:

SELECT ARRAY[1, 2] || '{3, 4}"'; —— HETHUIHU3HUPOBAHHAY CTPOKA BOCIPHHHUMAETCH KakK MACCHUB
?column?
{1,2,3,4}

SELECT ARRAY[1, 2] || '7'; —— Xaxk U BTa

ERROR: malformed array literal: "7"

SELECT ARRAY[1, 2] || NULL; —-— xax u b6yxBanbuei NULL
?column?
{1,2}
(1 row)
SELECT array_append (ARRAY[1, 2], NULL); —— B5TO MOIIO HMMETbhCH B BHIOY Ha CaMoOM nene

array_append
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{1,2,NULL}

B moka3aHHBIX TpUMepPax aHaJIu3aTop 3arpoca BUAUT IIEJIOYNCIIEHHBIM MaCCUB C OJHOM CTOPOHEI OIlepa-
TOpa KOHKaTeHAIlUW ¥ KOHCTAHTY HEONPEOEIEHHOT0 THUIIa C Apyroi. CorjlacHO CBOMM ITpaBUjIaM pa3pe-
IIeHWs THUIIa KOHCTAHT, OH II0JjlaraeT, YTO OHA MMEET TOT Ke THII, YTO U APYTrod OoIepaHI — B HJaHHOM
criydae IeJIOYHUCIIEHHBIM MaccuB. [I03TOMy IIpefArionaraeTcs, 4YTO OllepaTop KOHKaTeHaIlluu 30eCh Ipef-
cTaBnsAeT PyHKIUIO array_cat, a He array_append. ECIIM 3TO pellleHre OKa3hIBAETCSI HEBEPHBIM, €T0
MOKHO CKOPPEKTUPOBATH, IPUBEMS KOHCTAHTY K THUITY 3JIEMEHTa MacCCHBa; OMHAKO MOXKET OBITh JIydIle
SIBHO MCIIOJIb30BaTh PYHKIIUIO array_append.

8.15.5. NMNouck 3HaAaYeHUNn B MacCuBax

YT0oOBl HAWTH 3HAYEHME B MacCHUBe, HEOOXOOUMO IPOBEPUTH BCE €r0 3JIEMEHTHI. DTO MOXKHO CHeNaTh
BPYUYHYIO, €CJIU BhI 3HAeTe pa3Mep MaccuBa. Hanpumep:

SELECT * FROM sal_emp WHERE pay_by_quarter[1] 10000 OR
pay_by_qgquarter[2] = 10000 OR
pay_by_quarter[3] = 10000 OR
pay_by_quarter[4] = 10000;

OmHako ¢ GOJIBIIIMM MaCCHBAMU 3TOT METOM CTAHOBUTCS YTOMUTEJIPHBIM, U K TOMY 2Ke OH He paboTaer,
KOTa pa3Mep MacCHuBa HeM3BeCTeH. ANbTEePHATUBHEBEIM ITOaxon onmcaH B Pa3zmerne 9.24. IToka3aHHBIN
BRIIIIE 3aIIPOC MOXKHO OBLIJIO IIeperiucaTh TakK:

SELECT * FROM sal_emp WHERE 10000 = ANY (pay_by_quarter);

A Tak MOKHO HaliTH B TabIuIle CTPOKH, B KOTOPHIX MAaCCUBHL COflep3KaT TOIbKO 3HaYeHus, paBHeie 10000:
SELECT * FROM sal_emp WHERE 10000 = ALL (pay_by_gqguarter);

Kpome Toro, mns ofOpameHus K 3JIeMeHTaM MacCCHBa MOXKHO HCIIONb30BaTh (QYHKIMIO
generate_subscripts. Hanpumep Tak:

SELECT * FROM
(SELECT pay_by_quarter,
generate_subscripts (pay_by_quarter, 1) AS s
FROM sal_emp) AS foo
WHERE pay_by_quarter[s] = 10000;

Ota yukIMsa onrucaHa B Tabmure 9.65.

Tak>XKe MCKaTh B MacCUBe 3HaYE€HUS MOIKHO, MCIIOJIb3YS OIEPaTop &&, KOTOPBIN ITPOBEPSIET, IepEeKPhIBa-
€TCs JIU JIeBBIU OIlepaH[ C IIpaBhLIM. Hampuwmep:

SELECT * FROM sal_emp WHERE pay_by_quarter && ARRAY[10000];

DTOT U OPyrue orepaTopsl Al paboThl ¢ MaccuBaMu onucaHbel B Pasmerie 9.19. OH MoxKeT OBITh YCKOPEH
C IIOMOIIBLIO IIOOXOMOSINEro HHAeKCa, KaK onucaHo B Paznerne 11.2.

BEI Tak’ke MOXKeTe MCKaTh OIpeNeéHHbIe 3HaYeHNUSI B MacCUBe, UCIIOIb3ys QYHKIIUYM array_position
U array_positions. IlepBast GyHKIIMS BO3BpAllaeT MO3UIINIO IIEPBOTO BXOXKOEHUS 3HAUEHUSI B MAacCCUB,
a BTOpasg — MaCCHUB IIO3UIMM BCEX €r0 BXOXKAeHu!. Hanmpumep:

SELECT array_position(ARRAY['sun', 'mon', 'tue', 'wed', 'thu', 'fri', 'sat'], 'mon');
array_position

(1 row)

SELECT array_positions (ARRAY[1, 4, 3, 1, 3, 4, 2, 11, 1);
array_positions
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(1 row)

ITogcka3ka

MaccuBH — 3TO HE MHOKECTBA; HE00XOOUMOCTh ITIOMCKA OIIPEeIeIEHHBIX 3JIEMEHTOB B MaCCHUBE MO-
XKeT OBITh IPU3HAKOM HEYOaYHO CKOHCTPYUPOBAaHHOM 0a3kl JaHHBIX. BO3MOKHO, BMECTO MacCHBa
JIydille UCII0Ib30BaTh OTAEIbHYI0 Ta0OIUuIly, CTPOKK KOTOPOM OyAyT collepKaTh JaHHbIe 311eMEHTOB
MacCHBa. ITO MOXKET OBITh JIyUIlle U [JIs IOUCKA, U [IJid PaboThl C OOIBIINM KOJIMYECTBOM 3JIEMEH-
TOB.

8.15.6. CMHTAaKCUC BBOAUMbBIX U BbIBOOAMMbIX 3HAQYE€HUMM MAacCMBa

BremiHee TEKCTOBOE NIPENCTaBJIeHNE 3HAYEHUSI MacCHBa COCTOUT U3 3allMICH 3JIEMEHTOB, UHTEPIIPETHU-
PYEeMEIX 10 ITpaBUIaM BBOAa/BEIBOMA LIS THUIIA 9JIEMEHTa MaccuBa, ¥ 0QOpPMIIEHUS CTPYKTYPH MacCHUBa.
OdopmMiieHne COCTOUT U3 GUTYPHBIX CKOOOK ({ U }), OKPYyXalIInX 3HaUYeHe MacCuBa, ¥ 3HAKOB-pa3ge-
TIUTEJIEW MEXKOYy ero 3eMeHTaMu. B KauecTBe 3HaKa-pa3genuTenss OOBIYHO UCIIONIB3yeTCs 3ansTas (, ),
HO 9TO MOKeT OBITh ¥ APYTO¥ CUMBOJI; OH OIIPEHNeNIIeTCS IapaMeTPoM typdel im OJIS THIIA 9JIeMEHTa Mac-
cuBa. [ CTaHOAPTHHIX THUIOB HAHHBIX, CYIIECTBYIOIIUX B OucTpuOyTuBe PostgreSQL, pasmenuTenem
SABJIAETCA 3alldTasa (, ), 34 UCKJIIQUEHHUEM JIUIIb TUIlA box, B KOTOPOM pa3feJInTejIb — TOYKa C 3aIsaToNu
(;). B MHOTOMEPHOM MacCHUBe V KaXKOoi pa3dMepHOCTHU (psAf, MJIOCKOCTh, KyO U T. [.) €CTh CBOU YPOBEHD
urypHbix CKOO0K, a cocegHUe 3HaUeHUS B GUTYPHBIX CKOOKAX Ha OOHOM YPOBHE OOJIXKHEI OTHENIATHCSA
pa3menuTensiMu.

OyHKIMA BBIBOLA MaCCHBa 3aKJ0daeT 3HaYeHUe 3JIeMeHTa B KaBBIUKU, €CIIH 9TO IIyCTas CTPOKa WU
OHO COmepKUT GUTYPHBEIE CKOOKY, 3HAKH-Pa3[eJINTENIN, KAaBEUKM, 00PaTHYIO KOCYIO 4epTy, IPOOeIbHEIN
CUMBOJI MJIM 9TO TEKCT NULL. KaBrIuku u o6paTHas Kocas 4epTa, BKJIIOUEHHEIE B TaKWe 3HaYEeHU S, TTPeob-
pa3yloTCcs B CIELIIOCIEN0BATEIbHOCTD C 0OpaTHOM KOCOM 4epToH. [IJ11 YMCIIOBBIX TUIIOB MaHHBIX MOXKHO
PaCCHUTHIBATHh HAa TO, YTO S3HAYEHU A HUKOI'Ia HE 6y,'IIy'T BBIBOOUTBHCSA B KaBbIYKaX, HO OJId TEKCTOBBIX TUIIOB
cienyet OBITH TOTOBEIM K TOMY, YTO BEIBOOMMOE€ 3HAa4YEeHHE MaCCHhUBa MO2ZKET COOEeP2XKaThb KaBbIYKH.

ITo ymMoTyaHHUIO HUKHSISI TPaHUIla BCEX Pa3MepPHOCTEH MacCuBa paBHa ogHOMY. YTOOB! TPeaCTaBUTh Mac-
CUBHI C OPYTUMH HUXKHHUMU I'PaHUIlaMU, IIepef COmepKMUMBIM MacCHBa MOXKHO yKa3aTh OUAIlla30Hbl MH-
mekcoB. Takoe ohopMmieHrEe MaccuBa OyeT comepzKaTh KBagpaTHBIE CKOOKY ([ ]) BOKPYT HUXKHEHN U BEPX-
HeU IpaHUIl KaXKIoM pa3MepHOCTU C IBOETOYMUEM (:) MeXKIAy HUMHU. 3a TaKUM YKa3aHUEM Pa3MepPHOCTU
clenyeT 3HaK paBHO (=). Hanpumep:

SELECT f1[1]1([-2][3] AS el, f1[1]1[-11[5] AS e2
FROM (SELECT '"[1:1][-2:-1]11[3:51={{{1,2,3},{4,5,6}}}'::int[] AS f1) AS ss;

ITpouenypa BEIBOIa MaCCHUBA BKIIIOYAET B Pe3yJIbTaT SBHOE YKa3aHUE Pa3MepPHOCTEH, TOJTbKO €CJIN HUXK-
HsIsI TPAHUIIA B OOHOY MJTM HECKOJIBKUX Pa3MEPHOCTSIX OTINYaeTcs oT 1.

Ecnu B KayecTBe 3HAYEHUS 3JIEMEHTA 3aaéTCcs NULL (B JIIOOOM PETHCTPE), ITOT IJIEMEHT CUUTAETCS PaB-
HBIM HemmocpencTBeHHO NULL. Eciu 2Ke OHO BKJTIOUAeT KaBBIYKH HIIHM 00PaTHYIO KOCYIO YepTy, 3JIEMeH-
Ty IpHucBauBaeTcs TeKcToBas cTpoka «NULL». Kpome Toro, myiss o6paTHOM COBMECTUMOCTH C BEPCUSIMHU
PostgreSQL po 8.2, mapamMeTp KoHpuUrypauuu array nulls MoKHO BEIKJIIOYUTE (IPHUCBOUB €My of £), YTO-
OBl CTPOKY NULL He BOCIIPMHUMAaIUCh Kak 3HaueHuss NULL.

Kak 6nI710 TOKa3aHoO paHee, 3alKChIBAs 3HAYEHHE MaCCHBa, JTI000M ero 3JeMeHT MOXKHO 3aK/IIOYHTH B
KaBBIYKH. ITO HYJHCHO OejaTh, eCIU Npu pa3bope 3HAUEHUs MacCHBa 0e3 KaBHUEK BO3MOXKHA HEOOHO-
3HAYHOCTh. Hampumep, B KaBEIYKY HEOOXOOUMO 3aK/II0YaTh 3JIEMEHTHI, cofiepkaline GUrypHee CKOOKH,
3amnsTyIo (MM pa3geuTelNb, ONpeneéHHbIN IjIsT JaHHOT0 THUMa), KaBhIYKH, 0OpPaTHYIO KOCYIO 4epTy, a
TakkKe MMpoOesIbHBIE CHMBOJILI B Ha4Yalle UJIM KOHIIe CTPOKU. [TyCThie CTPOKM U CTPOKH, CoepzKalllue Ofi-
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HO CJIOBO NULL, TaKzKe HY2KHO 3aKJII0YaTh B KaBHUYKH. YTOOB! BKIIOYUTH KaBHIUKK UM 00PATHYIO KOCYIO
4YepTy B 3HAYEHHE, 3aKII0UYEHHOE B KaBBIUKHY, 10OaBhTE 00PATHYIO KOCYIO YEPTY IIepe TAKUM CHUMBOJIOM.
C mpyro# CTOPOHBI, YTOOR 000UTHUCH O3 KaBhIUeK, TAKMM SKPAaHUPOBAHMEM MOXKHO 3alllUTUTh BCE CUM-
BOJTHI B MAHHBIX, KOTOPBIE MOTYT OBITH BOCIIPUHSITH KaK YaCTh CHHTAKCHCa MaCCHBa.

ITepen OTKpPHIBAIOIIEH U ITOCJIE 3aKPhIBAIOIEH CKOOKY MOKHO M00aBIAThH ITPO0esTbHBIE CUMBOJIEL. [Ipobe-
JIBI TaK2K€e MOTI'YT OKPY2KaATh KaXKOYI0 OTOEJIbBHYIO CTPOKY 3HAYEHUA. Bo Bcex ClIy4asaX TaKue HpOﬁeHBHbIe
CHMBOJIBI UTHOPUPYIOTCA. OmHAKO BCe MTPO0esbl B CTPOKAaX, 3aK/IIOYEHHBIX B KQBBIYKH, UJIH OKPYKEHHEIE
HE Hp06eJ'IbHBIMI/I CHUMBOJIaMH, HAlIPOTUB, YYUTHEIBAIOTCH.

ITogcka3ka

3amnuceBaTh 3HAaYEHUSI MacCHUBOB B KoMaHmaax SQL yacTo ObiBaeT ymoOHee C MOMOIIbI0 KOHCTPYK-
Topa ARRAY (cM. [Toxmpazmen 4.2.12). B ARRAY oTHenbHEIE 3HAUYEHUS 3JIEMEHTOB 3allMChIBAIOTCSA TakK
ZKe, KaK ecyiu Obl OHHM He ObLIM YJIeHaMH MacCCHBa.

8.16. CocTaBHbIe TUNbI

CocmasHoll mun IpencTaBsieT CTPYKTYPY TaOJIMYHON CTPOKYU WX 3aIIUCH; 110 CYTH 3TO IIPOCTO CIHCOK
UMEH TI0JIeW ¥ COOTBETCTBYIOIINX TUIIOB MaHHBIX. PostgreSQL mo3BossieT UCIIOIb30BaTh COCTaBHBIE TUIIEI
BO MHOI'OM TaK ke, KaK U IIPoCTHle Tunsl. Hanpumep, B onpeneieHUH TabIUIbl MOXKHO O0BSABUTE CTONIOET]
COCTaBHOI'O THIIA.

8.16.1. ObbaABNeHUe coOCTaBHbIX TUMOB
HI/I}Ke HpI/IBe,E[eHbI oOBa HpOCTI:IX HpHMepa OHpeJ:[eJIeHI/Iﬂ COCTABHBIX THUIIOB:

CREATE TYPE complex AS (
r double precision,
i double precision

CREATE TYPE inventory_item AS (

name text,
supplier_id integer,
price numeric

)i

CUHTAKCHUC OYEHDb MMOX0XK Ha CREATE TABLE, 32 MCK/IIOYEHUEM TOTO, YTO OH JOMYyCKAET TOIbKO Ha3BaHU
TIoJIed ¥ WX TUIIBI, KaKue-Tubo orpaHuyYeHus (TaKue Kak NOT NULL) B HacCTOsillee BpeMsi He TOAmePKU-
BalOTCs. 3aMeThTe, YTO KJII0YeBOE CJIOBO AS 3[IeCh UMeeT 3HaueHue; 6e3 Hero cucreMa OymeT CUMTATh,
YTO MOJApPa3yMeBaeTCs OPYTrOM TUI KOMaHOH CREATE TYPE, ¥ BHIAACT HEOXHUAAHHYIO CUHTAKCUYECKYIO
OIINOKY.

OnpenenHB TaKHe€ THUIIbI, MBI MO2KE€M HCIIOJIb30BaTh UX B Ta61muax:

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;
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Bcskuit pa3, Korga co3gaércst Tabmuia, BMecTe C Hell aBTOMAaTHYeCKH CO3[aéTCs COCTAaBHOM THUII. DTOT
THII IPEeOCTAaBJISeT TUI CTPOKU TAOIUIIE, M €eT0 UMEHeM CTAaHOBHUTCS UMs Tabmuiel. Hampumep, Ipu BhI-
TIOJIHEeHUY KOMaH[bI:

CREATE TABLE inventory_item (

name text,
supplier_id integer REFERENCES suppliers,
price numeric CHECK (price > 0)

)i

B KavecTBe moOouyHOro addexra O6ymeT co3maH COCTABHOM THUII inventory_item, B TOUHOCTH COOTBET-
CTBYIOIINM TOMY, UTO OBIJI ITOKAa3aH BHIIIE, ¥ MCIIOIH30BaTh €r0 MOXKHO Tak xke. OmHaKo 3aMeThbTe, UTO
B TEKyIIel peanu3alluyd eCThb OJWH HEeJOCTATOK: TaK KaK C COCTAaBHBIM THUIIOM He MOTYT OBITH CBSI3aHEI
OTrpaHUYEHUsI, TO OIMHCAHHLIE B ONPEeOeIeHnH TAaOIUIIEl OTPAHUUYEHHS He NPUMEHSAMCs K 3HAaUeHUSIM
COCTaBHOTO THIIa BHEe TaOmuIilbl. (YTOOGEI 000HTH 3TOT HEOOCTATOK, CO3maiTe OOMeH IIOBepPX COCTABHOTO
THIIa ¥ 00OaBbTe XKeJaeMble OTPaHUYeHUS B BUe OrpaHUYeHWI CHECK OIS MaHHOTO JOMeHa.)

8.16.2. KOHCTpyuMpOBaHue COCTaBHbIX 3HA4Y€HUN

YToOH! 3amrcaTh 3HaUeHe COCTaBHOTO THUIIA B BUJIe TEKCTOBOM KOHCTAHTHI, €T0 OIS HYZKHO 3aKJIIOYUTh
B KPYTJIBIE CKOOKM U Pa3neilinTb UuX 3allATBEIMUA. 3HaueHre II00T0 MO MOXKHO 3aKJTIOYHUTh B KaBBIUKH,
d €CJIK OHO COOEP2KUT 3allsAThIe NN CKOOKU, 3TO OellaThb 00513aTeJIbHO. (Honpo6Hee 006 aTOM TOBOPUTCHA
Huxe.) TakuM 06pa30M, B 06H.[eM BHUIIE€ KOHCTAaHTA COCTABHOI'O THIIA 3adallMCHIBAETCA TaK:

'( BHavenuel , BHauveguHeZ , ... )'
Hanpuwmep, 3Ta 3a0UCh:
'("fuzzy dice",42,1.99)"

OymeT mOmyCTHMOM OJISI OIIMCAHHOTO BHIIMIE THUIIA inventory_item. YTo6Gs mpucBouth NULL omHOMY 13
TI0JIe!, B COOTBETCTBYIOIIEM MECTE B CIIMCKe HY2KHO OCTaBUTh IyCcTOe MecTo. Hanmpumep, 3Ta KOHCTaHTa
3amaéeT 3HaueHrue NULL mist TpeThero moss:

'("fuzzy dice",42,)"'

Ecnu xxe BMecto NULL TpebyeTcs BCTaBUThH IIYCTYIO CTPOKY, HY?KHO 3alKcaTh Napy KaBHUEK:

|l ("",42,) |l

3pmech B IEPBOM II0JIe OKaxKeTCs ITycTasd CTPOKa, a B TpeTtbeM — NULL.

(Takoro poma KOHCTaHTH MacCHUBOB HAa CaMOM fAejie IPeACTaByIsIoT COO0M BCETO JIUITb YACTHHIN CITydan
KOHCTAHT, onucaHHEIX B [Togpasgene 4.1.2.7. KoHCTaHTa U3HavaJIbHO BOCIPUHUMAETCSA KaK CTPOKa U

mepemaeTcs npouenype npeodbpal3oBaHUs COCTABHOTO TuMa. [Ipu 3TOM MOXKeT moTpeboBaThCs IBHO YKa-
3aTh THII, K KOTOpoMYy OymeT mpuBemeHa KOHCTAHTa.)

3HaUYeHNS COCTABHBIX THUIIOB TaKXKe MOXKHO KOHCTPYHPOBATh, UCIIOJIb3YSA CHUHTAKCHUC BhIPAXKEHHA ROW. B
OOJIBLIIUHCTBE CJIy4a€eB 3TO 3S3HAYHUTEJIBHO IIPOIIe, 9YeM 3allMChIBATh 3HAYEHHUA B CTPOKE, TaK KaK IIPHU 3TOM
HEe Hy2KHO OECIIOKOUTBLCS O BIIOKEHHOCTU KaBblYeK. MEl yYXKe O6CY}KJJ;aJ'II/I 9TOT METO[O PaHee:

ROW ('fuzzy dice', 42, 1.99)
ROW('', 42, NULL)

KmtoueBoe ctoBo ROW Ha camoM fejie MOXKeT OBITh He00sI3aTEJIbHBIM, €CJIH B BEIPaKE€HUU OITPENETISTIOTCS
HECKOJIBKO I10JIeH, TaK 4YTO 3Ty 3alIUCh MOXKHO YIIPOCTUTH HO:

('"fuzzy dice', 42, 1.99)
("', 42, NULL)

CuHTaKCHC BhIpaxkeHusa ROW 6oree moapobHO paccMaTpuBaeTcs B [Togpa3merne 4.2.13.

8.16.3. ObpaweHue K COCTaBHbIM TUNaM

Yt06BI 06paTUTHCS K IIOJII0 CTOIOIAa COCTAaBHOIO THUIIA, ITOCIIe UMEHHU CTOJI0Ia HY?KHO TO00aBUTh TOYKY U
UMSI ITOJIsI, TOJOOHO TOMY, KakK yKa3bkIBaeTCsl cTonbell mocie uMeHu Tabmunel. Ha camoMm gene, aTu o6pa-
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IIeHUST HeOTIUYUMEI, TAaK YTO YacTo OBIBAaeT HeoOXOOUMO HCII0JIb30BaTh CKOOKM, YTOOL KOMaHa Oblla
pasobpana mpaBuiIbHO. Hampumep, MOXHO MOIMBEITATLCS BEHIOPATH II0JIe CTOJNOIA M3 TECTOBOM TaOIMITLI
on_hand TaKuM 00pa3oM:

SELECT item.name FROM on_hand WHERE item.price > 9.99;

Ho ato He 6ymeT paboTaTh, TaK KaK COrjiacHO mpasuiiaM SQL uMs item 30eCh BOCIIPUHUMAETCS KaK UMSI
TabIuIEl, a He cToJib1a B Tabnuile on_hand. IT09TOMYy 9TOT 3apoC HYKHO IIepenucaTh Tak:

SELECT (item) .name FROM on_hand WHERE (item) .price > 9.99;
1ubo YKa3aThb TaKXKe€ U UMA Ta6J'II/II_U:I (HaanMep, B 3aIripoce C MHOTHUMH Ta6J'II/II.[aMI/I), IIPUMEPHO TakK:
SELECT (on_hand.item) .name FROM on_hand WHERE (on_hand.item) .price > 9.99;

B pe3ynbTaTe 00LEKT B CKOOKax OyOeT IIpaBUILHO MHTEPIPETUPOBAH KaK CCHUJIKA Ha CTONIOell item, U3
KOTOPOT0 BEIOWpAETCS IIOJIe.

HpI/I BBIGOpKe II0JIA U3 3HAYEHHNA COCTAaBHOTI'O THUIIA TaKXKe BO3MOZKHBI HOHOﬁHbIe CHUHTaKCH4Y€CKHEe Ka3y-
cel. Hanmpumep, 4ToOH BEIOPATh OOHO IT0JIe U3 Pe3yibTaTa (YHKINY, BO3BpAIAlonlell COCTaBHOE 3Have-
Hue, noTpelyeTcsl HalucaTh YTO-TO IT0J0OHOe:

SELECT (my_func(...)).field FROM ...

be3 monmonmHuUTEeNbHBIX CKOOOK B 3TOM 3alipoce HpOH30fIJI[éT CHHTAKCHYecKas OInOKa.

CrmenmanbHOe MMs TOJIST * O3HA4YaeT «BCe IIOJIsI»; ImompoOHee o0 3TOM paccKasbiBaeTcss B [lompasme-
jne 8.16.5.

8.16.4. N3MeHeHMe COCTaBHbIX TUNOB

Huxxe mpuBeneHb IPUMePHI IPAaBUIILHEIX KOMAaHA qO0aBIeHUS U U3MEHEeHNsI 3HaYeHHH COCTaBHLIX CTOJIO-
110B. ITepBble KOMaHObI UIITIOCTPUPYIOT Ho0OaBIeHUE UITU U3MEHEeHHe BCero CTosbma:

INSERT INTO mytab (complex_col) VALUES((1.1,2.2));

UPDATE mytab SET complex_col = ROW(1.1,2.2) WHERE ...;

B IIepBOM IIpHMMepe OMYINEeHO KJII0YeBO€ CJIOBO ROW, a BO BTOPOM OHO €CTh; IIPUCYTCTBOBATh UJIK OTCYT-
CTBOBATh OHO MOXKET B 000HuX ClIy4asiX.

MBI MO2KeM H3MEHUTh TaKKe OTHAEeJIbHOE II0JIe COCTAaBHOTO 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 flake Helb3s) 3aK/I04aTh B CKOOKHU UMs CTOJO1Ia,
crepyrollee cpa3y 3a MPeaIokKeHneM SET, HO B CChIJIKE Ha TOT Ke CTOJIOel] B BEIPaXKeHWH, HaXOOSIIeMCST
I10 IIPaBYI0 CTOPOHY 3HaKa PaBEHCTBA, CKOOKHU 00s3aTesIbHHI.

M MBI TakKe MOKeM YKa3aTh II0JId B Ka4eCTBe LIeJIM KOMaHObl INSERT:
INSERT INTO mytab (complex_col.r, complex_col.i) VALUES(1.1, 2.2);
Ecnu ipu 5TOM MH He yKakeM 3Ha4eHUs [JIs1 BCeX I10Jiel cTob1la, OCTaBIINeCs 10 OYOYT 3all0JIHEHE]

3HaueHusmu NULL.

8.16.5. Ncnonb3oBaHue COCTaBHbIX TUNOB B 3anpocax

C cocTaBHBIMHU THUIIAMU B 3allpoCaX CBsA3aHEI 0COoOLIe IIpaBHJIa CHMHTAKCHCa U IIOBEOEHHUE. Gl IIpaBHJia
06pa3y10T II0JIE3HbI€ KOHCTPYKIIMH, HO OHU MOT'YT OBITH HEOUYEBUOHLEIMU, €CJTH He IIOHUMATh CTOSsIIIYIO 3a
HHMHU JIOTHUKY.

B PostgreSQL cchinka Ha uMsa TaOIUNEl (MM €€ IICEeBOOHUM) B 3alIpOCE II0 CYTU SIBJIAETCS CCHIJIKOM Ha
COCTaBHOE 3HAYEHUeE TEKYIIel CTPOKHU B 3To¥ Tabnuile. Hampumep, uMes TabnuIy inventory_item, IIO-
Ka3aHHYIO BEIINIE, MBI MOKEM HallKCaTh:
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SELECT ¢ FROM inventory_item c;

TOT 3alipocC BRITAET OMMH CTOJIOEIl C COCTAaBHBEIM 3HAUYEHUEM, 1 €T0 Pe3ynbTaT MOXKET OBITH TAKUM:

("fuzzy dice",42,1.99)
(1 row)

3amMeTbTe, OMHAKO, YTO IIPOCTHIE MIMEHA COIIOCTABJISIOTCS CHavajla C UMeHaMHU CTOJIOIOB, ¥ TOJIBKO ITIOTOM
C UMeHaMu TabIUI], TaK YTO TAKOM pe3yIbTaT IMIOIy4aeTCs TOJIBKO MIOTOMY, YTO B TabuIlaxX 3ampoca He
OKas3aJIoCh CToJIOlla C UMEHEM c.

OGBI‘IHYIO 3all¥uCh IIOJIHOTO UMEHHU CTOJ'I6LIa BUOQ uMyg_Tabnungel. HMg_CTOoa6ra MOXKHO IIOHUMATh KakK IIPU-
MeHeHUe BhIOOPa IT0JIg K COCTAaBHOMY 3HAUYEHUIO TEKYIel cTpoku Tabmuilbl. (M3 coobpaxkeHuit adhdpek-
TUBHOCTH Ha CaMOM [eJjie 3TO peaain30BaHo MIO-IpyroMy.)

Korpga mMbl nuiiem
SELECT c.* FROM inventory_item c;

TO, COTJIaCHO cTaHmapTy SQL, MBI HOJIKHEI IIOJTYYUTh COIEPKUMOe TabIUIlEl, Pa3BEPHYTOE B OTHOEIbHEIE
CTOJIOIIHL:

name | supplier_id | price
____________ O T
fuzzy dice | 42 | 1.99
(1 row)

KadK C 3aIrpocoM
SELECT c.name, c.supplier_id, c.price FROM inventory_item c;

PostgreSQL mpumeHsieT Takoe pa3BEPTHIBAHUE OJIS JIIOOBIX BRIPAKEHUHM C COCTAaBHBIMU 3HAUYEHUSIMHU, XO-
TS Kak IT0Ka3aHO BHIIIIE, HEOOXOIMMO 3aKJIIOUNTh B CKOOKM 3HaUEeHHEe, K KOTOPOMY IIPUMEHSIETCS . *, €CIIN
TOJILKO 9TO He MPOCTOe UM Tabnuilkl. HampuMep, eciiu myfunc () — QYHKIMS, BO3BpAIaioiiasi COCTaB-
HOM TUII CO CTOJIOIAMH a, b ¥ c, TO 9TH ABa 3alIPOCa BHAAAYT OOUHAKOBHINM PEe3yIbTaT:

SELECT (myfunc(x)).* FROM some_table;
SELECT (myfunc(x)).a, (myfunc(x)).b, (myfunc(x)).c FROM some_table;

ITogcka3ka

PostgreSQL ocylecTBisieT pa3BEPTHIBAaHKUE CTOJIONOB (aKTUYECKH MEePEBOAs IePBYI0 GopmMy BO
BTOpYyi0. TakuM o6pa3omM, B JaHHOM IIpuUMepe myfunc () OymeT BEI3LIBATLCA TPU pala OIS KaxKIaou
CTPOKHU ¥ C OOHUM, U C OPYyTUM cuHTakKcucoMm. Ecnu aTo moporocrosimas GyHKIHS, U BBl XOTUTE
n30exkaThb JIMITHUX BEI30BOB, MOXKHO UCIIOJIb30BaTh TaKOM 3aITpoC:

SELECT m.* FROM some_table, LATERAL myfunc(x) AS m;

PasmemeHne BbI30Ba GyHKIUU B 3JIeMEHTe FROM LATERAL rapaHTHUPYeET, YTO OHa OyneT BEI3BIBATh-
Csl OjIsi CTPOKU He 0osiee OfHOTO pa3a. KOHCTPyKIUs m. * TaK 2Ke pa3BopadyuBaeTCsI Bm.a, m.b,
m.c, HO Tellephb 3THU IIepeMeHHBIe IPOCTO CCHUIAIOTCS Ha BBIXOOHBIE 3HaueHUS FROM. (KiroueBoe
CJIOBO LATERAL 3[€Ch SIBIETCS Heo0sa3aTeJIbHEIM, HO MBI 00aBUIIM €T0, YTOOH IOAYEPKHYTh, YTO
QyHKIIUA TOTy4daeT x U3 some_table.)

3aluCh cocraBHOE_3HaUEHHE.* HpHBOHHTI{TaKOMyfpaBBépTHBaHHH)CTOH6HOB,KOFHa.OHa(bHprpreT
Ha BEpXHeM ypOBHE BBLIXOOHOTO CIUCKa SELECT, B CIIMCKe RETURNING KOMaH[ INSERT/UPDATE/DELETE, B
npennoxeHuu VALUES HMJIM B KOHCTPYKTOpPE CTPOKH. Bo Bcex OPYIrux KOHTEeKCTaX (BKJ‘I]EO‘{aﬂ BIJIOZKEHHEIE
B OOHY U3 3TUX KOHCTpYKHHﬁ), JIOGaBJIeHI/Ie .* K COCTaBHOMY 3HAQYEHHIO HE MEHsET 3TO 3HaYeHHe, Tak
KaK 3TO BOCIIPHHHMMAETCA KaK «BCe CTOJ'I6LII:I>> U I1I03TOMY BBIJIaéTCH TO K€ COCTaBHO€ 3Ha4Y€EeHue. Haan-
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Mep, ecitu QYHKIUS somefunc () IIPUHUMaET B KAYECTBe apryMeHTa COCTaBHOE 3HAaYeHHE, 9TU 3alPOCH
PaBHOCHJIbHHI:

SELECT somefunc(c.*) FROM inventory_item c;
SELECT somefunc(c) FROM inventory_item c;

B o6oux ciydasx TeKylas CTpoKa TabGUIH inventory_item mepegaéTcss GyHKIMYU KaK OOQUH apTyMEHT
C COCTaBHBIM 3HaudeHHeM. U XOTs HOTOJHEHUE .* B 9THUX CJIydasxX He UTrpaeT POJIH, UCIIOJIb30BaTh €T0
CUMTAETCST XOPOIIIUM CTHJIEM, TaK KaK 3TO SICHO yKa3bIBAeT Ha MCIIOJIb30BaHNE COCTABHOTO 3HAYEHUs. B
YaCTHOCTY aHAJIU3aTOP 3aIIpoca BOCIIPUMET c B 3aIIMCH c . * KaK CCHUIKY Ha UM MJIA TICEBIOHUM TaOJIHIIH,
a He uMs CTOoNOIa, 4TO U306aBIsgeT OT HEOMHO3HAYHOCTH; TOTHa Kak 0e3 .* HesCHO, 03HAYaeT JIh c UM
TaGIUIIEI U UMS CTOJIONA, M Ha CaMOM [eJie TPU HaJluduHu CTOJI01Ia C mMeHeM c OyaeT BRIOpaHo BTOPoOe
MIPOYTEHHUE.

ITy KOHIENIHUIO [eMOHCTPUPYET U CIEeAYIOIIUH IIPUMED, BCE 3aIlIPOCH B KOTOPOM [AEHCTBYIOT OHUHAKOBO:

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 mpenoxkeHuss ORDER BY oOpalaloTCcsa K COCTaBHOMY 3HaUEHUIO CTPOKM, BCIIECTBUE YEeTro CTPO-
KM COPTUPYIOTCSA IIO IpaBuiaM, onucaHHBIM B [lonpasperne 9.24.6. OgHAKO €ClU B inventory_item CO-
IepKUTCS cToyIber C UMeHeM c, IIePBHIY 3aIpoc OYOEeT OT/IMYAThCS OT OAPYTUX, TaK KaK B HEM BEIIIOJIHUT-
Cs1 COPTUPOBKA TOJIBKO II0 faHHOMY cToyb1y. C IOKa3aHHEIMU BEHIIIIE MMeHaMM CTOJIOII0B IIPeObIayIIiM
3amnpocaM TakzKe paBHO3HAYHEI CIIeQyIOIIHe:

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 mocnneguem CJIy4dae HCIIOJIb3YETCA KOHCTPYKTODP CTPOKH, B KOTOPOM OITYIIIE€HO KJIII0YE€BO€E CIJIOBO ROW.)

prraﬂ 0COOEHHOCTh CHHTAKCHCA, CBsI3aHHAasI C COCTAaBHLIMU 3HAYEHHUSIMHU, COCTOUT B TOM, YTO MBI MO-
JKeM HCIIOJIb30BaTh d)yHKU,UOHa/ley}O 3anucho OIS U3BJIEYEHHS IIOJISI COCTAaBHOTO 3HAYEHUSI. ITO JIETKO
MOZKHO OOBSACHUTH TE€M, YTO 3allUCHU rnose (rabaunga) U rabiniuiga.none B3aUMO3aMEHSIEeMEl. HaanMep,
Cliegyrinue 3alIPOCEl PaBHO3HAYHEL:

SELECT c.name FROM inventory_item ¢ WHERE c.price > 1000;
SELECT name (c) FROM inventory_item ¢ WHERE price(c) > 1000;

Bosee Toro, ecnu y Hac eCcTh QPyHKIHUS, TPUHUMAIOIAsi OOWH apTyMEHT COCTAaBHOTO THUIMA, MBI MOXKEM
BBLI3BATh €€ B M000¥ 3amnucu. Bce 9Tu 3anpochl paBHOCUJILHHL:

SELECT somefunc(c) FROM inventory_item c;
SELECT somefunc(c.*) FROM inventory_item c;
SELECT c.somefunc FROM inventory_item c;

9Ta paBHO3HAYHOCTH 3AIIMCH C I0JIeM ¥ GYHKIIMOHATILHOHN 3aIIMCH II03BOJISIET UCIIOIb30BATh C COCTABHHI-
MU TUIaMU QYHKIIUK, Pealn3yIoliie «BEUHCIIeMble Mosg». IIpy 9TOM IPUII0KEHUIO, HCIIONIL3YIOMeMy
TIOCTIEMHUM W3 MPedbIAyIuX 3aIlpPoCoB, He HYXKHO 3HATh, YTO (GAKTHYECKU somefunc — HEe HACTOSIIUH
cTosibel] TabIHUIIb.

ITogcka3ka

YuuTHIBasg Takoe noBefeHue, OymeT Hepa3yMHO JaBaTh GYHKIIMU, TPUHUMAIOIEN OOUH apryMeHT
COCTaBHOI'O THII4, TO K€ MMS, YTO X OOHOMY M3 IIOJIel JaHHOT'O COCTABHOTO TUIIA. B ciydae Heon-
HO3HAYHOCTU IIPOYTEHUE UMEHHU I0Jid OymeT BEIOpPaHO IIPU MCIIOJIb30BaHUM CUHTaAKCcHUca oOpailie-
HUS K IIOJIIO, @ IPOYTeHUEe UMEeHU (YHKIIMU — €CJIM HUCIIOJIb3yeTCsI CUHTAKCUC BHI30Ba (PYHKIIUU.
Opnako B PostgreSQL go 11 Bepcum Bcerpma BeIOMpPanoCh NPOYTEHUE MMEHU IIOJIS, €CJIM TOJIBKO
CUHTAKCHUC BHI30Ba HE MOATAJIKUBAJI K IMPOYTEHUI0O UMEeHU (QYHKIUU. YTOOB NMPUHYOUTEILHO BhI-
OpaTh MpoUYTEHNE UMEeHU (QYHKUIMU, B MIPEOBIAYVIINX BEPCUAX HAOO OBIJIO OOMOIHUTD 9TO UMS CXe-
MOM, TO €CTh HAallUCaTh cxeMa.pyHKHI (COCTABHOE_3HAUCHHE) .
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8.16.6. CMHTAKCUC BBOAMMbBIX U BbIBOOAMUMbIX 3HAY€HUU COCTABHOIoO TU-
na

BHelllHee TeKCTOBOe IIpeaCcTaBIeHHe COCTAaBHOTO 3HAYEHUS COCTOUT W3 3aIlMCH 3JIeMEeHTOB, HHTEePIIpe-
THPYEMEHIX I10 ITpaBUJIaM BBOOA/BLHIBOMA HJISI COOTBETCTBYIOIIUX TUIIOB MOJIEH, B 0(OPMIIEHUS CTPYKTYPHI
coctaBHOrOo THIa. OGhopMIIEeHHE COCTOUT U3 KPYIIIBIX CKOOOK ( ( ¥ ) ) OKPY2KAIOIIUX BCE 3HAYEHUE, U 3a-
IATHX (,) MeXay ero ajmeMeHTaMu. [IpobGesibHbIE CUMBOJIEI BHE CKOOOK UTHOPUPYIOTCS, HO BHYTPU OHU
CYHUTAIOTCA 94aCThIO COOTBETCTBYIOIIIEI'O 3JIEeMEeHTAd U MOT'YT YYUTEIBATHCA UJIM HE YYUTHIBATECSA B 3dBHUCH-
MOCTH OT ITPaBUII HpeOﬁpa3OBaHI/IH BBOOWMBIX OAHHBIX OJIsT TUIIAQ 9TOI'O 3JIEMEHTaA. HaanMep, B 3allucu:

' 42y

mpoberel OyoyT HTHOPHUPOBATHCS, €CIIM COOTBETCTBYIOIIEE II0JIe UMEEeT LeIOYNCIeHHBIN TUII, HO He TeK-
CTOBBIH.

Kak 6bU10 TOKa3aHOo paHee, 3alIUChIBas COCTaBHOE 3Ha4YeHUe, /1000 ero 3JIeMEeHT MOXKHO 3aKJTI0YUTh B
KaBBIYKU. ITO HYMHCHO AeJlaTh, eCIU IPU pa3bope 3TOro 3HaueHus 0e3 KaBhYeK BO3MOXKHA HEOTHO3HAY-
HOCTh. Hamipumep, B KaBBIUKY HYKHO 3aKII0YaTh 97I€MEHTH], CogepKalliie CKOOKM, KaBHIUKH, 3aTISATYIO
U 00PaTHYIO KOCYIO 4epPTy. YTOOH! BKITIOUUTH B MTOJIE COCTABHOTO 3HAUYEHUS, 3aKTI0YEHHOE B KaBLIYKH,
TaKWe CUMBOJIBI, KaK KaBBIYKY UM 00paTHas Kocas YepTa, epel HUMHU HYXKHO M00aBUTH 00paTHYIO KO-
cyio uepty. (KpoMme TOro, MpOoAyOIHMpPOBAHHLIE KABHIYKY B 3HAUEHUM OIS, 3aK/TIOUEHHOTO B KaBBHIUKH,
BOCIIPUHUMAIOTCS KakK OfWHapHHEIE, TOO0o0HO amocTtpodam B cTpokax SQL.) C apyro# CTOPOHHI, MOXKHO
0001 THCEH 63 KaBHYEK, 3allIUTUB BCE CUMBOMLI B JAHHBIX, KOTOPHIE MOTYT OBITH BOCIIPUHSITH KaK YacCTh
CUHTAKCHCa COCTABHOTO 3HAYEHUS, C IIOMOIIBIO CIIEIIIOCIIEq0BaTEIbHOCTEH!.

3uauenue NULL B 9To# 3anucu IpeAcTaBAsIeTCs IyCTHIM MeCTOM (KOoTrfa MeX[y 3alsaThIMU TN CKOOKa-
MU HeT HUKAKHUX CUMBOJIOB). YTOOLI BBECTU UMEHHO IyCTYI0 CTPOKY, @ He NULL, Hy>KHO Hanucats "".

OYHKIIMS BHIBOIA COCTABHOTO 3HAYEHUS 3aKJII0YaeT 3HAYEHUS IOJed B KaBBHIYKU, €CITU OHU ITPEICTaB-
JISTIOT COOOM IIyCThIEe CTPOKHU, MO0 comepzKaT CKOOKHM, 3aIlsAThle, KaBHIYKU WX OOPATHYIO KOCYIO YepTy,
60 COCTOST U3 OOHUX IPoOesoB. (B mocmemHeM ciiyyae MOXKHO 000MTHCH 63 KaBBIYeK, HO OHU Jo0aB-
JISTIOTCS st ymo6ounTaemMocTr.) KaBeluku u o6paTHas Kocasi YepTa, 3aKII0YEHHBIE B 3HAUYEHUS OJIEH,
TP BBIBOZIE OyOIHMPYIOTCS.

IIpumMeuyanue

IlomMHUTE, YTO HaIMCaHHAa SQL-KOMaHHa IIpexne BCEero MHTEPIIPETUPYETCSA KaK TEKCTOBASA CTPO-
Ka, a 3aTeM KaK COCTaBHOe 3HaueHue. BciencTeue 3TOro 4rMCjio CUMBOJIOB OﬁpaTHOﬂ KOCOM YEePTEL
yaBanMBaeTCA (ecmm UCIIOJIB3YIOTCA CIIeHIIOCIeq0BaTENIbHOCTH). HaanMep, 4yTOOBI BBECTH B IIOJIE
COCTaBHOTI'O CTOJ'I6I_Ia 3Ha4YeHHue THUIla text C O6paTHOfI KOCOu T-IepTOI'/JI W KaBbBIYKaMM, KOMaHOY HYy2XK-
HO 6YJIGT 3aIllucaTh TakK:

INSERT ... VALUES (' ("\"\\")"');

CHauasna 00paboT4YMK CIIEIOCIIeOBAaTEIbHOCTEN yIanseT OOUH YPOBEHb 00PaTHOM KOCOM YEPTHI,
TaK 4YTO aHAaJIM3aTOP COCTABHOTO 3HAaUEHU MOoJIydaeT Ha Bxon ("\"\\"). B cBow ouepens, OH Ie-
pemaéT 3Ty CTPOKY IIpoledype BBOOa 3HAUEHUS THIIA text, TOe OHa Ipeobpa3yiorcsa B "\. (Eciu
ObI MBI paboTalK C TUIIOM OaHHBIX, TPOLieIypa BBOOAa KOTOPOTrO TaKxKe MHTePIIPeTupyeT 00paTHYIO
KOCYIO 4epTy 0COOBIM 00pa3oM, HalpuMep bytea, HaM MOTJI0 ObI HOHAAOOUTHCS y2Ke BOCEMBb TaKUX
CHMBOJIOB, YTOOBI COXPaAHUTDL 3TOT CHUMBOJI B II0JIE COCTABHOT'O 3Ha4YeHUsd.) Bo n3bexkaHue Takoro
oy0IMpPOBAHUS CIIEIICUMBOJIOB CTPOKM MOKHO 3aKJII049aTh B mosuiapsl (cM. [Togpasmen 4.1.2.4).

ITogcka3ka

3anuchBaTh COCTaBHEEe 3HaUeHUs B KoMaHgax SQL gacTo GbiBaeT ynoOHee ¢ IIOMOIIbI0 KOHCTPYK-
TOopa ROW. B ROW OTHesbHEIE 3HAUEHUS 3JI€MEeHTOB 3allMCHIBAIOTCS TaK XKe, KaK ecnu Obl OHU He
OBbUIN YJIeHaMU COCTaBHOT'O BEIPAXKEHUS.
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8.17. Anana3oHHbIEe TUMbI

Inana3oHHBIE TUIIL IPEACTABISIOT UAla30Hb 3HAYEHUH HEeKOTOPOT0 THIA HaHHEIX (0OH TaKXKe Ha3bIBa-
eTcs noOmunoM Oualas3oHa). HampuMep, Ouamna3oH THIIA timestamp MOXKET IIPEICTABIIATL BPEeMEHHOMR
MHTEepPBaJI, KOTIOa 3ape3epPBUPOBAH 3aJjl 3aceaHuii. B maHHOM cjydyae THIIOM OaHHEIX OymeT tsrange (CO-
KpallleHHe OT «timestamp range»), a MOOTUIIOM — timestamp. [IOOTHUI HOTKeH OBITH HOJTHOCTBIO YIIOPS-
IOYMBaeMbIM, YTOOLI MOXKHO OBIJIO OOMHO3HAYHO OMpPEeNesIuTh, e HaXOOUTCS 3HaYeHHE II0 OTHOIIEHUIO
K Juana3oHy: BHYTPH, 0O MU IIOCJIE Hero.

[Irama30HHbIE TUMOH MOJIE3HBl TEM, YTO ITO3BOJISIOT IIPEACTABUTH MHOXKECTBO BO3MOXKHBIX 3HAYEHUM B
OOHOY CTPYKTYpPe MaHHBIX U YETKO BHIPA3UTDh TaKue ITOHSITHUS, KakK IlepecevueHne quana3oHoB. Haubonee
OYEBUAHBIN BAapHAHT UX MCIIOIb30BAaHUS — IPUMEHSTH OWAIla30HBI JAaThHl ¥ BPEMEHU OJI COCTaBJIEHUS
pacmrcaHus, HO TaKKe ITOJIe3HBIMU MOTYT OKa3aThCs AUana30HH [IeH, HHTePBaJIbl U3MEPEHUH U T. 1.

s Ka’KOoro AUalna30HHOT0 THUIla eCTh COOTBETCTBYIOIINYM MyIbTUAXANIa30HHBIN TUII. MyIbTUOMAIIa30H
IpencTaBisieT COO0M YIIOPSAMOYEHHBIN CIIMCOK HECMEXKHBIX, HEITYCTHIX ¥ OTIUYHBIX OT NULL nuana3oHOB.
BOnBIIMHCTBO IMana30HHBIX OIIEPATOPOB paboTaloT 1 C MyIbTUONAaNa30HaMu. Kpome Toro, ecTh GQYHKITUU
no7st paboThEl UMEHHO C MYJIbTUAUATIa30HHBIMYU TUIIAMH.

8.17.1. BcTpoeHHble aMana3oHHble U MyJibTUAMaNa3OHHbIE TUMNbI
PostgreSQL umeeT cnenyioiiye BCTPOEHHBIE AUala30HHBIE THUIIHI:
®* intd4range — OUAIIA30H IIOATHUIIA integer, intdmultirange ——COOTBeTCTByKHHHﬁ]MYHBTHHHaHaBOH
®* int8range — OMAIA30H IIOATHUIIA bigint, int8multirange —-COOTBeTCTByKHHHﬁZMyanHHHaHa3OH

®* numrange — OUWAIIA30H IIOOTUIIA numeric, nummultirange —-COOTBeTCTBYKHHHﬁ]MYHBTHHHaHaSOH

®* tsrange — OUWAIIA30H IIOATHIIA timestamp without time zone, tsmultirange ——COOTBeTCTByKHHHﬁ
MYJIbTHOHAIIa30H

®* tstzrange — OMAIlA30H HOATHIIA timestamp with time zone, tstzmultirange — COOTBETCTBYIO-
MUY MyJIbTUAUANAa30H

* daterange-—-nHaHa3OHZHOHTHHa.date,datemultirange-—-COOTBeTCTByKHHHﬁ]MYHBTHHHaHa3OH

IToMuMO 3TOTO, BEI MOXKETE ONPENeNAiTh COOCTBEHHBIE TUIIEL; IToapoOHee 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)");

—— BxoxmeHue
SELECT intd4range (10, 20) @> 3;

—— IlepexpriTHE
SELECT numrange (11.1, 22.2) && numrange(20.0, 30.0);

—— JlonyuyeHHe BepxXHEMH I'PaHHULb
SELECT upper (int8range (15, 25));

—— BriuncneHue nepecedyeHUd
SELECT intd4range (10, 20) * intd4range (15, 25);

—— SflBmdeTCcd U OHANA30H NOYCTBEIM?
SELECT isempty (numrange (1, 5));

ITomHBIN CIIMCOK OIIePaTOPOB U GYHKIIMN, TPpegHa3HaYEHHBIX OJII OUalla30HHBIX TUIIOB, HpUBemEH B Tab-
nuie 9.54 u Tabnuie 9.56.
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8.17.3. BKsoyeHMe n UCKJIIDYeHUe rpaHuy

JIro6ot HGHYCTOfI Oualla30H MMeEeeT OB€ I'PAaHUIIbI, BEPXHIOIO 1 HUXKHIOIO, ¥ BKJIIOYAET BC€ TOYKHU MEXKIY
3TUMHU 3HAUYEHUSIMU. B HEro Takxke MOKeT BXOOUTh TOYKa, JIexalllasd Ha I'pPaHuIie, eCJjIi Jrualila30H BKIIIO-
YaeT 3Ty 'PaHUuIly. 4 HaO60pOT, €CJIM IUalla30H He BKJII0O4YaeT I'PaHUIly, CHUTAEeTCsdA, YTO TOYKa, JIeXKalllad
Ha 9TOoH I'PDaHUIlEe, B HETO HEe BXOOUT.

B TekcTOBOM 3anucu guala3oHa BKIIIOYeHNe HUXXHEeH IPaHuIlbl 0003HAaYaeTCss CHMBOJIOM « [», a MCKITIO-
YeHHEeM — CHUMBOJIOM « (». IIJIT BepXHEH I'PaHHIL BKIIOYEeHHEe 0003HaYaeTCs aHAJIOTHMYHO, CUMBOJIOM
«]», a UCKJIIOYeHne — CUMBOJIOM «) ». (ITogpob6Hee 3To omucano B [Toxmpasmerne 8.17.5.)

HJ’IH IIPOBEPKH, BKIIIOYAETCA JIM HUXKHAA UJIN BEPXHAA I'DAHUIA B JUAIIA30H, IIPEJHA3HAYEeHEL Q)YHKHI/II/I
lower_inc M upper_inc, COOTBETCTBEHHO.

8.17.4. HeorpaHu4ieHHble (DecKOHe4YHble) aMana3oHbl

o

Hu>XHIOI0 rpaHuIly Auarna30Ha MOXKHO ONYCTUTh U OIIPEeNe/IuTh TeM CaMbIM IHalla30H, BKITIOYAOIIUHN BCe
3HAYEeHUs, JIexalllie HUXKe BepxXHel I'paHullsl, HampuMep: (, 3]. [lomoGHEIM 06pa3oM, eciiv He ompefe-
JIUTH BEPXHIOIO T'PAHMITYy, B MUAIla30H BOUOYT BCe 3HAUYEHWs, JieXKalllie BBIIIe HUXKHEN rpaHulibl. Eciu
Ke ONyIleHa U HUKHsIsSI, U BePXHsIsS TPAHUITLI, TAKOM Auamna3oH OyoeT BKIII0YATh BCe BO3MOXKHEIE 3HAYE-
HUSI CBOETO MOATHUIIA. YKa3aHue OTCYTCTBYIOIEeH IrPaHUuIlbl KaK BKIII0YaeMO B fUAIla30H aBTOMATHYECKHU
nmpeobpa3yeTcsi B UCKIIIOYalollee; HampuMmep, [, ] mpeobpa3yeTrcs B (, ). MOXHO BOCIIPUHUMATh OTCYT-
CTBYyIOII[Ee 3HAYEHUS KaK IITFOC/MUHYC OECKOHEYHOCTh, HO BCE 2Ke 3TO 0COoOble 3HAaUYEHUs UaIlla30HHOTO
THTIA, KOTOPBIE OXBATHIBAIOT ¥ BO3MOXKHEIE [JISI OATHUITA 3HAYEHUS TITIOC/MUHYC 6ECKOHEYHOCTh.

II711 IOOTUIIOB, B KOTOPHIX €CTh IOHATHE «0eCKOHEUYHOCTh», infinity MOXKET MCIOJIL30BaTLCS B Kade-
CTBe SIBHOTO 3HAUeHHuS rpaHunsl. [Ipum 3TOM, HampuMep, B OHANA30H [today,infinity) C IOOTUIIOM
timestamp He OyOeT BXOOUTH CIIeIMaIbHOEe 3HaYeHUe infinity JAHHOTO IIOATHUIIA, OMHAKO 3TO 3HAaYEeHUe
OymeT BXOOWUTB B AUANa30H [today, infinity], KaK U B OMANAa30HH [today,) ¥ [today, ].

[TpoBepuTsh, onpenesieHa JIM BEPXHSSI WU HUXKHSASA I'PaHULQ, MOXKHO C TOMOIILI0 QYHKIUY lower_inf U
upper_inf, COOTBETCTBEHHO.

17.5. Beoa/BbiBOAO AMana3oHOB
BBOJII/IMoe 3HAUYEeHUe OUalla30Ha OOJIZKHO 3allUChIBATHCHA B O)J;HOI71 U3 CIIeoyIIIux (l)OpM:

HHXHId-I'PaAHHIIa, BEPXHLId -~ I'PaAHHuLa
HHXHYd-I'PaAHHIIa, BEPXHLId -~ I'PaAHHLa
HHXHYd-I'PaAHHIIa, BEPXHId -~ I'PaHHuLa

( )
( 1
[ )
[HHXHI9-IrpaHHla, BEpXHIId—TrpaHHnal
empty

Tun ckoGok (KBagpaTHEIE WM KPYTJIble) OIIpenesieT, BKIII0YAIOTCS JIM B OMala30H COOTBETCTBYIOIINE
TPaHUIIEL, KaK OMKMCAHO BHIIIE. 3aMeThTe, YTO IOCJIeOHIsA GopMa COIEPIKUT TOJIBKO CIIOBO empty U OIIpe-
IenseT MyCTOU guana3oH (Ouanal3oH, He comepKallui TOYeK).

30ech muxHag-rpasurya MOXeT OBITh CTPOKOM C HOIYCTHMBIM 3HaYeHUEeM IMOATHUIIA WX OBITh IyCTOH (TO-
rma guamna3oH OymeT 6e3 HUKHEHW rpaHuIlbl). AHAJIOTUYHO, BepxHag-rparuaya MOXKET 3aaBaTbCs OOHUM
U3 3HAYEHUH MOATHUIA UK ObITh HEOIIPENENEHHOM (IIyCTO).

JIrzo60e 3HaYeHUEe T'PAaHUIIL AUara30Ha MOXKHO 3aKJIIOYUTh B KaBHIYKY ("). A eClnu 3HaYeHUE COOEePKUT
KpyTJble UM KBaJpaTHbie CKOOKM, 3allsiThle, KaBRIYKY MM 00pPaTHYIO KOCYI0 YepTy, UCIOIb30BaTh Ka-
BBIYKY HE0OX0aMMO, 4TOOBI 3TH CUMBOJIBI HE PaCCMaTPUBAIUCh KaK YacTb CHHTaKCHCa guara3oHa. YTo-
OBl BKJIIOYUTH B 3HAUEHUE I'PAHUITH AUalla30Ha, 3aK/IIOYEHHOE B KaBLIUKY, TaKe CUMBOJIBI, KaK KaBhIU-
K1 unu obpaTHas Kocasl dyepTa, Iepel HUMU HYXKHO mo0aBuUTh 0OpaTHYIO0 Kocyio uepTy. (Kpome Toro,
npoay0IMpoBaHHbIE KABEHIYKY B 3HAUEHUM OUalla30Ha, 3aK/II0UYEHHOT0 B KaBEIYKM, BOCIIPUHUMAIOTCS KaK
oOuHapHEIE, MOomoOHO anmoctpodamM B cTpokax SQL.) C opyroi CTOPOHE, MOXKHO 000HUTHCH 6€3 KaBhIUEK,
3aIIUTUB BCE CUMBOJIBI B TAHHBIX, KOTOPHLIE MOT'YT OBITh BOCIIPUHSTHI KaK YaCTh CUHTAKCHCa [Auala30Ha, C
TIOMOIIILIO CIEUIIOCIeqoBaTeNbHOCTEN. YTOOH 3a4aTh B KAYECTBE I'PAHUIIHI ITYCTYIO CTPOKY, HYKHO BBe-
CTH "", TakK Kak IIyCTas CTPOKa 0e3 KaBhHUeK OymeT 03HavaTb OTCYTCTBHE T'PAHUITH.
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Hpo6eanbIe CHMBOIJIBI 0O U IIOCJIE OIIpeeJyIEeHUud IUalla30Ha UTHOPUPYIOTCS, HO KOT'OId OHHU IIPUCYTCTBYIOT
BHYTPH CKO6OK, OHH BOCIIPHHHUMAIOTCSA KAaK 9aCTh 3HAYEHUA BerHeﬁ WIN HUXKHEN T'PaHULIBL. (XoTs oHmM
MOTI'YT TaK2K€ UTHOPHUPOBATLHCA B 3dBHCHUMOCTH OT IIOOTHIIA J:[I/Ial'la3OHa.)

IIpumMeuyanue

Chvii IIpaBHJIa O4YEHb IMTOXO02KHW Ha IIPaBHJIa 3allCHU 3HAYEeHUN OJIs II0JIel COCTABHLIX THIIOB. r]:[OI'IOJ'I-
HUTENbHBIE 3aMevYaHus npuBeneHsl B [logpa3nerne 8.16.6.

[Tpumepsr:

—— B [OUANa30H BKIOYAaeTCcd 3, He BKIOUAETCd 7/ U BKIKOUAKTCI BCE TOYKM MEeXIOy HUMHU
SELECT '[3,7)'::intd4range;

—— B [OHANa30H He BKIOYATCd 3 M 7, HO BKIIOUAITCYI BCE TOUKH MEeXIy HHUMH
SELECT '(3,7)'::intd4range;

—— B OManasoH BKIOYAETCHd TOINbLKO OOHO 3HaueHwe 4
SELECT '[4,4]'::int4range;

—— IOUanas3OoH He BKIYAaeT HUKAKMX TOouek (HOpMAalu3allud 3aMeHUT ero onpeneneHwe Ha 'empty')
SELECT '[4,4)'::int4range;

BBomumoe 3HaYeHUe MyIbTHANAIIa30Ha 3aK/II09aeTCs B QUTypPHbIe CKOOKHY ({ ¥ }) ¥ COOEePIKUT HOJIb UJTH
6oJiee IMANIa30HOB, PA3[Ee/IEHHBIX 3aAMSITEHIMU. [0 U MOCIe CKOOOK U 3aMSTHIX HOMYCKAIOTCS MTPOOEIbHEIE
cuMBOJBl. CHHTAKCHC CHEeJIaH ITOX0XKKUM Ha CHHTAKCHC MaCCHUBOB, HO MyIbTHANAIIa30HE HAMHOTO IIPOIIE:
OHU UMEIOT TOJIbKO OHY Pa3MepPHOCTh, a UX COOePKUMOe He HyKHO 3aK/II0UaTh B KaBeiuku. (Kak moka-
3aHO BBHIIIE, TPAHUITEI IMATIA30HOB MOTYT 3aK/II0YaThCsI B KABBIYKH. )

[Tpumepsr:

SELECT '{}'::int4multirange;

SELECT '{[3,7)}'::intdmultirange;

SELECT '{[3,7), [8,9)}'::intdmultirange;

8.17.6. KOHCTpyMpoBaHue AMana3oHOB U MyJibTUAMaNa3soHOB

[I7st KaXKA0To AMAMa30HHOTO THUTIA OompefaereHa QYHKIMS KOHCTPYKTOpPa, UMEoIasi TO Ke UM, 4TO U
OaHHBIN TUII. MCTIOTE30BaTh 3TOT KOHCTPYKTOP OOBIYHO ymoOHEee, YeM 3alUCHIBATh TEKCTOBYIO KOHCTAHTY
Ouama30Ha, TaK Kak 9TO u30aBisieT OT MOTPEOHOCTH B IOTIOTHUTENBFHBIX KaBHYKaX. OYHKIUSA KOHCTPYK-
TOpa MOXKET MPUHUMATH ABAa WM TPU ITapaMeTpa. BapmaHT Cc AByMs TTapaMeTpaMu CO3HAaéT muamna3oH
B CTAHOAPTHOU QopMe (HUXKHSS TPaHUIla BKIIOYAETCS, BEPXHAS UCKITIOYAETCsI), TOTA Kak IJIsT BapuaH-
Ta C TPeMs mapaMeTpaMu BKIIIOYEHUE TPAHUIl OTIPENesIIeTCsI TPEThUM TTapaMeTpoM. TpeTuii mapamMmeTp
OOJIXKEeH CcofmepzKaTh OOHY M3 CTPOK: « () », « (]», «[)» UNH « [ ]». Hanpumep:

—— Ionuag dopMa: HUXHIYI IpaHUlla, BEPXHAd T'PaHHUIa U TEKCTOBad CTPOKa, OIpenendomad
—— BKJIKOUYeHHe/UCKIIOUYEHHEe TI'PaHUIl.
SELECT numrange (1.0, 14.0, '(]'");

—-— Ecnu TpeTHH apryMeHT oIymeH, nogpasyMmeBaetcda '[)'.
SELECT numrange (1.0, 14.0);

—— XoTg 3mechb ykaswBaeTcd '(]', Opu BEIBOLE 3HaueHHe OyIneT NPHUBENEHO K
—— KaHOHHYECKOMYy BHIOY, Tak kak int8range — TUN IOUCKPETHOrO OHarnasoHa (CM. HHXE) .
SELECT int8range (1, 14, '(1'");

—-— Korma BMecTO nio6o¥ rpaHulbl ykaspiBaeTcd NULL, COOTBETCTBYIEH TIPaHULB y OUalasoHa He
fyner.
SELECT numrange (NULL, 2.2);
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[I1s1 KaXXAoTo OMANa30HHOTO THUIIA TaKXKe eCTb KOHCTPYKTOP MYJIbTUAMAINa30Ha C TEM K€ MMEHEM, YTO
¥ Y MyJIbTUANATIA30HHOTO TUNAa. PYHKIMSI-KOHCTPYKTOP IPUHUMAET HOJIL UJTK 60Jiee apryMeHTOB, IIpe-
CTaBJIAIOIINX cOO0M Orama30HB COOTBETCTBYIOIEro Tuia. Hanmpumep:

SELECT nummultirange();
SELECT nummultirange (numrange (1.0, 14.0));
SELECT nummultirange (numrange (1.0, 14.0), numrange(20.0, 25.0));

8.17.7. Tunbl AUCKpPETHbLIX AUana3oHOB

IIucKpeTHHEIM OUAIa30HOM CYMTAETCS Aualal30H, OJId ITOATHIa KOTOPOro OTHO3HAYHO ONPEeNesIeH «Imar»,
KaK HaOpuMep O/ TUIOB integer U date. 3HAaUEHUS 9TUX ABYX THUIIOB MOXKHO Ha3BaTh COCEOHUMH, KO-
roa MeXay HUMU HeT HUKaKUX OAPYyTUX 3HadeHui. B HellpeprIBHEIX AUama30HaX, HaIpOTHUB, Bcerga (unu
TIOYTH BCErma) MOXKHO HaWTHU eIle€ OOHO 3HAaYeHHe MeXKOy OBYMs HaHHBIMU. HampuMep, HempepbIBHEIM
nHaHa3OHON[6yneTnHaHa30H(3H0nTHHaMH1nmericIltimestmmm(XOTﬂtimestmm)HMeeTOFpaHquH-
HYIO TOYHOCTb, TO €CTh TEOPETUYECKHU OH SIBJITETCS OUCKPETHHIM, HO BCE K€ JIydIlle CUMTaTh ero Hellpe-
PBHIBHBEIM, TakK Kak IIar ero oOLIYHO He OIpeeséH.)

MOXKHO TaK¥Ke CYuTaTh OUCKPETHEIM IIOOTHUII IMAIIa30HA4, B KOTOPOM YETKO OoIIpeneJieHHbl IIOHATUA «CJie-
OYIOIIEero» U «IIpenbIiaylnero» 3JIEMeHTa OJId KaXKIO0I'0O 3HAa4YEeHUsd. Takue ornpenesienrs IO3BOJIAIOT IIpe-
O6pa3OBbIBaTb T'PaHULBEI JUAIIa30HA U3 BKIIIOYAE€MEIX B UCKIITIOYaEMEIE, BBIGI/IpaH CJ'IeJIy'IOH.II/II;I UJIN ITpenbl-
JIYH.II/Iﬁ 9JIEMEHT BMECTO 3aJaHHOI'O 3HA4Y€HHU. HaanMep, OUAIIa30HEI LIEJIOYUCIIEHHOI'O THUIla [4,8] U
(3, 9) OIMHCHLIBAIOT OMHO M TO XK€ MHOXKEeCTBO 3HaYeHUU; HO [OJII Oualla3oHa IIOATUIIa NUMmeric 3TO He TakK.

[ TMIIa OUCKPETHOTO Auana30Ha ompenenseTcs QYHKINUSA KAHOHU3AUUU, YIUTHIBAIOIAsA pa3Mep Ima-
ra Ojisi JaHHOTO MOATHNA. 3afada 9ToM GyHKIIMY — npeoOpa3oBaTh paBHO3HAYHEIE JUANA30HH K €OWH-
CTBEHHOMY ITPEICTaBJIEHNIO, B YaCTHOCTH HOPMAaJIM30BaTh BKII0YaeMble U MCKJIIoUaeMble TPaHUIlb. Ec-
i QYHKIIMS KaHOHU3aIlMY He oIlpefesieHa, Ualla30Hbl C Pa3IUYHLIM OoIlpefeeHneM OyoyT Bcerma Cuu-
TaTbCsI Pa3HLIMH, JaXke KOrja OHM Ha CaMOM [iejie ITPeaCTaBIsSIOT OOHO MHOXKECTBO 3HAaYEeHUH.

I BCTPOEHHBIX TUIIOB int4range, int8range U daterange KaHOHUYECKOE ITPeACTaBIeHNEe BKIIIOUYaeT
HUXKHIOIO T'PAHUIY U HE BKJIIOYA€T BEPXHIOI; TO €CTh OHaAlla30H IIPHUBOOUTCA K BUOY 0. OHH&KO OJIs
HeCTaHOAapPTHBIX TUIIOB MOZKHO HCIIOJIb30OBATh U OPYTHUE COTrJIallleHUsd.

8.17.8. OnpepneneHve HOBbIX AMAMNA3OHHbLIX TUNOB

Ilonbp3oBaTenu MOT'YT OIIpenensaTb CcOOCTBEHHEIE OUualla30HHBIE THUIIBI. 9TO MOXKeT OBLITh II0JIE3HO, Korga
HY2XKHO HUCITOJIb30BATh JUAIIA30HEI C IIOOATUIIAMH, OJI KOTOPBIX HET BCTPOEHHBIX NUAIIa30HHBIX THUIIOB. Ha-
IIpyuMep, MOZKHO OIIPpEeneJInThb HOBBIA THII OUaria30Ha OJid IMoOTuIla float8:

CREATE TYPE floatrange AS RANGE (
subtype = floats8,
subtype_diff = float8mi

SELECT '[1.234, 5.678]'::floatrange;

Taxk kKaxk mjis float8 OCMBICIEHHOE 3HAYEHME «IIara» He OnpenesieHo, GYyHKINSI KaHOHU3ANY B JTaHHOM
IpUMepe He 3a7aéTCH.

Korpa BeI omnpeneidgdere COOCTBEHHBIN Ouara3oH, CHCTeéMad aBTOMATU4Y€CKHU CO3JIaéT MYHBTHJIHaHa3OHHLIfI
THII.

Omnpenernsis cCOOCTBEHHBIM OUAIlla30HHBIM THUII, BBl TAaKXKe MOXKeTe BEIOpaTh OPYyTrHe IIpaBujla COPTUPOBKU
UJIM KJIacc ollepaTopa B-mepeBa Ojig ero moATuna, YTo IO3BOJIUT U3MEHUTH IOPSANOK 3HaUEHUH, OT KOTO-
pOro 3aBUCUT, KaKUe 3HaYeHU II0IafaloT B 3aJaHHbIN Auala3o0H.

Ecnu mogTun MOXKHO paccMaTpuBaTh KakK OMCKPETHEBIM, a He HEeIPEPHIBHEIM, B KOMaHIe CREATE TYPE
CIenyeT TaKXe 3aJaTh QYHKIIMIO xaHoHusanuu., ITOM QYHKIIMU OyOeT repegaBaThCs 3HaUeHUe auara3o-
Ha, a OHa [O0JI’)KHA BEPHYTh PaBHO3HAYHOE 3HAUYEHHUE, HO, BO3MOXKHO, C APYTUMH I'PaHuLlaMU 1 (hopMaTHU-
poBaHueM. [ OByX OMaNa30HOB, IPEOCTaBIISIONINX OOHO MHOXKECTBO 3HAYEHUM, HallpUMep, LeI04YnuC-
JIEHHBIE MUala30HH (1, 7] B [1, 8), OYHKIMSI KaHOHM3ALIMY JOJIKHA BEIIaBaTh OMUH pe3ynbraT. Kakoe
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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.

IToMuMoO 3TOTO, OJIst M0O0TO OUANa30HHOTO THIIA, OPUEHTHPOBAHHOTO Ha MCIOJIb30BaHUE C MHOEKCAMU
GiST unu SP-GiST, monxkHa OHITH ONpPeIeieHa pa3HUIla 3HAUYEHUN ITOATUIIOB, (GYHKIUS subtype_diff.
(Mamekc cMoxkeT paboTaTh U1 6e3 subtype_diff, HO B OONIBITUHCTBE CIIy4YaeB 3To OyAeT He Tak 3 GHeKTHUB-
HO.) OTa QYHKIUSA IPUHUMAET Ha BXO[ ABa 3HAaYEHUS MOATUIIA U BO3BpAIlaeT UX Pa3HUIly (T. €. X MUHYC
Y) B 3HQUEHUH TUIaA float8. B IOKa3aHHOM BEIIIE IPUMEPE MOXKET UCIIONb30BaThCSI MYHKIUSA float8mi,
oIpemessaionias HUXeJjexXKalllyio peaanu3aluio 0OLIYHOr0 oIlepaTopa «MUHYC» [JIs THIA float8, HO OIS
AOPyToro rioaTuiia MoryT HOTpe6OBaTBC${ OOIIOJTHUTEJILHBIE npeoﬁpa3OBaHI/I5{. I/IHOT‘Ha OJId IIpencTaB/IEeHUA
Pa3HUILILI B YMCJIOBOM Buae TpeOyeTcs elné u TBopdYecKui momxon. PyHKIUS subtype_diff, HACKOIBKO
9TO BO3MOXKHO, IOIXKHAa OBITH COTJTacOBaHa C MOPSIKOM COPTHUPOBKHM, BHITEKAIOIINM 13 BEIOPAHHBIX ITpa-
BUJI COPTUPOBKHU U Kjlacca OIlepaTopa; TO €CTh, €€ Pe3yIbTaT A0JIKEH OBITh IOJIOKUTEIbHEIM, €CJIU CO-
TJIaCHO IMOPSIOKY COPTHUPOBKHY MEPBHIM €€ apryMeHT O0JIbIlle BTOPOTO.

Emié oguH, HE CTONMb TPUBHUAIBHBIM TPpUMeP QYHKIMY 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;

HomonmHUTEeJIbHBIE CBeIeHUsI O CO3MaHnM OHMala30HHbIX TUIIOB MOXKHO HauTu B onucanuu CREATE TYPE.

8.17.9. NHpekcauun

IO cTonO110B, UMEIOUIUX OHUANa30HHEBIN THII, MOXKHO co3maTh nHOeKCH GiST u SP-GiST. Takxke MHOEKCEHI
GiST Mo0xXKHO co3maBaTh [T CTOJIOIIOB MYyJIbTHAMAIIa30HHLIX THUIIOB. Hampumep, Tak CO3MaéTCs UHIOEKC
GiST:

CREATE INDEX reservation_idx ON reservation USING GIST (during);

WNupekc GiST unu SP-GiST ginsa guana3oHOB IIOMOTaeT YCKOPUTH 3aIllPOCHL CO CIIeAYIOIUMHU OollepaTopa-
MHU: =, &&, <@, @>, <<, >>, — | —, &< ¥ &> (DOIIOTHUTEIBLHO 0 HUX MOKHO yY3HaTh B Tabnuie 9.54. Uugekc GiST
IOJIsT MyJIbTUOHMAIIa30HOB MOXKET YCKOPUTD 3aIlPOCH], 3a0eMCTBYIOIINE OOUH HAaOO0Op MyJIbTHUAMAIIa30HHBIX
onepatopoB. Uagekc GiST pnsa nmana3oHoB U uHAeKC GiST O MynbTHOMana30HOB MOTYT TaKKe COOT-
BETCTBEHHO YCKOPUTD 3aIIPOCH], 3aMeMCTBYIOIINE CIIEOYIOIINe MEeXKTUIIOBRIE OTIePaTOPHI AHUaa30H- MYy Ib-
TUOVAana30H U MyJIbTUAUANIa30H-JUAaNa30H: &&, <@, @>, <<, >>, —| -, &< U &>. [JOIIOJTHUTEIbHEIE CBEIEHUS
MOXKHO HauTu B TabGnuie 9.54.

Kpome Toro, myst Takux CTONOIIOB MOXKHO CO3[IaTh MHIEKCH Ha OCHOBe Xellla u B-mepeBbeB. [ MHIOEK-
COB TaKWX TUIIOB I0JIE3€H 10 CYTH TOJILKO OOUWH OIepaTop Auara3oHa — paBHO. [TIopsmoK COPTUPOBKU
B-mepeBa omnpenensgeTcs Oy 3HaYeHU gUana3oHa COOTBETCTBYIOIIUMY OllepaTopaMu < U >, HO 3TOT II0-
PSAOOK MOIKET OBITh MTPOM3BOJIFHEIM U OH HE OYEHb BaXKeH B peasibHOM Mupe. [Togmepxkka B-mepeBbes u
xelllel AMana30HHBIMU TUIIAaMU HYXKHA B OCHOBHOM [IJI51 COPTUPOBKM U XEITUPOBAHUS IIPU BHIIIOJTHEHUN
3aIpocoB, HO He [JI5 CO3[aHus caMUX UHOEKCOB.

8.17.10. OrpaHunyeHua ANa aManasoHOB

Torpga kak mns CKaJIAPHBIX 3HAYEeHUU €eCTECTBEHHBIM OTrPaHHUYEHHEM SABJIAETCA UNIQUE, OHO OOBIYHO He
IOOXOOUT OIS OUalla30HHBIX THUIIOB. BMeCTO 3TOro 4daile OKa3bIBalOTCS II0JIE3HEE OrpaHN4YEeHUA-UCKIIIO-
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yeHusa (cM. CREATE TABLE ... CONSTRAINT ... EXCLUDE). Takue orpaHUYeHUs IIO3BOJISAIOT, HalIpUMepP
OIIpPEefesiuTh YCIIOBUE «HellepecedeHusI» guana3oHoB. Hanmpumep:

CREATE TABLE reservation (

during tsrange,

EXCLUDE USING GIST (during WITH &&)
)

DTOo orpaHHYeHH’e He IO03BOJIUT OJMHOBPEMEHHO COXPAaHUTh B TAaOIHIle HECKOIBKO THAIla30HOB, KOTOPHIE
HaKJIaOBIBAIOTCS OPYT Ha Opyra:

INSERT INTO reservation VALUES
('[2010-01-01 11:30, 2010-01-01 15:00)");
INSERT 0 1

INSERT INTO reservation VALUES
('[2010-01-01 14:45, 2010-01-01 15:45)");
OIIMEKA: xoHOIUKTyWLIlEee 3HAUEHHE KIoYa HapyllaeT OrPaHHUYEHHE - HUCKIIOUEHHE
"reservation_during_excl"
INOOPOBHOCTH: Kmwou (during)=(["2010-01-01 14:45:00","2010-01-01 15:45:00"))
KOHPNUKTYEeT C cymecTByomuM kinodoMm (during)=(["2010-01-01 11:30:00","2010-01-01
15:00:00™)) .

I711 MaKCUMaJTbHOIM TMOKOCTH B OTPAaHUYEHUU-UCKITIOUeHNH MOXKHO COUeTaTh IPOCThHIE CKAITPHBIE THUIIH
OaHHBIX C OHAla30HaMH, UCIIOIb3YsI PACIINPeHUe btree_gist. Hampumep, ecnu bt ree_gist yCTaHOBIIE-
HO, Cledyollee orpaHUYeHNe He OymeT mOIIyCKaTh MepeCceKalolrecs Ouala30Hbl, TOJIBKO €CJIM COBIIa-
IaloT TaKXKe ¥ HoMepa KOMHAT:

CREATE EXTENSION btree_gist;
CREATE TABLE room_reservation (

room text,

during tsrange,

EXCLUDE USING GIST (room WITH =, during WITH &&)
)i

INSERT INTO room_reservation VALUES
('"123A', '[2010-01-01 14:00, 2010-01-01 15:00)");
INSERT 0 1

INSERT INTO room_reservation VALUES
('123A', '[2010-01-01 14:30, 2010-01-01 15:30)");

OIIMEKA: xoHPNUKTYOIMEEe 3HaUYEHHEe KIlua HapyllaeT OrpaHHUEHMHEe - HCKIYEeHHEe
"room_reservation_room_during_excl"

NIOOPOBHOCTH: Knwou (room, during)=(123A, [ 2010-01-01 14:30:00, 2010-01-01 15:30:00 ))
KOHPIUKTYET

C cymecTByomuM knouoMm (room, during)=(123A, ["2010-01-01 14:00:00","2010-01-01
15:00:00")) .

INSERT INTO room_reservation VALUES
('123B', '[2010-01-01 14:30, 2010-01-01 15:30)");
INSERT 0 1

8.18. Tunbl oOMeEHOB

IomeH — TOIb30BaTENIbCKUY THUII JAaHHBIX, OCHOBAHHEIU Ha OPYTOM Hudiesaedcauwem mune. OH MOXKET
OBITH OIIPELEJIEH C YCIIOBUSIMH, OTPAQHUYMBAIOIIUMY MHOXKECTBO JOIYCTUMBIX 3HAaUEHUHN TOGMHOXKECTBOM
3HAYEHUU HUXKeJIeXKalero TUna. B octanbHOM OH BemeT cebs1 KaK HUXKeJeXalluil TUI — HalpUMeD, C
OOMEHHBIMU TUIIOM OymyT pabGoTaTth JIIo0ble OIIepaTOPHl MM GYHKINY, IPUMEHUMEIE K HUKeJlekaleMmy
Tuily. HukemezKaluM THUIIOM MOXKET OBITH TI000M BCTPOEHHBIW WM MOJIh30BAaTEILCKUI 0a30BBIN THII,
TUII-IePEeYuCIIeHr e, MAaCcCUB, COCTaBHOU TUII, AMalla30H WU OPYTOl JOMEH.
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HaanMep, MBI MO2KEM CO30aThb HOMEH IIOBEPX LIEJIbIX YHCEeI]I, HpI/IHI/IMaIOH.II/Iﬁ TOJIBKO IIOJIOZKUTEJILHEBIE
qucia:

CREATE DOMAIN posint AS integer CHECK (VALUE > 0);
CREATE TABLE mytable (id posint);

INSERT INTO mytable VALUES(1); —-— paboraerT
INSERT INTO mytable VALUES(-1); —— omubka

Korga K 3Ha4YeHMI0 JOMEHHOI'O THUIIa IPUMEHSIOTCSA OIEepaTOpPHl UM (PYyHKIINY, IpefHa3HaYeHHbIEe IS
HUXKeJeXallleTo THUIa, AOMeH aBTOMaTUUYeCKM IIPUBOAUTCS K HUXKeIexkallleMy TUly. Tak, HaIpumep, pe-
3yNIbTAT ONEepaluy mytable.id - 1 OyAeT CYUTATHCHA UMEIOIIMM THUII integer, a He posint. MEI MorIn
OBl 3ammucaTh (mytable.id - 1) ::posint, YTOOB CHOBA MPUBECTH PE3YIbTAT K TUITY posint, YTO MOBJIE-
4ET IIEePEeNpPOBEPKY OTPaHMYEHHUN JoMeHa. B 9TOM ciiydyae, ecjiu faHHOE BhHIpaxkeHUe OymeT NpuMeHeHO
K id, paBHOMY 1, mpou3oumeT ommnbKa. 3HaYeHNe HUXKEJIeXKalllero TUIla MOXKHO IIPUCBOUTH TIOJII0 UJIU
TIepeMeHHOM JOMEHHOTO TUIla, He 3alMChiBas IpUBeeHNe IBHO, HO U B 3TOM CjIydae OrpaHUYeHUs [0-
MeHa 6yyT IpOBEpPATHCH.

3a OONIOJHUTEJIBHEIMU CBEIeHUSIMU oOpaTuTtech K onucanuio CREATE DOMAIN.

8.19. UpeHTndMKaTopbl 00OBLEKTOB

HNpentudurkarop obbekTa (Object Identifier, OID) ucnonb3lyetcss BHyTpu PostgreSQL B KauecTBe Iep-
BHYHOTO KITIOYa PA3IMYHBIX CUCTEeMHBIX Tabnuil. MmeHTHdUKaTOp 00BhEeKTa IPEeaCcTaBiIsIeTCs B TUIE oid.
TakXke CyIIeCTBYIOT pa3jIMuYHbIE THUITHI-TICEBOOHUMEI [JIsI oid, C UMEeHaMU regcymrocts. OB30P 3TUX TH-
1IOB IIpuBenéeH B Tabnuie 8.26.

B HacTosIIIeE BpeMS TUII oid pean30BaH Kak YeThpExOaliTHOe 1leJioe Yyncio 6e3 3Haka. TakuM o6pa3oM,
3HAYEHWEe ITOTO THUIIA MOXKET ObITh HEJOCTATOYHO OONbIIMM IJisi 00ecrledYeHusl YHUKaIbHOCTH B 6a3ze
OaHHBIX UK AaXKe B OTHENTbHBIX OOMbIINX TabmuIax.

1 caMoro Tuma oid IOMHMO CpaBHEHMHS OIIpeaesieHbl BCETO HECKOJIBKO OIIEpPaTOPOB. OpHakKo ero Mox-
HO IMPUBECTH K LIeJIOMY KU 3aTeM 3aeHfCTBOBATh B OOLIYHEBIX IEJTOYNCIIEHHEIX BEIYMCIICHUSX. (HpI/I 3TOM
cijienyeT oracaTbCda IMMyTaHUIEBL CO 3HAKOBLIMI/0E€33HaKOBEIMHU 3HAYEeHUSIMHU.)

Tunwi-ncegoHuMbI OID camu 1o ce6e He BBOOAT HOBLIX OIePAaIlui U OTIIMYAIOTCS TOJIBKO CIIeIIHAIU3UPO-
BaHHBIMY GYHKUIMSIMU BBOLA/BEIBOAA. OTH QYHKIINY MOTYT IPUHUMATh U BEIBOOUTH HE IIPOCTO YKCJIOBHIE
3HA4YEeHUs, KaK TUI oid, a CUMBOJINYECKHE MMEeHa CUCTEMHEBIX 00BbEKTOB. DTU TUIIHI IIO3BOJISIOT VIIPOCTUTH
moucK 00beKTOB 1o 3HaueHuaM OID. Hanpumep, uTo6wI BEIOpATh U3 pg_attribute CTPOKU, OTHOCAIIHE-
cs K TabmuIle mytable, MOKHO HAalIUCATh:

SELECT * FROM pg_attribute WHERE attrelid = 'mytable'::regclass;
BMECTO:

SELECT * FROM pg_attribute
WHERE attrelid = (SELECT oid FROM pg_class WHERE relname = 'mytable');

XoTst BTOPOY BapHWaHT BBHITISOUT HE TaKUM YK IIJIOXUM, HO 9TO JIMIIb OYE€Hb IIPOCTOM 3ampoc. Ecnu xke
nmoTpebyeTcst BEIOpaTh mpaBunbHEIHM OID, Korga Tabmuila mytable €CTh B HECKOJIBKUX CXeMaX, BIIOKEHHBIN
mop3amnpoc OymeT ropas3mo cioxkHee. [Ipeobpa3oBaTensb BBOOUMOTO 3HAYEHUS THUMA regclass HAXOOUT
TabGJIMIly COTJIACHO 3aJlaHHOMY IIyTH MMOMCKA CXEM, TaK YTO OH AEaeT «BCE MPABUJIBHO» aBTOMATUYECKH.
AHanOruvYHO, IpUBeAss UOeHTU(PUKATOP TAOMUITLI K TUIY regclass, MOXKHO IIONYYUTh CUMBOJIMYECKOE
IIpeICcTaBJIeHHe YHCI0BOTO KOa.

Ta6mauna 8.26. UmenTHdUKaTOPHI 00HEKTOB

NUmsa CchUIKH Onucanue IIpuMep 3HaAYEHUS

oid any YMCJI0BOU UOEHTU(DUKA- |564182
TOp 0OBEeKTa

regclass pg_class HMsI OTHOILIEHUS pg_type
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HNmsa CchUIKH Onucanue IIpumep 3HaYeHUs1
regcollation pg_collation HMsI IIPpaBUJIa COPTHUPOB- |"POSIX"
KU
regconfig pg_ts_config KoHUTrypauus TeKCTO- |english
BOTI'O IIOHMCKa
regdictionary pg_ts_dict CJIOBApPh TEKCTOBOTO IIO- |simple
HCKa
regnamespace pPg_namespace IIPOCTPaAHCTBO UMEH pg_catalog
regoper pg_operator UM oIlepaTtopa +
regoperator pg_operator ormepaTop C TUIIaMHU ap- |* (integer, integer)
T'YMEHTOB Ui - (NONE,
integer)
regproc pPg_proc UMsI QYHKIIUU sum
regprocedure Pg_proc GYHKIUSA C TUIIAMM ap- |sum(int4)
TYMEHTOB
regrole pg_authid HUMsI POJIN smithee
regtype prg_type HUMs THUIIA JaHHBIX integer

Bce tumns nceBmoruMoB OID mist 060b€KTOB, CTPYIIIMPOBAHHBIX B TPOCTPAHCTBO UMEH, TPUHMMAIOT UMe-
Ha, [OIIOJTHEHHBIE UMEHEM CXEMHEI, ¥ BBIBOIOST MMEHa CO CXEeMOM, eCJiM JaHHLIM OOBEKT HENIb3sd OymeT
HaANUTHU B TEeKYyIIeM IIYyTU ITOUCKa 0e3 UMEeHU CXEMHI. HaanMep, myschema.mytable SABJISI€TCsI IIPHUEMIIE-
MBIM BXOOHBEIM 3HAQUeHUEeM [OJIs regclass (eCJ'II/I CyLIeCTByeT TaKasid Ta6nnua). IJTO 3HaAYEeHHE MOXKET BHI-
BOOUTHCA KaK myschema.mytable HIIH IIPOCTO mytable, B 3aBUCUMOCTH OT TEKYLIETO IIyTHU IIOHUCKA. Tu-
B regproc U regoper NPUHUMAIOT TOJIBKO YHUKaJIbHBIE BBOOUMBIE UMEHa (He IeperpyzKeHHBIe), YTO
OTrpaHUYHBAET UX IIPHUMEHHUMOCTE; B OOJILIIMHCTBE CJIy4aeB JIydllle HCIIOJIb30BaTh regprocedure HIIH
regoperator. [l TUIIa regoperator B 3aIllUCU YHApPHOTI'O oIlepaTopa HeI/ICHOJ'Ib3yeMbII7I OIlepaHpO 3aMe-
HJEeTCd CIIOBOM NONE.

OyHKUMY BBOJA IJI HAHHBIX TUIIOB AOIIyCKAIOT MTPOOeJIbl MeXAy KOMIIOHEHTAMU U IPUBOIAT OYKBHL BEPX-
HEero perucrtpa K HUXKHeMy, 3a UCKJIIOUeHUEM CTPOKU B IBOMHHIX KaBbIYKaX; 3TO CHEJIaHO [IJIS TOTO, YTO-
OBl ITpaBuUJia 3alucy OLUIU ITOX0XKU Ha MIPUHSATHIE OJI 3allicU UMEH 00beKTOB B SQL. M Hao6opoT, PyHK-
MU BeIBOmA OynyT moOaBiATh IBOMHEIE KABEIUKY, €CIIU 9TO HEOOX0OUMO, YTOOH! BEIBOAMMAS CTPOKa OBI-
Jla DonyCTUMEBIM upeHTUudrKaTopoM SQL. Hanpumep, OID pyHKIIMM C UMEHEM Foo (C F B BEpXHEM pPeru-
CTpe), IpUHUMAIOIIEeH qBa IIeJIOYUCIIEHHBIX apryMeHTa, MOXKHO BBECTH KaK ' "Foo" ( int, integer )
'::regprocedure. Pe3ynbTaT OymeT BREITISOETDh KakK "Foo" (integer, integer). M uMsa QyHKIIMH, U1 ©UMe-
Ha TUIIOB apryMEeHTOB TakK¥e MOTYT OBITh TOIIOJTHEHEI CXEMOM.

Muorue BcTpoeHHbIe ¢pyHKIHU PostgreSQL npuauMaioT OID Tabmuilkl uian Opyroro tumna odowsekra Bl u
i1 yooOcTBa OOBSABIISIOTCS KaK IPUHUMAIOIINE regclass (MIIM COOTBETCTBYIOMMM TU-iceBmorauM OID).
9To 03HAYaeT, YTO BaM He HYy2KHO ucKaTh OID 00beKTa BPYYHYIO, @ MOZKHO IPOCTO BBECTH €T0 UM B BU[IE
cTtpoku. Hampumep, QyHKIUSA nextval (regclass) mpuHuMaeT OID OTHOIIEHUS ITOCIEI0BATEIILHOCTH,
TI03TOMY €€ MOXKHO BBEI3BATh TakK:

nextval ('foo') obpamaeTrcd XK NOCIenoBaTelbHOCTH fo0O
nextval ('FOO"') TO Xe caMoe

nextval ('"Foo"") obpamaeTcd K HNOCIeLOBaTelIbHOCTH Foo
nextval ('myschema.foo') obpamaercd k myschema.foo

nextval ('"myschema".foo') TO Xe camoe

nextval ('foo') umer fOoO B NyTH HOHCKA

IIpumeuyanue

Korpma apryMeHT Tako¥ (QYHKIIMM 3alMChIBAETCSI KaK TEKCTOBasl CTPOKAa B YWHMCTOM BUOE, OHA CTa-
HOBHUTCSI KOHCTAHTOM THIIA regclass. Tak Kak pakTuuecku 310 OymeT mpocto 3HaueHue OID, oHO
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Tunel JaHHBIX

6yneT IIPUBA3aHO K M3HAYAJIBHO HﬂeHTH¢HHHpOBaHHOﬁ II0CJIEAOBATEIIBHOCTH, HECMOTPA Ha TO,
YTO OHA MOXKET OHITh IIepenMeHOBaHa, IIepeHeCeHa B IPYI'YIO CXeMy U T. M. Takoe «paHHEE CBA-
3LIBaHME» OOLIYHO JKeJIaTeIbHO OJid CCBIJIOK Ha IIOCJIEOJOBATEJIBHOCTH B 3HAYEHHAX CTOJ'I6I_[OB II0
YMOJIYaHHUIO U IIPeOCTaBIIEHUAX. Ho nHorga Bo3HUKaeT H6‘06XOJII/IMOCTL B «IIO30HEM CBA3BIBAHUN»,
KOTr'Ia CCRIJIKK Ha II0CJIIEeHJOBATEJIPHOCTH PACIIO3HAIOTCSA B IIPOLIECCE BEIIIOJIHEHUA. YTOOH IIOJIYYHUTD
TaKoe IIoBeJeHNne, Hy>KHO IPUHYOUTEJIFHO U3MEHHUTh TUII KOHCTAHTEHI C regclass Ha text:

nextval ('foo'::text) foo pacno3Haércd BO BpEeMdId BEIIOIHEHHT

II71s morcKa BO BPeMS BHIIIOJTHEHMSI TaKXkKe MOIKET MCIIOIb30BaThbCs QYHKIIUS to_regclass () U
nmogo0ueie. CM. Tabnuiy 9.71.

[pyro#i npakTUYeCKUN IPUMEP MCIONb30BaHUA regclass — mouck OID tabnuisl, oToOpakEHHOU B
IpencTaBlIeHuaX information_schema, KOTOPHIE HE IpenocTaBnsaloT Takue OID Hanpsamyio. Hanpumep,
MOZKHO BBI3BaTh PYHKIIUIO pg_relation_size (), st KoTopol Tpebyercsa OID tabmuipl. C y4€TOM yKa-
3aHHBIX BHIIIE IIPABUII, lajiee IIPeACTaBIeH KOPPEKTHHIM CII0Cco0 BhI30Ba HAaHHOM (QYyHKIIMU

SELECT table_schema, table_name,
pg_relation_size ((quote_ident (table_schema) || '.' |
quote_ident (table_name)) ::regclass)
FROM information_schema.tables
WHERE ...

. DYHKIINS quote_ident () 3aKJIIOUYUT UOEHTU(GUKATOP B OBOMHEIE KaBLIYKH, KOTHOA 9TO Heobxogumo. bo-
Jiee MPOCTEHIM CIIOCOO0OM KazKeTCs

SELECT pg_relation_size (table_name)
FROM information_schema.tables
WHERE ...

HO HCIIOJIb30BAaTh €T0 He peKkoMeHOyemcs, IOTOMY 4YTO OH He cpabGoTaeT it TabGiInIl, KOTOPHe He BXOISAT
B 3a[JaHHBIN MMyTh MOKMCKA UJIM MMEHa KOTOPHIX HY2KHO 3aK/II0YaTh B KABLIYKH.

IomoMHUTEeTbHBIM CBOMCTBOM OOJIBIIMHCTBA TUIIOB IceBOOHHMMOB OID sBnseTcss oOpa3oBaHHe 3aBHU-
cuMocTteli. Korma B cOoXxpaHEHHOM BHIpaXKeHUU QUTYpPUPYET KOHCTaHTa OOHOTO U3 3TUX THUIIOB (Ha-
mpuMep, B MPEOCTaBIeHUHW HIIM B 3HAYEHUM CTONOIAa II0 YMOJYAHHUIO), 3TO CO3WAaéT 3aBHCHUMOCTH
OT 1IleyieBOro oOBeKTa. Hampumep, eciu 3HadyeHHe II0 YMONTYAHWIO OIpedesieTCid BhIpaXKeHHueM
nextval ('my_seq'::regclass), PostgreSQL moHMMaeT, 4TO 3TO BRIpaAK€HHE 3aBUCHUT OT IIOCJIEOOBa-
TEJILHOCTHU my_seq, ¥ He IM03BOJIUT YAAJIUTh IIOCJIEIOBAaTEILHOCTb paHblle, 4yeM OyAeT yaajieHo 3TO BhIpa-
JKeHue. AnbTepHaTUBHAS 3aIlMCh nextval ('my_seq'::text) He CO3HAET 3aBUCUMOCTD. (EMMHCTBEHHBIM
UCKJIIOYEHUEM SIBJIAETCS TUII regrole. KOHCTAHTH 9TOTO THUIIA B TAKUX BEIPaXKEHUSIX HE MOIIYCKAIOTCS.)

EcTb elllé oguH TUII CUCTEMHBLIX UOEHTU(GUKATOPOB, xid, IPEeACTaBASIOMNN UAeHTU(PUKaTOp TpaH3akK-
1TuH (COKPAIIEHHOo Xact). 3TOT TUII UMEIOT CUCTEeMHEIE CTOJIOIEI xmin U xmax. UIeHTU(PHUKaTOPHI TPaH3aK-
Iu# onpenensioTcs 32-0UTHBIMY YHCIaMy. B HEKOTOPHIX KOHTEKCTaX UCHOJIb3YeTCs 64-0UTHBINM BapUaHT
x1d8. B oTnu4ue oT xid, 3HaYEHUS xid8 YBEJINYUBAIOTCSA CTPOI0O MOHOTOHHO U HUKOT[a He IIOBTOPSAIOTCS
Ha MPOTSKEHUU BCETO CYLIECTBOBAHUS KiacTepa 6a3 maHHBIX.

Tpetuil TN UOEHTU(HUKATOPOB, UCIIOIB3YEMEIX B CUCTEME, — cid, UAeHTU(GUKATOp KoMaHak (command
identifier). 3ToT TUN maHHBIX UMEIOT CUCTEMHEIE CTOJIOIEI cmin U cmax. UIeHTU(PUKATOPE KOMaHI — 3TO
ToXe 32-0MTHEBIEe YuCla.

W HakoHell, ITOCIeOHUN TUII CUCTEMHHIX UOEHTH(PUKATOPOB — tid, MOEHTHU(GUKATOP CTPOKH/KOpPTEeXKa
(tuple identifier). 3ToT TUIl MaHHBIX UMEET CUCTEMHLIN CTOJIOEll ctid. MmeHTudUKaTOp KOpTeka mpeq-
cTaBiseT coboil mapy (U3 HoMepa 6710Ka U MHOEeKCa KopTexka B 0JioKe), UAeHTUPUIIUPYIONTYI0 ¢hUusnde-
CKO€ pacIloloXKeHue CTPOKU B Tabmuiie.

(ITogpo6Hee 0 CUCTEMHEIX CTONOIAX paccKa3kiBaeTcs B Pasmerne 5.5.)

8.20. Tvn pg_1lsn
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Tunel JaHHBIX

Tun maHHBIX pg_lsn MOXKET IIPUMEHSATHCS OJIS XpaHeHUs 3HaueHusi LSN (mocrnemoBaTenbHEIM HOMED B
xypHane, Log Sequence Number), koTopoe mpencTasnsgeT coboll yKa3aTenb Ha IIO3UIUIO B XKypHAJe
WAL. 3TOT TUII COOEPKUT XLogRecPtr U ABIIETCSA BHYTPEHHUM CUCTEMHEIM TUoM PostgreSQL.

Texuuyecku LSN — 3T0 64-6UTHOE Liejioe YUCIIO0, IIpeACcTaBsiollee 6aiiTOBOe CMellleHNe B IIOTOKE XKYP-
Hana npepns3anucu. OH BEIBOOUTCS B BUIE OBYX IIIeCTHAAIlaTEPUYHEIX YUCeI 00 8 nudp Kaxugoe, 4yepes Ko-
CYyIO 4epTy, HallpuMep: 16/B374D848. Tun pg_1sn MoggepKUBaeT CTaHOAPTHHIE OIIepaTOPhLl CPaBHEHUS,
TaKue Kak = U >. MOXHO TakKe Bel4eCcTh oquH LSN K3 Ipyroro ¢ moMoIIbi0 OepaTtopa —; pPe3yjibTaToM
OymeT 9ucio 6adT MeXAy STUMH OByMS IIO3UIUSIMU B XKypHaJle Ipea3anucu. Takke 4uciao 6aiT MOXKHO
m00aBISITh ¥ BHIYUTATD 13 LSN ¢ TOMOIIBIO OIEpPaToOPoB + (pg_lsn, numeric) M - (pg_lsn, numeric) CO-
OTBETCTBEHHO. 3aMeThTe, YTO BhIYMCIeHHBIM LSN moKeH HaxXOOUThCSA B HOIIYCTUMOM OIS THUIIA pg_lsn
Juana3oHe, TO eCTh MeXOy 0/0 U FFFFFFFF/FFFFFFEF.

8.21. lNceBpoTUn.l

B cuctemy tumnos PostgreSQL BKITIOUEHBI HECKOJIBKO CIEIIUATEHEIX 9JIEMEHTOB, KOTOPHIE B COBOKYITHOCTH
Ha3BIBalOTCS ncegdomunamu. [lceBOOTHUN HeNb3sI UCIIONIb30BaTh B KaUeCTBe THUIIA JaHHBIX CTOJIOIA, HO
MOKHO OOBSIBUTh PYHKLMIO C apTyMEHTOM WK PE3YJIhTAaTOM TAKOTO Tuma. Kaxmeiil U3 CyIeCTBYIOIINX
TICEBIOTHUTIOB MOJIE3€H B CUTYyAIMsIX, KOTAA XapaKTep GyHKIIUY He TTO3BOJISIET TPOCTO TOJTYYUTH MJIN BEP-
HYTBb ONIpemenéHHeli Tum mauHbrx SQL. Bee cyiecTBylomye TCEBOOTHUITH TepedrciieHsl B Tabmuie 8.27.

Taoauma 8.27. IlceBOoTHIIBI

Nmsa Onucanue

any Vka3rsiBaeT, YTO QYHKIUSA MPUHUMAET JTI000M BBOTUMBIN THII
OaHHBIX.

anyelement Vka3wiBaeT, 4TO QYHKIIUS IIPUHUMAET JII000M THUI HaHHBIX (

cM. [Togpasgen 38.2.5).

anyarray Vka3wIBaeT, 4TO QYHKIIMS IIPUHUMAET I1000# THUIT MaccuBa (
cMm. ITogpasmen 38.2.5).

anynonarray Vka3bBaeT, YTO QYHKIHUS MPUHUMAET II000¥ THUI TaHHBIX,
KpoMe MaccuBoB (cM. [Tompa3zmen 38.2.5).

anyenum Vka3rsiBaeT, YTO QYHKIUSA MPUHUMAET JTI000€ IepeducieHne
(cMm. TTogpaspmen 38.2.5 u Paspgen 8.7).

anyrange Vka3wIBaeT, 4TO QYHKIIMS IIPUHUMAET JII000M Tuana30HHbIN
TUII OaHHbIX (cM. [Togpa3men 38.2.5 u Pa3zmen 8.17).

anymultirange Vka3wIBaeT, 4TO QYHKIIUS IIPUHUMAET J1I000M MyJbTHUAMAIIa-
30HHBIM TUNO JaHHBIX (cM. [Togpasmen 38.2.5 u Pasmen 8.17).

anycompatible Vka3rsiBaeT, YTO QYHKIUSA IPUHUMAaET JTII000M THUT JaHHBIX U
MOKEeT aBTOMAaTUYECKHU IIPUBOIUTE PA3JIMYHBIE apTyMEHTH K
obireMy TuIly gaHHHX (cM. [Tompasmern 38.2.5).

anycompatiblearray Vka3bslBaeT, YTO QYHKIUSA MPUHUMAaET 1000 TUII MacCUBa U
MOXKeT aBTOMaTUYeCKM IPUBOOUTH PA3JINYHEIE apT'yMEHTHI K
obmieMy THITy gaHHBIX (cM. [Tompasmern 38.2.5).

anycompatiblenonarray Vka3wiBaeT, 4TO QYHKIIUS IIPUHUMAET JII000M THUII, OTIUY-
HBIM OT MaCCHBa, ¥ MOXXET aBTOMAaTUYECKU ITPUBOOUTE pPa3-
JUYHBIE apTYMEHTHI K 00I1eMy TUNy maHHBIX (cM. [Tompas-
men 38.2.5).

anycompatiblerange Vka3wIBaeT, 4TO QYHKIIUS IPUHUMAaET J11000M THUN Ouara-
30HHBIM TAHHBIX U MOXKET aBTOMaTUYECKHU IIPUBOOUTE pas3-
JUYHBIE apTYMEHTHI K 00111eMy TUNYy maHHBIX (cM. [Tompas-
men 38.2.5 u Pa3gen 8.17).

anycompatiblemultirange Vka3reiBaeT, YTO QYHKIUSA IPUHUMaET JTII000M My IbTHAUATIA-
30HHBIN TUII JaHHBIX ¥ MOXKET aBTOMATHUYECKU IPUBOOUTD
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Tunel JaHHBIX

AMmsa OnucaHnue

pa3IuYHbEIE apTYMEHTHI K 00IeMy TUOY OaHHBIX (cM. [Tof-
paspen 38.2.5 u Pasgen 8.17).

cstring YVka3rsiBaeT, YTO QYHKIUSA MPUHUMAET UJIM BO3BpAIllaeT CTPO-
Ky B ctune C.

internal Vka3wiBaeT, 4TO QYHKIIUS IIPUHUMAET UM BO3BpAIllaeT BHYT-
PEHHUU CEePBEPHBIN TUII HaHHBIX.

language_handler O6paboTYHK IPOIEOYPHOTO I3bIKa 00BSIBIISIETCS KaK BO3BPa-
IIAIOIINHM TUI language_handler

fdw_handler OO6paboTyuk 06EPTKHU CTOPOHHUX JAHHBIX 00BABISIETCS KaK
BO3BpAIlalOMINMi TUN fdw_handler

table_am_handler O6paboTyuK TabGJIUYHOTO0 METOOa JOCTyIIa OOBSIBISIETCS KakK
BO3BpAIIAIONINYM TUM table_am_handler

index_am_handler O6paboTymK MeToAa OOCTyIa UHAEKca OOBIBISETCSA KakK
BO3BpAIAlOIINM TUN index_am_handler

tsm_handler OO6paboTyuK MeToma BEIOOPKH M3 TAOIUILI 00BSIBIISIETCA KakK
BO3BpAIIAIONINM TUN tsm_handler

record Vka3wiBaeT, 4TO QYHKIIUS IPUHUMAaET UJIM BO3BpaIlaeT
HeOoITpeeIEHHBIN TUI CTPOKH.

trigger TpurrepHas QyHKIHUS 00bABISAETCS KaK BO3BpAIllaionias THUII
trigger.

event_trigger OYyHKIMS COOBITUMHOTO TPUTTEPa 00BSIBISIETCSA KaK BO3Bpa-
Imammas THUII event_trigger

pg_ddl_command O6o3HauaeT npeacTaBiieHne KoMaua DDL, mocTymHOe COOBI-
TUUHBIM TPUTTEPAM.

void Vka3wiBaeT, 4TO QYHKIIMS He BO3BpalllaeT 3HaYeHUeE.

unknown O06o3HauaeT elll€ He pacllO3HAHHBIM TUI, HATIPUMED IIPO-

CTYIO CTPOKOBYIO KOHCTAHTY.

OYyHKIUY, HallMCaHHLIe Ha s3biKe C (BCTPOEHHEIE UIH JUHAMHUYECKHU 3arpyxKaeMbie), MOTYT OBITh OObsIB-
JIEHHI C ITapaMeTpaMu WM pe3yIbTaTaMU JII000T0 M3 3TUX IICeBOOTUNIOB. OTBETCTBEHHOCTEL 3a Ge3omac-
HOe moBeJeHue GYHKIIUYN C apTYMEeHTaMU TaKUX THUIIOB JIOXKUTCS Ha pa3paboTuynKa QYHKITHH.

OyHKIMY, HaluCaHHLIE Ha MPOIEOYPHBIX I3bIKaX, MOTYT MCIIOJIb30BaTh ICEBOOTUNEI, TOJIBKO €CJIH 3TO
TI03BOJISIET COOTBETCTBYIOIINH S3LIK. B HacTosIIIee BpeMs G0JIBIITMHCTBO IIPOIeIYPHEIX SI3BIKOB 3aIperia-
IOT UCHOJIb30BaTh ICEBIOTUNIE B KaUeCTBe TUIIA apTyMeHTa U IIO3BOJIAIOT UCIIONb30BaTh OIS PEe3yJibTa-
TOB TOJIBKO THIIEI void M record (M trigger MM event_trigger, KOrgma pyHKUIUS peanusyeT TPUITEDP
WU COOBITUMHBIN TPUTTEDP). HEKOTOPHIE I3BIKKU TaKXKe MOAOePKUBAIOT MOMUMOPdHBIE (GYHKIIUY C ITOIH-
MOPGHBIMU IICEBOOTUIIAMH, TOAPOOHO paccMOoTpeHHBIMH B [Tomapasmene 38.2.5.

IlceBmoTHuM internal UCHONB3YETCS B 00BIBIEHUAX QYHKIUH, TPegHAa3HAUYEHHBIX TOJIBKO AJIST BHYTPEH-
Hero ucrnonb3oBaHus B CYB]I, HO He OJig IpsiMOT0 BhI30Ba B 3anpocax SQL. Ecnu y GyHKIUM eCTh KaK
X0TsI ObI OMMH apryMEHT THIIa internal, €€ HeNb3sd OyaeT BuI3bIBaTh U3 SQL. YTOOGH COXpaHUTh TUITOOE3-
OIIaCHOCTH IIPU TaKOM OTPaHUYEHUY, CIIeAyUTe BaXKHOMY IIPaBUILy: He co3maBalTe QyHKITNIO, BO3Bpallla-
IOIIYI0 Pe3yNbTaT TUIIA internal, €CJIHM Y HEE HET HU OJHOI'O apryMeHTa internal.
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NnaBa 9. PYyHKUUM U onepaTopbl

PostgreSQL npepocTaBisieT orpoMHOE KOJIMYECTBO (GYHKIIUMN M OIIEPATOPOB AJIS BCTPOEHHEBIX TUIIOB HaH-
HBIX. B 9TO Ir71aBe OnMcaHbl OCHOBHEIE M3 HUX, TOTA KakK HEKOTOphIe CliellnalibHble (QYHKIIUKU ONKUChIBA-
I0TCSI B APYTUX pa3fesiax JoKyMeHTaluu. Kpome TOro, mojb30BaTEeNN MOTYT OIIPENeNaTh CBOU QYHKIINU
U ollepaTopkl, Kak onumcaHo B Hactu V. [IpocMOTpeTh BCe CyLIIeCTBYIOIINE QYHKIIUHM U OIlepaTOPhl MOKHO
B psql c momo1ipio KoMaH \df U \do, COOTBETCTBEHHO.

B 9TOl r1aBe TUIIBI apTyMEHTOB U pe3yJibraTta GYHKIIUN 0003HAYAI0TCS TaK:

repeat ( text, integer ) - text

B manHOM ciiyyae OHa I'OBOPHUT, YTO PYHKIIUSA repeat IPUHUMAET OOUH TEKCTOBBIN M ONMH LIEJIOYUCIIEH-
HBIM apryMeHT W BO3BpalllaeT pe3yiabTaT TEKCTOBOro Tuma. CTpesika BIPaBO TaKXKe yKa3bIBaeT Ha pe-
3yJIbTAT B IPUMEPE UCIOJIL30BAHUS, HAIPUMED:

repeat ('Pg', 4) - PgPgPgPg

Ecnu myig Bac BaXkKHa IEPEHOCUMOCTD, YYTUTE, YTO TPAaKTUYEeCKU BCe PYyHKIIUYU U OTIepaTOPHl, ONIMCAHHEIE
B 3TOMH TJiaBe, 3a UCKIIIOYEHMEM IIPOCTENINX apu(PMeTHUEeCKUX U OIIepaTOPOB CPaBHEHUS, a TaKXKe SB-
HO OTMeUYeHHBIX (GYHKINN, He onucaHbl B cTaHgapTe SQL. Tem He MeHee YaCTUYHO 3Ta pacliMpeHHas
GyHKIITMOHANTBHOCTE TPUCYTCTBYeT U B opyrux CYB]I] SQL 1 Bo MHOTUX ClIy4asdax pa3ll4yHbIe peanu3alun
OOWHAKOBHIX (PYHKITUYM OKA3bIBAIOTCS @HAJIOTUYHEIMU M COBMECTUMEIMMU.

9.1. Jlornyeckue onepaTtopbl
Ha6op JIOTUYECKHX OIIePaTOPOB BKIIIOYAET OOBLIYHEIE:

boolean AND boolean - boolean
boolean OR boolean - boolean
NOT boolean - boolean

B SQL paGoTaeT moruueckasi CUCTeMa C TpeMs COCTOsSHusMHu: true (uctuna), false (J10XKB) B NULL,
«HeompemenéHHoe» CoCTosiHMe. PaccMoTpute cremyiomiue TabmuIlbl MCTUHHOCTH:

a b a AND b aOR b
TRUE TRUE TRUE TRUE
TRUE FALSE FALSE TRUE
TRUE NULL NULL TRUE
FALSE FALSE FALSE FALSE
FALSE NULL FALSE NULL
NULL NULL NULL NULL
a NOT a

TRUE FALSE

FALSE TRUE

NULL NULL

OnepaTophl AND M OR KOMMYTATUBHEI, TO €CTh OT IIepeMEHBl MECT OIlepaHAOB pe3yJIibTaT He MEHSEeTCs.
(OmgHaxko neBbIH omepaHy He 00513aTeNbHO OyIeT BEIYUCIIATHCS Mepel TpaBeiM. bonee mogpoOHO ITOPSIIOK
BBEIYMCJIEHHUS ITOOBLEIPAXKeHUI onuckiBaeTcs B [Togpasmerne 4.2.14.)

9.2. PYHKUMMN U onepaTopbl CpaBHEHUSNA

HabGop omepaTopoB CpaBHEHHUS BKITIOUAeT OOLIYHBIE OIIePaTOPHI, IepeunciaeHHue B Tabmuie 9.1.
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OYHKIIUY ¥ OTIEPATOPHI

Taoiuna 9.1. OnepaTopsl CpPaBHEHHUST

Oneparop OnucaHue

THII_OAHHBEIX < THI_IAHHBIX — Dboolean Mesnb1ne

THI_DaHHBIX > THI_OAHHBIX — boolean Bonrpie

THII _[OaHHBIX <= THI_ILaHHBIX - boolean Membliie Uy paBHO

THIN [OAHHBIX >= THIO OAaHHbBIX — poolean Bornbiie unu paBHO

THIN [OAaHHBIX = THI LAHHBIX — boolean PaBHo

THIN_OAaHHBIX <> THO _IOAaHHBIX — boolean He paBHO

THI_QaHHBIX |= THI_paHHBIX - boolean He paBHO
ITpuMmeuyaHue

B crarmpmapte SQL mnsa ycioBHS «He paBHO» NPHHSATa 3aluCh <>. CHHOHUMHUYHASA el 3aluch !=
nnpeoOpa3yeTcsl B <> Ha caMO# paHHell cTaguu pa3bopa 3amnpoca. Kak ciencTBue, peanusoBaTh
OIlEPAaTOPHI ! = U <> Tak, 4TOOBEI OHKM paboTany I0-pa3HOMY, HEBO3MOXKHO.

Chyi OIlepaTOpPHl CPaBHEHUSA MMEIOTCA OJIsd BC€X BCTPOEHHEBIX TUIIOB NJAHHBIX, 3HAYEHHWA KOTOPBIX COPTHU-
PYIOTCA €CTECTBEHHBIM 06pa30M, BKJIIO4Yad YHCIJIOBBIE, CTPOKOBEI€ THUIIBI, 4 TAKXK€ THUIIBI J:[aTI:I/BpeMeHI/I.
KpOMe TOr'o, CPABHUBATBCA MOT'YT MAaCCHBEI, COCTABHBIE THUIIEI U OHUAIIA30HEI, €CJIM TUIIBI JaHHBIX UX KOM-
IIOHEHTOB ABJIAI0OTCA CPDaBHUBA€MBIMU.

OOBIYHO MOXKHO CPaBHHUBATE TaKZKe€ 3Ha4YE€HUA CBA3aHHEIX TUIIOB NaHHLBIX; HAIIpUMeEpP, BO3MOZKHO CPpaBHEe-
HUE integer > bigint. HeKoTOpEIe MOJOOHEIE ONIEPAIMY PEaTU3yI0TCSI HETIOCPEACTBEHHO «MEXKTUIIOBHI-
MK>» OIIEpaTOPaMU CPAaBHEHUsI, HO €CJIM TAaKOTO OllepaTopa HET, aHAJIM3aTOop 3alpoca MOMBITAETCS IPU-
BECTHU YaCTHBIE TUIH K 00Jiee OOIUM ¥ TPUMEHUTD MOAXOASIINI IJIsT HUX OllepaTop CPaBHEHUS.

Kak mokasaHO BEIIIe, BCE OIIEPATOPH CPABHEHUS SBISIOTCSA OMHAPHEIMU M BO3BpalllailoT 3HAYEeHUS THUIIa
boolean. TakuM 06pa30M, BEIPazKEHUS BUAA 1 < 2 < 3 HEOOIMYCTUMEHI (TakK KakK He CYIIeCTBYeT orlepaTopa
<, KOTOpPHIH OBl cpaBHUBAJ OyJieBO 3HaueHUe C 3). 715 MpoBepPKYU HaXOXKOeHUs 3HaUYeHUs B UHTepBase,
BOCIIOJIb3YUTECH IPEINKATOM BETWEEN, OIMCAHHBIM HUXKE.

CymiecTByeT TakKe HeCKOIbKO ITPEeqUKaTOB CPaBHEHUS; OHU NpuBeneHsl B Tabnuie 9.2. OHU paboTaioT
mogo0HO orepaTopaM, HO UMEIOT OCOOBIM CUHTAKCUC, YCTAHOBJIEHHBIN cTaHmapToM SQL.

Tao6auma 9.2. [Ipegukarsl CpaBHEHHUST

IIpegukar
Onucanue
IIpumep(n1)

Tun_nadHeix BETWEEN run marHbix AND THI_maHHBIX — boolean
Mexny (BK/IIOYasi rpaHUIIEl UHTEPBAsa).

2 BETWEEN 1 AND 3 - t
2 BETWEEN 3 AND 1 - f

run_npgaggeix NOT BETWEEN THn pgawmgeix AND THIO ODaHHBIX — boolean
He mexny (06paTHOE K BETWEEN).

2 NOT BETWEEN 1 AND 3 - £

THI_ngadgeix BETWEEN SYMMETRIC rum _pgaHHBIX AND THI _ODaHHBIX — boolean
Mexny, Tocie COpPTUPOBKY I'PAHUYHBIX 3HAQUYEHUH.

2 BETWEEN SYMMETRIC 3 AND 1 - t

run_ngaggeix NOT BETWEEN SYMMETRIC THn_gaeHgpix AND THIO _ODaHHBIX — boolean
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IIpegukart
Onucanue
IMpumep (bI1)

He Mexmy, mmocie COPpTUPOBKY I'PAaHUYHBIX 3HAUEHUH.
2 NOT BETWEEN SYMMETRIC 3 AND 1 - f

THHn_ngadgeix IS DISTINCT FROM THI _maHHBEIX — boolean
He pasuo, npu aToM NULL BocprHHMAaETCs KaK OOLIYHOE 3HaYeHHUe.

1 IS DISTINCT FROM NULL — t (a He NULL)
NULL IS DISTINCT FROM NULL - f (a He NULL)

run_ngagHeix IS NOT DISTINCT FROM Tum_ gaHHBIX — boolean
Pasno, npu aTom NULL BocmpuHUMaeTCs KakK 00bIYHOE 3HaYEeHUE.

1 IS NOT DISTINCT FROM NULL - f (a He NULL)
NULL IS NOT DISTINCT FROM NULL - t (a He NULL)

Turn_nadueix IS NULL - boolean
ITpoBepseT, aABsgeTCSA U 3HaUueHue 3KBUBaieHTHBIM NULL.

1.5 IS NULL - £

Tun_nageeix 1S NOT NULL — boolean
[TpoBepsieT, oTnuyaeTcs MU 3HavyeHue oT NULL.

'null' IS NOT NULL - t

Tun_nadHeix ISNULL — boolean
I[IpoBepsieT, ABNsIETCS JIM 3HaUeHNe 5KBUBaleHTHLHIM NULL (HecTaHmapTHBIM CUHTAKCHUC).

run_pgageeix NOTNULL - boolean
ITpoBepsieT, oTnuyaeTcs nu 3HadeHre oT NULL (HecTaHOapTHBINM CUHTAKCHUC).

boolean IS TRUE - boolean
HpOBepHeT, ABJIAETCHA JIN PE3YJIbTAT JIOTUYECKOI'O BEIPAXKEHNU A 3HaYeHUueM true.

true IS TRUE - t
NULL: :boolean IS TRUE - f (a He NULL)

boolean IS NOT TRUE - boolean
HpOBepHeT, ABJIAETCHA JIN PE3YJIbTAT JIOTUYECKOI'O BEIPAXKEHNU A 3HaYeHNueM false unu Heus-
BECTHBIM.

true IS NOT TRUE - f
NULL: :boolean IS NOT TRUE - t (a He NULL)

boolean IS FALSE - boolean
ITpoBepsieT, ABNSETCS MU Pe3yIIbTaT JIOTUYECKOT0 BHIpakKeHus 3HaueHueM false.

true IS FALSE - f
NULL: :boolean IS FALSE - f (a He NULL)

boolean IS NOT FALSE - boolean
[TpoBepsieT, ABIIETCA JIX PE3YIbTAT JIOTUYECKOI' O BEIPAKEHUSA 3HAYEHUEM true uam Hen3BeCT-
HEIM.

true IS NOT FALSE — t
NULL: :boolean IS NOT FALSE - t (a He NULL)

boolean IS UNKNOWN — boolean
HpOBepHeT, ABJIAETCHA JIN PE3YJIbTAT JIOTUYECKOI'O BEHIPAXKEHN A HEM3BECTHEIM 3HAYEHUEM.

true IS UNKNOWN — f
NULL: :boolean IS UNKNOWN - t (a He NULL)
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IIpegukart
Onucanue
IIpumep(n1)

boolean IS NOT UNKNOWN — boolean
[TpoBepsieT, ABNSETCS MU pPe3yNIbTaT JIOTUYECKOTO BHIpakKeHus 3HaueHueM true unm false.

true IS NOT UNKNOWN - t
NULL: :boolean IS NOT UNKNOWN - f (a He NULL)

[TpenukaT BETWEEN yIIpolllaeT IIPOBEPKU UHTEpBasa:
a BETWEEN x AND y

PaBHO3HAYHO

a >>= x AND a <=y

3aMeTBTe,qTOBETWEENCQHTaeT,qTOFpaHHHBIHHTepBaHaBKHKﬂHﬂOTCH13HHTepBaHﬂnpeﬂHKaTBETWEEN
SYMMETRIC aHaJIOTH4YeH BETWEEN, 3a MCKJIIOYE€HHEeM TOr'o, 4YTO apPryMeHT CjieBa OT AND He 00s13aTeJIbHO
IOIXKeH OLITH MEHBIIEe HITH PaBE€H apryMeHTy CIIpaBa. Ecnu 3TO He Tak, APT'YMEHTEI aBTOMAaTU4YE€CKU Me-
HAIOTCA MeCTaMH, TaK 4TO BCeraa Iroapa3yMeBaeTCs HeHYCTOﬂ HHTEepPBall.

PaznuuHbie BapHaHTHI BETWEEN peallu3yITCAd IIOCPECTBOM OOBIYHEIX OIIeEpPATOPOB CPDABHEHUA, U IIO3TOMY
OHH 6YJIYT pa6OTaTb C JTIOOBIMHM THIIAMH OAaHHBIX, KOTOPBI€E MO2KHO CPABHUBAThL.

IIpumMeuyanue

Hcmonb30BaHue AND B KOHCTPYKIIMH BETWEEN CO3HaéT HEOQHO3HAYHOCTb C MCII0JIh30BAaHUEM AND
B KaueCcTBe JIOTUYECKOT0 orepaTopa. [Ijis eé yCcTpaHeHusI B KaYeCTBe BTOPOTO apTryMeHTa IIpemjio-
KeHUsI BETWEEN IPUHUMAETCS TOJIbKO OTPaHUYEeHHBIM HaO0op TUIIOB BeIpaxkeHui. Eciu BaM HY2KHO
3anucaTth O0ojiee CI0XKHOe ITOABEIpazKeHne B BETWEEN, 3aK/TI0YUTE 3TO ITOABEIPAaXKeHNE B CKOOKH.

OOrruHEBIE OomepaTopsl cpaBHeHus BeIOAOT NULL (UTO 03HauaeT «HEOMpemeleéHHOCTh»), a He true uiu
false, korga mo60e u3 cpaBHMBaeMbIX 3HadeHuit NULL. Hanpumep, 7 = NULL Beimaét NULL, Tak xe,
Kak u 7 <> NULL. Korga 3To moBefeHVe HeXelaTelbHO, MOXKHO HCIIOIb30BaTh IPegUKaTH IS [ NOT ]
DISTINCT FROM:

a IS DISTINCT FROM b
a IS NOT DISTINCT FROM b

s 3Havenust He NULL ycnmoBue IS DISTINCT FROM pabGoTaeT Tak XkKe, Kak omepaTop <>. OmHaKo eciu
o6a cpaBHuBaeMbix 3HadeHuss NULL, pesynbraT Oyaert false, u Tonpko ecnu ogHO 13 3HaveHud NULL,
BO3BpallaeTcs true. AHAIOTUYHO, yCJIOBHE IS NOT DISTINCT FROM PaBHOCHWJIBHO = IOJiS 3HAYEHUU He
NULL, uo Bo3Bpa1iaert true, ecnu oba cpaBHuBaeMblx 3HaueHusas NULL, u false B npoTuBHOM ciydae. Ta-
KuM 00pa3oM, 9Tu IIpeguKaTsl 1o cyTu paboTtatoT ¢ NULL, kak ¢ 0OOBIYHBIM 3HAYEHUEM, a HE C «HEeoIIpe-
IeJIEHHOCTBIO».

s mpoBepKu, cogepzkuT nu 3HadeHue NULL unu HeT, UCIIONIb3YIOTCS IPEeauKaTHL:

BrlpaxeHHe IS NULL
BeipaxeHHe IS NOT NULL

WJIM PaBHO3HAYHLIEe (HO HEeCTaHOapTHLIE) IIPEeIuKaTH:

BripaxeHHe ISNULL
BripaxeHHe NOTNULL

3aMeTbTe, YTO MPOBEPKA Brpaxenre = NULL He OymeT paboTaTh, TaK KaK NULL CUUTAETCS He «PaBHBIM»
NULL. (3Hauenue NULL mpencTaBisieT HeONMPeOeleéHHOCTb, ¥ PABHEI 1M IBEe HEOIIPeoeléHHOCTH, TOXe
He oIIpenesieHo.)
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IToocka3ka

HekoTophle MPUIIOKEHUS MOTYT OXUAATh, UTO Bopaxenue = NULL BEPHET true, ecnu pe3yibTa-
TOM Bopaxernng ABIsAeTCsI NULL. Takue npunoKeHus HaCTOSATEIPHO PEKOMEHAYETCS UCIIPaBUTh U
IIPUBECTU B COOTBETCTBUE CO cTaHmapToM SQL. OpgHako B ciaydasix, KOTrha 95TO HEBO3MOXKHO, 3TO
IIoBefeHIe MOXKHO U3MEHHUTh C IIOMOIILI0 ITapaMeTpa KoHurypamuu transform null equals. Ko-
rma 3ToT mapaMeTp BKIo4éH, PostgreSQL nmpeobpa3zyeT ycioBue x = NULL B x IS NULL.

Ecnu srpaxernre BO3BpaIlaeT TaOMUYHYIO CTPOKY, TOTAA IS NULL OyAeT UCTUHHBIM, KOTa CaMO BEIpaxKe-
Hre — NULL unu Bce mons ctpoku — NULL, a IS NOT NULL OymeT MCTHHHBIM, KOTHa CaMO BhEIpakKeHHue
He NULL, u Bce nonsg cTtpoku Tak xke He NULL. BenencTBue Takoro onpepesenusy, IS NULL U IS NOT
NULL He Bceraa 6ymyT Bo3BpalllaTh B3aUMOIOIIOJIHAIONINE Pe3YIbTATHL IJIg TaKUX BEIpaKeHUN; B 4aCTHO-
CTU TaKMe BBHIpaXKeHMs CO CTpoKamu, ogHU monsd KoTopeix NULL, a npyrue e NULL, OyQyT JIOKHBIMU
OOHOBPEMEHHO. B HEKOTOPEHIX CIydasgx UMeeT CMEICI HalucaTh crpoka IS DISTINCT FROM NULL W
crpoxa IS NOT DISTINCT FROM NULL, 4TOOBI IIPOCTO ITPOBEPUTH, paBHO Jiu NULL BCE 3HaYeHUE CTPOKH,
0e3 Kakux-nmubo JOMOITHUTEIbHEIX ITPOBEPOK MOJIEH CTPOKH.

Jloruyeckue 3Ha4YEeHUSA MOKHO TaKXKe IIPOBEPUTEL C IIOMOIIBIO ITPEONKATOB

noruyeckoe_BelpaxeHnune 1S TRUE
noruyeckoe_BepaxeHue IS NOT TRUE
noruyeckoe_BrelpaxeHne IS FALSE
noruyeckoe_Belpaxenne IS NOT FALSE
noruyeckoe_Belpaxenne IS UNKNOWN
noruyeckoe_BepaxeHne IS NOT UNKNOWN

Onu Bcerpga Bo3BpamaloT true unu false m sukorga NULL, make ecnu Kakoii-no6o onmepanny — NULL.
Onu uHTepnpeTupytoT 3HadeHue NULL kak «HeonpenelEHHOCTh». 3aMeThTe, YTO IS UNKNOWN M IS NOT
UNKNOWN IIO CYTH PABHO3HAYHEL IS NULL M IS NOT NULL, COOTBETCTBEHHO, 3a UCKJ/IIOYEHUEM TOI'0, UTO
BBIpaZKeHNEe MOXKET OBITh TOJBKO OyJIEBOT0O THIIA.

Takxke mMeeTCs HECKOJIBKO CBSI3aHHBIX CO CPAaBHEHUSIMH (QYHKIIUN; OHU IIepeyucyieHsl B Tabmure 9.3.

Tab6muoa 9.3. ®yHKIMH CPaBHEHUS

DdyHKIHUA
Onucanue
IIpumep (bI)

num_nonnulls ( VARIADIC "any" ) - integer
BosspamiaeT 4uciio apryMeHToB, OTJIUYHEIX OT NULL.

num_nonnulls (1, NULL, 2) - 2

num_nulls ( VARIADIC "any" ) — integer
Bosspamaet yucno aprymentos NULL.

num_nulls (1, NULL, 2) -1

9.3. MaTeMaTnyeckme (pyHKUMM U onepaTopbl

MaTtemaTruecKue onepaTophl OIpenesieH !l Ojisi MHOXKecTBa Tumnos PostgreSQL. Kak pa6oTaroT 9TH ome-
paluu C TUIIaMU, IOJIS KOTOPHIX HET CTAHOAPTHHIX COTJIAIIEHUN O MaTeMaTUYeCKUX OEeHUCTBUSX (Halpu-
Mep, C TUTIaMU JaThl/BPEMEHU), MBI OMTUIIIEM B TTOCIIEAYIOIIUX pPa3aernax.

B Ta6n1/1ue 9.4 mokKa3aHBE MaTeMaTHU4YeCKHe OIIepaTOpPHI, pealIn30BaHHbBIE OJId CTAHOAPTHBIX YHCJIOBBIX
TUnoB. Eciiu He oTMedyeHO oOpaTHOe, OIepPaTOpH!, IPUHUMAIOIINE vucroBoH Tum, PAO0OTAIOT C THUIIAMHU
smallint, integer, bigint, numeric, real ¥ double precision. OmepaTOpH], IPUHUMAIOIINE [e10UYHC—
JI€HHBIH__THII, pa60Ta10T C TUIIaMU smallint, integer U bigint. 3a UCKIIIOYEeHHEM SIBHO OTMEYEeHHBIX Cl1y-
YaeB, BCE€ PAaSHOBHUOHOCTH OIIEPATOPOB BO3BPAIIAIOT TAKOU XKe THUIL OAaHHBIX, KOTOprI;I UMeeT UX apryMeHT
(nnu UX apryMeHTHI). BEI30BEI C HEOIMHAKOBLIMY THIIAMU apTyMEHTOB, HaIPUMEP integer + numeric,
Ppa3peniarTCd B IIOJIb3Yy THUIIA, OKa3aBIIEI0CsA IIOCIIEOJHUM B onpe,u;enéHHbe BBHIIIIE CIIMCKaX.
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Tadoiuna 9.4. MaTeMaTHY€CKHE OIEPaTOPhI

Onepartop
Onucanue
IIpumep(n1)

YHCAOBOM THI + UHCIOBOM_ THI — UHCJIOBOHM THII
CrnoxeHue

2+ 3 -5

+ YHCHOBOM_THI — YHCHOBOHM THII
YHapHBIN OTI0C (HET OIepaliuu)

+ 3.5 - 3.5

YHCHTOBOM _THII — YHCJIOBOM_THII — UHCIOBOHM THII
Brrunurtanue

2 - 3--1

— YHCHOBOM_THI — UYHCIOBOHM THII
CMeHa 3HakKa

- (-4) -4

YHCHTOBOM_THI * YUHCJIOBOM_ _THII — UHCIOBOH THII
YMHOXKEHHE

2 * 356

YHCITOBOH_THII / YHCIOBOH_THI — YHCIOBOH_THII
I]:[e)'[eHI/Ie (HpH oeJleHuu 1IeJIOYUCIIEHHBIX TUIIOB peSYJ'IBTaT Oprr‘J’[ﬂeTCH B HallIpaBJIEHUN Hy.TIfI)

5.0 / 2 - 2.5000000000000000
5/ 252
(-5) / 2 - -2

YHCJIOBOH__THII % UHCJHIOBOH_THI — UHCIOBOH_ THII

OcCTaToK OT OeJIeHUsI; MMEETCS IJIS TUIOB smallint, integer, bigint ¥ numeric
5% 451

numeric ® numeric - numeric
double precision * double precision — double precision
Bo3BeneHue B CTEEHD
2~ 358
B oTnuune ot IIPUHSATOTO B MaTeMATHKe IIOPsigKa, ~ II0 YMOJIYaHHUIO BBEIYUCIIAETCHA CJieBa Ha-
IpaBo
2~ 3" 35512
2 "~ (3~ 3) - 134217728

| / double precision - double precision
KBapgpaTHEBIN KOPEHD

|/ 25.0 - 5

| |/ double precision - double precision
Kybuueckuii KOpeHb

|1/ 64.0 - 4

Q@ yHCHIOBOH _THIO — YHCIOBOH _THII
AGcommoTHOEe 3HAUYeHHNe

@ 75.0 Ed 5.0

I[[ETOYHCJIEHHBIH _THI & HEJTOUHCIEHHBIH THI — [EIOUHCIEHHBIH THII
Butosoe 1
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Oneparop
Onucanue
IIpumep(n1)

91 & 15 - 11

I[[ETOYHCJEHHBIH _THI | HEJTOUYHCIEHHBIH THII — [EeIOUHCIEHHBIH THII

Butosoe NJIN
32 | 3 -5 35

HGHOLIHC’HGHHBHZ_THH # HeHOHHCHeHHbIﬁ_THH - UGHOHHCHGHHBH:I_THH
ButoBoe uckmiwouaroiiee MJIN

17 # 5 - 20

~ UeHOHHCHeHHbIﬁ_THH — HeHOT{HCHeHHbII:I_THH
ButoBoe HE

~1 o =2

yenoyHucleHHbH _THo << integer — HelOYHCIEHHBIH THII
BuTOBBIM COBUT BJIEBO

1 << 4 5 16

JenoOYHCHIEeHHbH _THI >> integer — HelOYHCHIEHHBIR THII
BuTOBBIN COABUT BIIPABO

8 >> 2 52

B Ta6nuire 9.5 mepedunciieHsl BCE CYIIECTBYIOIINE MaTeMaTudecKrue GyHKIMU. MHOTHE U3 3TUX QYHKITNHI
UMeEIOT HECKOJILKO (hOpPM C pa3sHBIMM THUIIaMU apryMeHTOB. 3a UCKJIIOYEHHEM CJIydaeB, Tie 3TO yKa3aHOo
SIBHO, BCe Pa3HOBUOHOCTH (PYHKIIMI BO3BPAIalOT TOT K€ TUII JaHHBIX, KOTOPHIY UMeeT UX apTyMeHT (1Iu
apTryMEHTHI); BEI30BH C HEOJMHAKOBLIMY THUIIAMU Pa3pPENIaloTCs II0 TOMY Ke IIPUHIINITY, YTO ObIJT OIKUCaH
BRIIIIE 171 onlepaTopoB. ®yHKIMM, paboTaloliye ¢ faHHBIMU double precision, B Macce CBOEM HCIIONb-
3YIOT peanu3alliy U3 CUCTEMHBIX OMOJIMOTEK CepBepa, II03TOMY TOYHOCTHL M IIOBENEHUE B I'PAHUYHBIX

CIIy4asX MO2XKeT 3aBHUCeTh OT CUCTEMEI CepBepa.

Taoiauna 9.5. MatemaTudeckue GyHKINHA

DOYyHKIIUA
Onucanue
IIpumep(n1)

abs ( yucmoBoOH _THO ) — YHMCIOBOH THI
AOcoIoTHOE 3HaYeHHe

abs(-17.4) - 17.4

cbrt ( double precision) — double precision
Kybuueckuii KOpeHb

cbrt (64.0) - 4

ceil (numeric ) - numeric

ceil (double precision) - double precision
Brnuxaiiiee menoe, 60IIbIIEe UM PaBHOE apTYMEHTY

ceil (42.2) - 43
ceil (-42.8) - —42

ceiling ( numeric ) - numeric

ceiling ( double precision) - double precision
Brnuxaiiiee 1enoe, 60JbllIee UM paBHOE apryMeHTY (PaBHO3HAYHO ceil)

ceiling(95.3) - 96

degrees ( double precision) - double precision

205




OYHKIIUY ¥ OTIEPATOPHI

DyHKIIUS
Onucanue
IIpumep(n1)

ITpeo6GpazoBaHue PafuaHOB B IPagyChH
degrees (0.5) - 28.64788975654116

div ( y numeric, x numeric ) - numeric
ILlenoumncneHHBIN pe3yabTaT y/x (OKPYTJIEHHBIN B HAIIPaABIEHUU HYJIS)
div (9, 4) - 2

exp (numeric ) - numeric

exp (double precision) — double precision
OKCIOHEHTa (e BO3BOOUTCS B 3aJaHHYIO CTEIIEHD)
exp(1.0) - 2.7182818284590452

factorial (bigint ) - numeric
dakTopuan

factorial (5) - 120

floor (numeric ) — numeric

floor ( double precision) — double precision
Bnuxkaliiee njenoe, MeHbIIIEE UJINM PAaBHOE apITyYMEHTY
floor (42.8) - 42

floor(-42.8) - —-43

gcd ( yMcmOBOK _THI , UHCIOBOH_THI ) — YHCIOBOK THII
Hawnbonpimmii o01uii genuTtelb (Hanbosblllee IOJIOKUTEIBHOE I1eJI0e, Ha KoTopoe oba apry-
MeHTa JensaTcs 6e3 ocTaTka); 0, eciiu o6a apryMeHTa HyJleBble; UMEeeTCs OJIS THIIOB integer,
bigint W numeric

gcd (1071, 462) - 21

lcm ( yxHcnmoBO® THIN , YHCAIOBOK _THHO ) — YHCAOBOH_THI
HaumeHnrn1iee 06Luee KpaTHoOe (HaI/IMeHBHlee CTPOT O IIOJIOZKUTEJIbHOE YUCJIO, KOTOPO€E OEeJINnT-
cs1 HalleJio Ha o0a apryMeHTa); 0, ecjiu 06a apryMeHTa HyJIeBble; UMEeTCs OISl TUIIOB integer,
bigint ¥ numeric

lcm (1071, 462) - 23562

1n ( numeric ) - numeric

1n ( double precision) - double precision
HaTypanbHbIf 1orapudm

In(2.0) - 0.6931471805599453

log ( numeric ) - numeric

log ( double precision ) — double precision
Jlorapudm o ocHoBauuio 10

1og (100) = 2

1og10 ( numeric ) — numeric

1og10 ( double precision ) — double precision
Jlorapudwm o ocHoBauuio 10 (To XKe, 4TO U 1og)
logl0(1000) - 3

log ( b numeric, x numeric ) —» numeric
Jlorapu®m x 110 OCHOBAHUIO b
log (2.0, 64.0) - 6.0000000000000000

min_scale (numeric) - integer
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DyHKIIUS
Onucanue
IIpumep(n1)

MuHMMaIbHBEIHE MaciTad (4mucio mudp B APOOHOM YaCTH), HEOOXOOUMEIH OJIS TOYHOTO Ipef-
CTaB/IeHUS 3aJaHHOTO 3HAYEHUS

min_scale(8.4100) - 2

mod ( Y UHCJIOBOH_THI , X YHCIOBOH__THII ) - YMCITOBOH THI
OcCTaToOK OT OejIeHus y/x; IMEeTCS IOJIS TUIOB smallint, integer, bigint ¥ numeric

mod (9, 4) -1

pi () - double precision
[MpubnukEHHOE 3HAYEHUE T
pi() - 3.141592653589793

power ( @ numeric, b numeric ) — numeric

power ( a double precision, b double precision ) — double precision
a BO3BOOUTCYA B CTEIIEHL b
power (9, 3) - 729

radians ( double precision) — double precision
ITpeo6Gpa3oBaHue IPamyCcoOB B PaguaHbI

radians (45.0) - 0.7853981633974483

round ( numeric ) - numeric

round ( double precision ) — double precision
OxkpyrnseT no 6nukanero 1ueyoro yucia. s numeric mMojloBUHA (.5) OKPYTJIsSeTCs OO0 Of-
HOT'O II0 MOOYIJIIO. HJ’[H double precision Pe3yIbTaT OKPYIJIE€HHW A IIOJIOBUHEBEI 3aBUCHUT OT IIJIAQT-
(bopMEbI (0GEIYHO BEHIMTOIHSIETCS «OKPYTJIeHHe O0 OIHUKaNIIero 4ETHOT0»).

round (42.4) - 42

round ( v numeric, s integer ) - numeric
OkpyrieHue v 0 s AeCATUYHBIX 3HaKOB. [losioBuHA (.5) OKpyraseTcs oo 1 1o MOZyIio.

round (42.4382, 2) - 42 .44
round (1234.56, -1) - 1230

scale (numeric ) - integer
Macmtab aprymeHTa (4MCJI0 HECATUYHBIX IIUPP B ApOoOHOM YacTu)

scale(8.4100) - 4

sign (numeric ) - numeric

sign ( double precision) — double precision
3Hak aprymenTa (-1, O unm +1)

sign(-8.4) - -1

sgrt ( numeric ) - numeric

sqgrt ( double precision) — double precision
KBapgpaTHEIl KOPEHD

sgrt (2) - 1.4142135623730951

trim_scale (numeric) — numeric
CoxkpamaeT MacmTab 3HaYeHUs (Qucio uudp B IpoOHOM YacTu), yorpas KOHeUHble HyJIU

trim _scale(8.4100) - 8.41

trunc ( numeric ) - numeric

trunc ( double precision) — double precision
YceueHue fo 1en0ro (B HalpaBJIeHUU HYJIS)
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DyHKIIUS
Onucanue
IIpumep(n1)
trunc(42.8) - 42
trunc(-42.8) - —-42

trunc ( v numeric, s integer) - numeric
Yceuenue v o0 s 0EeCATUYHBIX 3HAKOB

trunc(42.4382, 2) - 42.43

width_bucket ( operand numeric, low numeric, high numeric, count integer ) —» integer
width_bucket ( operand double precision, low double precision, high double precision,

count integer ) - integer

Bo3Bpairaet HoMep I'PYIIIE, B KOTOPYIO MOMAaAéT operand B TUCTOTPAMMeE C YUCJIOM T'PYIII
count PAaBHOTI'O pPa3Mepa, B Aualla30He OT low OO high. prHHbI omnmpenedrTCa HU2KHUMU I'pa-
HUIIaMHU (BKHIO‘-Iaﬂ 3Ha4YeHUs Ha rpaHI/ILIe) U BEPXHUMU I'PAHUIIaMU (693 3HaYeHUU Ha I'PaHu-
1e). PesynbraToM GymeT 0, €C/y OlepaH[ JIEXKHUT JieBee 3Ha4eHUs low, ¥ count+1, €CJIA 3Ha-
yeHue 00JIbIlle 3HAYEeHUS high UK PaBHO eMy. [Ipu clieHapuu low > high CUTyanus OydeT 06-
paTHasi, ¥ I'PYyIila 1 Ternephb 6yﬂ;eT HUXe 3HAQUEeHUs low, U BKJIIOYATLCS 6y]:[yT IIOTPaHUYHEIE
3HAYEeHHWsA Ha4YWHad C BEPXHUX.

width_bucket (5.35, 0.024, 10.06, 5) -3
width_bucket (9, 10, 0, 10) - 2

width_bucket ( operand anycompatible, thresholds anycompatiblearray ) — integer
Bo3sBpairjaeT HoMep I'PYIIOE, B KOTOPYIO IIOMANET operand (FPYIIEL ONIPENENSIOTCS HUKHU-
MM T'PaHHUIlaMH, BKIIOYAIONIUMU IIOTPaHUYHbIE 3HAaYEHUS, IepelaBaeMbIMU B thresholds). Pe-
3ynbTaToM OymeT 0, ecru onepaH[ OKa3bIBaeTCs JIeBee HUXKHEM rpaHullbl. ApTYMEHT operand
X 3JIEMEHTHEI MaCCHUBa MOT'YT OBITH JTI000TO THUIIQ, OJIsI KOTOPOTO oImpenesyiIeHbl CTaHOAPTHRIE OIle-
paTophl cpaBHEHUsI. MaccuB thresholds 00/3ceH 6blmMb O0MCOPMUPOBAH IO BO3PACTAHHUIO,
vHade OyOyT IIOIy4YeHbl HEOKUTAaHHbBIE PE3YIbTaThl.
width_bucket (now (), array|['yesterday', 'today',

'tomorrow']::timestamptz([]) - 2

B Tab6nuue 9.6 nepeuucieHs Bce GYHKIUN OJid TeHepaluu CIydaliHbIX YUCell.

Ta6auma 9.6. Cny4ualiHbie QyHKIUHA

DyHKIIUS
Onucanue
IIpumep(n1)

random () - double precision
BosBpaiaet ciaydaiiHoe uyncio B guana3oHe 0.0 <=x < 1.0

random() - 0.897124072839091

setseed ( double precision) - void
3agaéT OTIPABHYIO TOYKY [JIS ITOCJIEAYIOIINX BEI30BOB random () ; @apI'yMEHTOM MOIKET OBITh
gucio oT -1.0 mo 1.0, BKIO4Yas rpaHulibl
setseed (0.12345)

OyHKIMS random () UCIOJB3YyeT HETEPMUHUPOBAHHBIN I'eHepaTop IceBOociydYaiHbx yucen. Oxna pabo-
TaeT OBICTPO, HO HE MMOAXOOUT [JIsi KPpUNTOTpadUIeCKUX MPuIoxKeHu; 6onee 6e30macHas aabTepHATHBA
uMeeTcs B Momye pgcrypto. Eciu BOCIONMb30BaThCS GYHKITHEH set seed () ¥ BHI3BIBATD €€ C OMHUM U TEM
e apTyMeHTOM, B TEKYIIleM CeaHCe MOXKHO MOIy4YaTh IOBTOPSIOIIHAECS TTOCIeN0BaTEIbHOCTHA Pe3yabTa-
TOB random (). Ecitu QyHKIUS setseed () OO 9TOTO He BHI3BEIBAJIaCh B TEKYIIEM CeaHCe, IIPU IIePBOM BBI-
30Be random () 3aTpaBKa OymeT mojiydeHa u3 I1aT(hOpPMO3aBUCUMOI0 NCTOYHUKA CIIYYaWHBIX YHUCEIT.
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B Ta6mu1ie 9.7 mepedyncieHEl BCe UMEIOIMECS TPUTOHOMEeTpHUYecKre GyHKIuU. Y Kakmou GyHKIIUT UMe-
I0TCSI ABE Bapyaluu: OOHA U3MePseT YIJIbl B pafuaHax, a BTopas — B rpagycax.

Ta6auma 9.7. TpuroHoMmerpuueckue QyHKIIHH

DOyHKIHUA
Onucanue
IIpumep (b1)

acos ( double precision) — double precision
ApPKKOCHUHYC B pagruaHax

acos (1) -0

acosd ( double precision) — double precision
ApKKOCHHYC B rpagycax

acosd(0.5) - 60

asin (double precision ) — double precision
ApKCUHYC B paguaHax

asin(l) - 1.5707963267948966

asind ( double precision) - double precision
ApKCcuHYC B rpagycax
asind(0.5) - 30

atan ( double precision) - double precision
ApKTaHTeHC B paguaHax

atan(l) - 0.7853981633974483

atand ( double precision ) - double precision
ApKTaHTEHC B rpagycax

atand (1) - 45

atan2 ( y double precision, x double precision) — double precision
ApKTaHTeHC OTHOIIIEHUS y/x B paguaHax

atan2 (1, 0) - 1.5707963267948966

atan2d ( y double precision, x double precision ) — double precision
ApKTaHTeHC OTHOIIEHUS y/x B rpagycax

atan2d (1, 0) - 90

cos ( double precision) — double precision
Kocunyc yria B paguaHax

cos(0) -1

cosd ( double precision) - double precision
Kocunyc yria B rpagycax

cosd(60) - 0.5

cot ( double precision) - double precision
KoTanreHc yria B paguaHax

cot (0.5) - 1.830487721712452

cotd ( double precision) — double precision
KoranreHnc yria B rpagycax

cotd(45) -1

sin ( double precision ) - double precision
CuHyC yIjia B paguaHax

sin(l) - 0.8414709848078965
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DyHKIIUS
Onucanue
IIpumep(n1)

sind ( double precision) — double precision
CuHycC yIia B rpagycax
sind (30) - 0.5

tan ( double precision) — double precision
Taurenc yria B paguaHax

tan(l) - 1.5574077246549023

tand ( double precision ) - double precision
TaHreHC yria B rpagycax

tand (45) -1

IIpumMeuyaHnue

Takzke MOKHO paboTaTh C yrjlaM# B Ipafiycax, IPUMEHSS BHIIIEYIOMSIHYThHe QYHKIIUY ITpeodpaso-
BaHWs €OUHUI] radians () U degrees (). OOHAKO IPEOIOYTHTEIbHEE KCIOJIb30BATh TPUTOHOMET-
pruueckue QYHKIIUY C TPAfyCaMH, TaK KaK 9TO II03BOJIsIeT u30exKaTh OITNO0K OKPYTJIEHUS B 0COOBIX
cly4asx, HalpuMep, IPH BEIYUCIEHUH sind (30).

B Ta6muiie 9.8 mepedyucieHbl BCe UMEIOIHecs TUIIepOoInYecKue oIepaTop.L.

Ta6muuna 9.8. 'unep6oinyecKkue GyHKIIuu

DOyHKIHUA
Onucanue
IIpumep(n1)

sinh ( double precision) — double precision
T'unepGoIUYEeCKUi CUHYC

sinh (1) - 1.1752011936438014

cosh ( double precision ) » double precision
T'unep6onmuyecKuii KOCUHYC

cosh(0) -1

tanh ( double precision ) - double precision
T'unep6onmyeckuil TaHTEHC

tanh(l1) - 0.7615941559557649

asinh ( double precision ) - double precision
OO6paTHbIld runepbonuiYecKuil CUHyC

asinh (1) - 0.881373587019543

acosh ( double precision) - double precision
OGpaTHbIN TUIepOOITUIeCKUN KOCUHYC

acosh (1) -0

atanh ( double precision ) - double precision
OOpaTHbIH TUIIEPOOTUYECKUI TaHTeHC

atanh(0.5) - 0.5493061443340548

9.4. CTpokoBble (PYHKLMU U OonepaTopbl

B sToMm pa3neiie OIInCaHbl (bYHKLII/II/I X OI1epaTophsI OJId pa6OTBI C TEKCTOBEIMU CTPOKaMH. ITom CTPOKaMH
B JAHHOM KOHTEKCTe IIOOpa3yMeBalOTCs 3HaUYEeHUS TUIIOB character, character varying " text. Eciu
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He OTMeYeHO oOpaTHOe, 3TU (YHKIIUHM U OIepaTOPhl IPUHUMAIOT M BO3BpAIAIOT TUI text. C TeM XkKe
YCIIEXOM B apTrYMEHTaX MOXKeT IiepedaBaTbCs THUII character Varying. Apr'MeHTbI 2Ke THUIla character
IO BEI30BA onepaTopa uiau GyHKIINYU TPUBOLSITCS K TUITY text, BCIEACTBUE YETO 3aBEPIIAIONINE TTPOOETE
B 3HQUEHUHU character OyOoyT oOpe3aThCs.

B SQL ompeneneHsl HECKOJIBKO CTPOKOBHIX (PYHKIINY, B KOTOPHEIX apPTYMEHTH! Pa3AesioTCs He 3alATHMU,
a KJII04eBBIMU cyioBaMu. OHU nepeuncieHs B Tabmuile 9.9. PostgreSQL TakXke nipegocTaBisieT BApUAHTH
9TUX GYHKUMHE C CHHTAKCUCOM, OOBIYHBIM Aj1s GyHKIMH (cM. Tabnuny 9.10).

IIpumMeuyanue

OnepaTop KOHKATEHAIINH CTPOK (| | ) CMOXKET IPUHATh HECTPOKOBEIM apTYMEHT, €CJIN XOTsI OB ONWH
apryMeHT UMeeT CTPOKOBBIM THII, KaK IToKa3aHo B Tabnwuiie 9.9. B gpyrux ciy4asx MOXKHO UCIIOJTh-
30BaTh IBHOE IpeoOpa30oBaHue B text, YTOOEI OIePATOP HPUHSJI HECTPOKOBEIM apTryMeHT.

Ta6muna 9.9. CTpokoBble GYyHKIIMH U oIepaTopskl si3bika SQL

dyHKIHUs1/onepaTop
Onucanue
IIpumep (bI)

text || text - text
CoenmuHsET OBE CTPOKHU.

'Post' || 'greSQL' - PostgreSQL

text || anynonarray - text

anynonarray || text - text
IIpeob6pa3yeT HECTPOKOBLIM apr'yMeHT B TEKCT, @ 3aTEM COeOuHsIeT aBe CTPoKu. (HeCcTpoKoBHIH
APryMEHT HE€ OOJI2KEH OBITD MaCCHUBOM, HHa4Y€ BOSHHUKAET HEOOHO3HAYHOCTE C OIlepaTopaMu

MacCuBOB | |. EC/Ti BBl XOTUTE COEQUHUTH CTPOKY C TEKCTOBOM (OopMOI MacCHUBa, IBHO IIPUBeE-
OUTEe ero K TUIIY text.)
'Value: ' || 42 - Value: 42

text IS [NOT] [form] NORMALIZED — boolean
I[IpoBepsieT, COOTBETCTBYET JIU CTPOKA OIpefeneHHoM popMe HopMmanuzauuu FOHuKona. ®op-
Ma yKa3blBaeTcCs B He00s3aTeIbHOM KIII0YEeBOM CJIOBe form: NFC (IIO0 YMOI4YaHUI0), NFD, NFKC
UM NFKD. OTO BEIpakeHHe MOXKHO UCIIOJIb30BaTh, TOJIBKO €CJIM KOOUPOBKa cepBepa — UTFS8.
3aMeThTe, YTO IIPOBEPUTH HOPMaJIM3aIlluIo C IIOMOIIBIO 3TOTO BhIpaXKeHUs, Kak IIpasuso, 6ymeT
OBICTpEee, YeM HOPMAJIU30BaTh y2Ke, BO3MOXKHO, HOpMaJIn30BaHHEIE CTPOKMU.

U&'\0061\0308bc' IS NFD NORMALIZED - t

bit_length (text ) - integer
Bo3zBpairaet 4mcyiio 6UT B CTPOKe (3TO UMcyo B 8 pa3 60mbIlle octet_length ).
bit_length('jose') - 32

char_length (text ) - integer

character_length (text ) - integer
BosBpaliaeT 4uCI0 CUMBOJIOB B CTPOKE.

char_length('josé') - 4

lower (text ) » text
[TepeBOOUT CHMBOJIEI CTPOKHY B HUXKHUM PETUCTP B COOTBETCTBUHM C IIPaBUJIAMHU JIOKAIU 0a3bl
OAaHHBIX.

lower ('TOM') — tom

normalize (text [, form]) — text
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DyHKIUsI/onIepaTop
Onucanue
IIpumep(n1)

ITepeBomuT CTPOKY B 3aflaHHYI0 ¢opMy HopMasnu3aiuu Unicode. Popma yKa3bIBaeTCs B HEOOS-
3aTeIbHOM KIIIOUEBOM CIIOBE form: NFC (II0 YMOJI4aHHWI0), NFD, NFKC UJIHU NFKD. 9Ty GYHKIUIO
MOXKHO HCIIOJIb30BaTh, TOJILKO €CJIM KOOUPOBKa cepBepa — UTFS.

normalize (U&'\0061\0308bc', NFC) - U&'\0OE4bc'

octet_length (text ) - integer
Bo3sspaiaeT yucio 6aiiT B CTPOKe.

octet_length('josé") - 5 (ecnu cepBepHasi kKogupoBka — UTF8)

octet_length ( character ) - integer
Bo3sBpairaet urcio 6aiT B cTpoKe. Tak Kak 3Ta Bapuanus GYHKIIUY IIPUHUMAET HEeoCpe-
CTBEHHO THI character, 3aBepIIaIie CTPOKY IPoOenbl He 00pe3aioTcs.

octet_length('abc '::character(4)) - 4

overlay ( string text PLACING newsubstring text FROM start integer [FOR count integer]) -
text
3aMeHseT NOACTPOKY B string, HA4YUHASA C CUMBOJIa C HOMEPOM start, OJIUHOU count CUMBO-
JIOB, Ha IOACTPOKY newsubstring. B OTCYTCTBHE IIapaMeTpa count KOJIHMYECTBO 3aMEHAEeMBIX
CHMBOIJIOB OIIpenensaeTcs JZ[J'II/IHOI;I newsubstring.

overlay ('Txxxxas' placing 'hom' from 2 for 4) - Thomas

position ( substring text IN string text ) —» integer

BosBpaiaeT HavaabHYIO IMO3UIIUIO IIEPBOTO BXOXKIEHUS substring B CTPOKE string 1ubo 0,
€CJI¥ TaKOT0 BXOXKIEHUS HET.

position('om' in 'Thomas') - 3

substring ( string text [FROM start integer] [FOR count integer]) - text
H3BnekaeT U3 string MIOOCTPOKY, HAYMHAS C IIO3ULMNU start (ECIIM OHA yKa3aHa), OJIMHOHU [0
count CUMBOJIOB (eC/Iu OHa yKa3aHa). [lapaMeTphl start U count MOTYT OIIYCKaThCs, HO HE
o6a cpaasy.

substring('Thomas' from 2 for 3) - hom
substring('Thomas' from 3) - omas

substring('Thomas' for 2) - Th

substring ( string text FROM pattern text ) — text
H3BnekaeT nepBy0 NOOCTPOKY, COOTBETCTBYIOIIYIO PETYJIAPHOMY BeIpaxkeHuio B ctusie POSIX;
cMm. [Togpa3zpmen 9.7.3.

substring ('Thomas' from '...$') - mas

substring ( string text SIMILAR pattern text ESCAPE escape text ) — text

substring ( string text FROM pattern text FOR escape text ) - text
H3BnekaeT nepByI0 NOACTPOKY, COOTBETCTBYIOIIYIO PETYIAPHOMY BEIpaXKeHUIo B cTusie SQL;
cM. [Tompasmen 9.7.2. IlepBas ¢opMa onpeneneHa B cTaHgapTe, HauuHasd ¢ SQL:2003, a BTO-
pas cymecTBOBajla TONbKO B cTaH#apTe SQL:1999 u eé cnenmyeT cuuTaTh yCcTapeBIIeH.

substring ('Thomas' similar '$#"o_a#"_' escape '#') - oma

trim ( [LEADING | TRAILING | BOTH] [characters text] FROM string text ) - text
Ynanser HauOONBINYIO IOACTPOKY, COAEPKaIlyo TOJIBKO CUMBOJIBEL characters (110 yMonI4a-
HHUIO mpoOessl), C Hadasla, C KOHIa Ui ¢ 00eux CTOPOH (BOTH, IO YMOJTYAHHUIO) CTPOKHU string.

trim(both 'xyz' from 'yxTomxx') - Tom

trim ( [LEADING | TRAILING | BOTH] [FROM] string text [, characters text]) - text
OTO HeCTaHOapPTHHIM CUHTAKCHUC BBEI30BA trim ()

trim(both from 'yxTomxx', 'xyz') — Tom
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DyHKIUsI/onIepaTop
Onucanue
IIpumep(n1)

upper (text ) - text
[TepeBOOUT CHMBOJIEI CTPOKHY B BEDXHUM PETUCTP, B COOTBETCTBUHU C IIPaBUJIaMH JIOKaIH Ga3bl
OAaHHBIX.

upper ('tom') - TOM

Kpowme sToro, B PostgreSQL ecThb u npyrue GyHKIUM A1 paboThl CO CTPOKaMU, ITepeunciieHHble B Tab-
nute 9.10. (HekoTophle U3 HUX MCIIOIB3YIOTCSA B KAYECTBE BHYTPEHHE!N peamu3alui CTaHAAPTHEIX CTPO-
KoBBEIX pyHKIMM SQL, mpuBenenHbix B Tabnuie 9.9.) Takke UMEIOTCS OIlepaTOPhl COMIOCTaBJIeHUS 11a6-
JIOHOB, ONKMCaHHEIE B Pa3gerne 9.7, ¥ onepaToOphl MOJTHOTEKCTOBOTO IIONCKa, ONMUMCaHHEIE B ['1ase 12,

Ta6auna 9.10. [Ipyrue cTpokKoBbie (PYHKIIUHM M ONePaTOPhI

DyHKIHUsI/onIepaTop
Onucanue
IIpumep(n1)

text "@ text - boolean
BosBpaiaer true, ecnu nepBasi CTpOKa HauMHAETCS CO BTOPOM CTPOKHU (PaBHO3HAYHO QYHK-
IIUU starts_with() ).

'alphabet' "Q@ 'alph' - t

ascii (text ) - integer
BoszBpaiaeT 4McioBOM KOJ IIepBOro cuMBoJjia apryMeHnTa. s UTF8 Bo3BpallaeT KOL CUMBO-
na B Unicode. [ gpyrux MHOTOOANUTHEIX KOJUPOBOK apryMeHT HoJikeH 6uiTb ASCII-cuMBo-
JIOM.

ascii('x'") - 120

btrim ( string text [, characters text] ) - text
YI[aT[HeT HaI/IGOHBHIYIO IIOOCTPOKY, COOepXKallyl0 TOJIBKO CUMBOJIBL characters (HO yMOJI4a-
HUIO HpOGGH), C Ha4dadJla ¥ C KOHIIa CTPOKHU string.

btrim('xyxtrimyyx', 'xyz') - trim

chr ( integer ) - text
Boszspamaet cumBon ¢ gaeHEIM KogoM. 1151 UTF8 aprymMeHT BOCIpUHUMAETCS Kak KoL CUM-
Bosia Unicode, a gjist opyrux KOOUPOBOK OH JOJIKeH yKa3bBaTh Ha ASCII-cuMmBoi. OTa GyHK-
IS He MOXKEeT BBIIaTh chr (0) , TaK Kak JAaHHBIM CIMBOJ HEIb3s COXPaHUTh B TEKCTOBBIX TH-
TlaxX JaHHBIX.

Chr(65) - A

concat (vall "any" [, val2 "any" [, ...]1]) - text
CoenuHsAET TEKCTOBBIE IPEACTaBIEHUS BCeX apryMeHToB, urHopupys NULL.

concat ('abcde', 2, NULL, 22) - abcde222

concat_ws ( septext, vall "any" [, val2 "any" [, ...]1]) - text
COG,E[I/IHHGT BMeCTe BCe apI'YMEHTEI, KpOMe IIePBOro, 4epe3 pa3deJInTellb. Pa3JIeJ'II/ITeJ'H:> 3aga-
éTCd B IEpPBOM apryMeHTe U [oKeH ObITh oTnudeH oT NULL. B Ipyrux apryMeHTax 3HaYeHHe
NULL uraopupyetcs.

concat_ws(',"', 'abcde', 2, NULL, 22) - abcde, 2,22

format ( formatstr text [, formatarg "any" [, ...]1]) - text
dopMaTUpPyeT apryMeHTH B COOTBETCTBUU CO CTPOKOM dhopMaTa; cM. [Tlogpasmen 9.4.1. Jta
dbyukiusa paboraeT momoOHO sprintf B si3bike C.

format ('Hello %s, %1S$s', 'World') - Hello World, World

initcap (text ) - text
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DyHKIUsI/onIepaTop
Onucanue
IIpumep(n1)

ITepeBomuT nepByio OYKBY KaXKOOT0 CJIOBa B CTPOKE B BEPXHUM PETUCTP, @ OCTAJIbHLIE — B
HuXKHANE. CIT0BaMH CYHTAIOTCS IIOCIIEOBATEIbHOCTH aJihaBUTHO-IIM(PPOBLIX CHMBOJIOB, Pa3e-
JIEHHBIE JTIOOBIMU IPYTUMH CHMBOJIAMHU.

initcap('hi THOMAS') — Hi Thomas

left ( stringtext, n integer ) - text
BosBpaimaer mepBrie n CHMBOJIOB B cTpoke. Korma n MeHbIIle HYJIsI, BO3BPAIlAal0TCS BCE CUMBO-
JIBL CJIEBa, KPOMe IIOCTIeIHUX |n|.

left ('abcde', 2) - ab

length (text ) - integer
BO3Ban_IaeT YHCJIO CUMBOJIOB B CTPOKE.

length('jose') - 4

lpad ( string text, length integer [, fill text]) - text
HOHOHHHGT CTPOKY string CJIeBa 00 OJIMHBI length CUMBOJIaMU fill (HO YMOJI9YaHHUIO Hp06e'
HaMI/I). Ecnnu OJIMHA CTPOKHU YXKe€E OoJIBIIIe 3aJ:[aHHOfI, OHa 06pe3aeTCH CIIpaBa.

lpad('hi', 5, 'xy'") - xyxhi

ltrim ( string text [, characters text] ) - text
Ynansier HauGOoJIbIIYIO MMOACTPOKY, COIEPKAIIlyI0 TOIbKO CUMBOJIb characters (II0 yMoJIda-
HUIO ITPOoOEenEkl), C Hadyalla CTPOKHU string.

ltrim('zzzytest', 'xyz') - test

md5 (text ) —» text
Brraucnsier MD5-xelll apryMeHTa U BEIZAET pe3yabTaT B lIeCTHAALlaTEPUYHOM BUIE.

md5 ('abc') - 900150983cd24£fb0d6963£7d28el17£72

parse_ident (qualified identifier text [, strict_mode boolean DEFAULT true ]) — text[]
PacknappiBaeT IOMHBIM UAEHTU(GUKATOP, 3afaBaeMbIi TapaMeTPOM qualified_identifier ,
Ha MacCUB UOEHTU(PUKATOPOB, yaansas KaBEIYKH, 00paMIISIOIINe OTAENbHBIE UAeHTU(HUKATO-
pet. [To yMoT4aHUIO TUIITHME CUMBOJIBL IIOCJIE TTOCIeAHETO UAeHTH(UKATOPA BLI3BIBAIOT OLINO-
Ky, HO eCJIM OTKJIIOUUTH CTPOTUM PekUM (IlepenaTh BO BTOPOM IapaMeTpe false), TaKUE€ CUM-
BOJIBI UTHOPUPYIOTCA. (DTO MOBeeHUeE MOJIE3HO AJiA pa3bopa UMEH TaKuX 00BHEKTOB, KaK (yHK-
uuu.) 3aMeThTe, YTO 3Ta GYHKUMS He YCeKaeT Ype3MepHO AJIMHHBIE uaeHTUPUKaTopsl. Eciu
BBHI XOTUTE IOJIYYUTh YCEUEHHBIE UMEeHa, MOXKHO IPUBECTH pPe3yJbTaT K name [].

parse_ident ('"SomeSchema".someTable') —» {SomeSchema, sometable}

pg_client_encoding () - name
BosBpamiaeT uMs TeKyllel KIUEeHTCKON KOOUPOBKHU.

pg_client_encoding () - UTF8

quote_ident (text ) - text
I[Ipeobpa3yeT apryMeHT B CTPOKY, MOAXOMOSIIYIO AJIsST UCIIONb30BaHUS B KaUuecTBe UOeHTuUKa-
Topa B SQL-onepaTope. IIpu HEOOXOOUMOCTHY UAEHTU(PHUKATOP 3aKII0UYaeTCs B KaBBIYKM (Ha-
TIPUMEP, €CJIN OH COOEPKUT CUMBOJIBI, HEOOIIYCTUMEIE B OTKPHITOM BHUe, UM OYKBHI B Pa3HBIX
peructpax). Ecnu mepemanHHasi CTPOKa COMEPXKUT KaBBIYKY, OHU OyONupyoTcs. CM. TaKxkKe
[Tpumep 43.1.

quote_ident ('Foo bar') - "Foo bar"

quote_literal (text) - text
IIpeobpa3yeT apryMeHT B CTPOKY, IOOXOSIIYIO [T UCIIOIb30BaHUSI B KAYECTBE TEKCTOBOM
KOHCTaHTH B SQL-omepaTope. BHyTpeHHME CUMBOJIL artocTpod u obpaTHas Kocast 4yepTa Ipu
9TOM OyOJUPYIOTCS. 3aMeThTe, YTO quote_literal Bo3epamaer NULL, korma Ha BXo[ e Ie-
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penaétcs ctpoka NULL; ecnu ke Hy2KHO IIOJTYYUTh NpeACcTaBjIeHUe U TaKOT0 apryMeHTa, JIyd-
1€ MCIONIb30BaTh quote_nullable . CM. Takxke [Ipumep 43.1.

quote_literal (E'O\'Reilly") - '0O''Reilly'

quote_literal ( anyelement ) - text
ITepeBomuT maHHOE 3HAYEHNE B TEKCTOBBIN BUM U 3aK/II0YaET B allOCTPO(dEI KaK TEKCTOBYIO
CcTpoKy. CUMBOJIEL aniocTpod 1 oOpaTHas Kocas 4epTa IIPU 3TOM OyOIMPYIOTCS.

quote_literal (42.5) - '42.5"

quote_nullable (text ) - text
IIpeobpa3yeT apryMeHT B CTPOKY, IIOOXOLSIIYIO AJIsI UCII0JIb30BaHUs B Ka4eCTBe TeKCTOBOU
KoHCTaHTH B SQL-onepatope; ipu sToM ansa aprymedta NULL Bo3BpalmaeTcst cTpoKa NULL.
CumBosH antocTpod u obpaTHasd Kocas YyepTa Oy0JIMPYIOTCS OOXKHBEIM 00pa3oM. CM. Takxke
IMpumep 43.1.

quote_nullable (NULL) - NULL

quote_nullable (anyelement ) - text
[lepeBOomuT maHHOE 3HaUYEHUE B TEKCTOBHIY BU U 3aKJII0YaeT B allOCTPOGEI KaK TEKCTOBYIO
CTPOKY, I1pu 3ToM A aprymeHTa NULL Bo3BpalaeTcst CTpoka NULL. CUMBOJIBL altocTpod u
oOpaTHas Kocas yepTa OyOIupyIoTCs MOIXKHBIM 00pa3oM.

quote_nullable (42.5) - '42.5"

regexp_count ( stringtext, pattern text [, start integer [, flags text ]]) - integer
BosBpamaeT KOTMYeCTBO BXOXKAEHUN peryasapHOro BeipaxkeHusa POSIX pattern B CTPOKe
string; cM. [Togpasmen 9.7.3.

regexp_count ('123456789012"', '\d\d\d', 2) -3

regexp_instr ( stringtext, pattern text [, start integer [, Ninteger [, endoption integer [,

flags text [, subexpr integer ]]1]11]) - integer
Bo3sBpalllaeT MMo3uInio B CTPOKE string N-TO BXOXKAEeHUS 11abJloHa pattern, COOEPKalIlETro pe-
rynspHoe BeipaxkeHue POSIX, unu HOMb, €C/IM TAKOTO BXOXKOEHUd HeT; cM. [logpa3men 9.7.3.

regexp_instr ('ABCDEF', 'c(.) (..)', 1, 1, 0, 'i") - 3
regexp_instr ('ABCDEF', 'c(.) (..)', 1, 1, 0, 'i', 2) -5

regexp_like ( stringtext, patterntext [, flags text ]) — boolean
IIpoBepseT, eCTh U B CTPOKE string BXOKAEHUE PETyNAPHOTo BeipaxkeHusa POSIX pattern;
cMm. [Togpa3zpmen 9.7.3.

regexp_like('Hello World', 'worlds', 'i'") >t

regexp_match ( stringtext, patterntext [, flags text ]) - text[]
Bo3zBpaiaet OACTPOKY U3 IEPBOTO BXOXKIOEHUS PeryasapHoro Beipaxenusa POSIX pattern B
CTPOKe string; cM. [Togpa3gen 9.7.3.

regexp_match ('foobarbequebaz', ' (bar) (beque)') - {bar, beque}

regexp_matches ( stringtext, patterntext [, flags text ]) - setof text|[]
BosBpamaeT mogCTPOKH M3 IEPBOT0 BXOXKAEHUA perynsapHoro Beipaxxenusa POSIX pattern B
CTPOKE string WUJIH MOACTPOKM M3 BCeX TaKUX BXOXK[EHMM, €CJIU UCIIOIb3yeTcs (pJar g; CM.
ITogpa3zmen 9.7.3.

regexp_matches ('foobarbequebaz', 'ba.', 'g') -

{bar}
{baz}

regexp_replace ( stringtext, pattern text, replacement text [, start integer ][, flags text
1) - text
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3aMeHseT IOOCTPOKY IIEPBOT0 BXOXKOEHUA PeTyIAPHOro BeipaxkeHusa POSIX pattern unu nog-
CTPOKY BCeX TaKMUX BXOXKIEHHUM, eCJIM UCTIOJIL30BaH ¢ar g; cM. [Tompasmern 9.7.3.

regexp_replace ('Thomas', '.[mN]a.', 'M") - ThM

regexp_replace (stringtext,patterntext,replacementtext,startinteger,NintegerL

flags text ]) - text
3aMeHseT IIOACTPOKY N-TO BXOXKIOEHUS PerynsapHoro BeipaxkeHus POSIX pattern B CTpoKe
string UM MOOCTPOKU BCEX TaKUX BXOXKIEHUM, €C/IU N paBeH HYJI0; cM. [Toapa3men 9.7.3.

regexp_replace ('Thomas', '.', 'X', 3, 2) — ThoXas

regexp_split_to_array ( string text, pattern text [, flags text ]) - text[]
PaspensieT comepXKUMOe string Ha 9JIEMEHTHI, UCIIOIb3Yys B Ka4eCTBE pa3neuTels peryinsap-
Hoe BrIpaxkeHue POSIX, u BHIJa€T MacCuB pe3yabTaToB; cM. [logpa3men 9.7.3.

regexp_split_to_array('hello world', '\s+') — {hello,world}

regexp_split_to_table ( string text, pattern text [, flags text ]) - setof text
PaspensieT comepXKUMOe string Ha 3JI€eMEHTHI, UCIIOIb3Yys B Ka4eCTBe pa3neIuTes Peryisip-
Hoe BeIpaxkeHue POSIX, u BeimaéT Habop pe3ynbTaToB; cM. [Tompa3mern 9.7.3.

regexp_split_to_table('hello world', '\s+') -

hello
world

regexp_substr ( stringtext, pattern text [, start integer [, Ninteger [, flags text [, subexpr

integer ]1]11) - text
BoszBpaiaet NOACTPOKY N-TO BXOXKIOEHUS perynasapHoro BeipaxeHus POSIX pattern B CTpoKe
string UM NULL, €CIU TaKUX BXOXKOEHUU He HaIllIoCch; cM. [Togpasmern 9.7.3.

regexp_substr ('ABCDEF', 'c(.) (..)', 1, 1, 'i") — CDEF
regexp_substr ('"ABCDEF', 'c(.) (..)', 1, 1, 'i', 2) - EF

repeat ( string text, number integer ) — text
IToBTOpPSIET COOEPKUMOE string YKa3aHHOe YHUCIIO (number) pas.

repeat ('Pg', 4) - PgPgPgPg

replace ( string text, fromtext, to text ) - text
3aMeHsIeT BCe BXOXKIEHUS B st ring MOACTPOKU from IIOACTPOKOM to.
replace ('abcdefabecdef', 'cd', 'XX'") - abXXefabXXef

reverse (text ) - text
IlepecTaBnsieT CUMBOJIBEL B CTPOKE B 00PaTHOM ITOPSOKE.

reverse ('abcde') - edcba

right( string text, n integer) - text
BO3Ban_IaeT IIoCjiegHarue n CHMBOJIOB B CTPOKE. Korna n MEHBIIIe HYJId, BO3BPAIlalOTCA BCe
CHMBOJIHI CIIpaBa, KpOMe IIePBHIX |n|.

right ('abcde', 2) - de

rpad ( string text, length integer [, fill text]) - text
[loTIONMHSIeT CTPOKY string CIpaBa [0 OJIUHEI length CUMBONIAaMHU i1l (10 YMOTYaHUIO Tpode-
namu). Eciiu mMHA CTPOKHU yKe OO0JIbIlle 3alaHHOM, OHa o0pe3aeTcs.

rpad('hi', 5, 'xy'") - hixyx

rtrim ( string text [, characters text]) - text
VpanseT HauGobIIyIO IOACTPOKY, COAePZKaIlyio TOILKO CUMBOJIE characters (II0 yMosT4a-
HUIO TIPOGETIE), C KOHIIA CTPOKK string.
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rtrim('testxxzx', 'xyz') - test

split_part ( stringtext, delimiter text, n integer ) — text
PazpmernsieT CTPOKY string IO CUMBOJY delimiter W BHIHAET n-bI¥ 3JIEMEHT (cumuTas ¢ 1) unm n-
BIM C KOHIIQ, €CITA n OTPUIATEJILHBIN.

split_part ('abc~@~def~@~ghi', '~@~', 2) - def
split_part ('abc,def,ghi, jk1', ',', -2) - ghi

starts_with ( string text, prefix text ) — boolean
Bo3sBpamiaeT true, eCIM CTPOKA string HAYMHAETCS C MOACTPOKU prefix.
starts_with('alphabet', 'alph') >t

string_to_array ( stringtext, delimiter text [, null_string text]) - text[]
PaspenseT 3agaHHyI0 IapaMeTPOM string CTPOKY Ha IIOJISA II0 Pa3fleIUuTeNo delimiter U
dopMupyeT 13 moNydYeHHBIX MOJIell MaCCUB 3HaYeHUM text. Eciu B KauecTBe delimiter me-
penaéTrcs NULL, KaXXObIM CUMBOJI string CTAHOBUTCS OTHOENIbHBEIM 3JIEMEHTOM MaccuBa. Eciu B
delimiter IepemaeTcs IIyCcTas CTPOKa, BCSI CTPOKa string BOCIPUHHUMAETCS KaK OOHO II0oJjie U
IoMeIllaeTCcs B OOUH 3JIEMEHT MaccuBa. Ec/ii B apryMeHTe null_string TepedaHa OTIWYHAas
OT NULL CTPOKa, IIOJIsI, COBIAAaIIie C 9TOM CTPOKOH, 3aMeHSAIOTCA 3HaYeHuAMHU NULL. CM.
TaKXKe array_to_string

string_to_array ('xx~~yy~~zz', '~~', 'yy') - {xx,NULL, zz}

string_to_table ( stringtext, delimiter text [, null_string text]) - setof text
Pa3I[eH5{eT 3aJaHHYIO IIapaMeTpOM string CTPOKY Ha IIOJId IIO Pa3OeJINTEIIIO delimiter ¥ BO3-
BpalllaeT MMOJIyYeHHEIe MO/ KaK Ha0op CTPOK THUIla text. ECIM B KaYecTBe delimiter mepe-
I[aéTCH NULL, Ka}KI[bIﬁ CHUMBOJI string CTAaHOBHUTCSA OTHGHLHOI;I CTpOKOﬁ pe3yiibTaTa. Ecnu B
delimiter MepemaéTcs MycTas CTPOKA, BCS CTPOKA string BOCIPUHUMAETCS KaK OHO II0JIe.
Ecnu B aprymMenTe null_string TepemaHa OTIWYHAsi OT NULL CTPOKa, COBIAAOIINe C Hel
I10JIA 3aMEHSI0TCSA 3HaYeHUusIMU NULL.

string_to_table ('xx~"~yy~~~zz', '~"~'  Tyy') -

XX
NULL
zZZ

strpos ( string text, substring text ) - integer
BosBpaiaeT HavaabHYIO MO3UIINIO IIEPBOTO BXOXKIOEHUS substring B CTPOKe string mubo 0,
ecyy Takoro BxoxkpeHus HeT. (E¥f momoOHa QyHKIINS position( substring in string), HO
oOpaTuTe BHUMaHNe Ha OPYTOy MOPSAI0K apTyMeHTOB.)

strpos('high', 'ig"'") - 2

substr ( string text, start integer [, count integer] ) - text
N3BnekaeT U3 string NOOCTPOKY, HAYMHASA C MMO3UIUHU start, OJIMHOM A0 count CUMBOJIOB (ec-
T 3TO 3HauUeHue yKa3aHo). (Eff paBHO3HauHa QYHKIUSA substring( string from start for

count).)
substr ('alphabet', 3) — phabet
substr ('alphabet', 3, 2) - ph

to_ascii ( stringtext ) - text
to_ascii ( stringtext, encoding name ) - text
to_ascii ( stringtext, encoding integer ) - text
ITpeob6pa3yeT string B ASCII u3 apyroi KOOUPOBKHY, 3alaBaeMoOl 110 UMEHH UJIM HOMepy. B

OTCYTCTBHUE YKa3aHUs encoding IOApPa3yMeBaeTcsa KOOUPOBKa 0a3ml OaHHBIX (M Ha IIPDAaKTHUKE
3TO eIUHCTBEHHLIN IT0JIe3HBIN BapUaHT HUCIIOJIb30BaHMs). B ocHOBHOM CyThb HpeOGpa3OBaHI/IH
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CBOOHUTCS K OTOPACHIBAHUIO TUAKPUTHYECKHUX 3HAKOB. JTO IIpeodpa30oBaHue MOOaepPKUBAETCS
TOJIBKO AJIST KOOUPOBOK LATIN1, LATIN2, LATIN9 ¥ WIN1250. ([Ipyroe, 60jiee rTubKoe pelleHue
peann3oBaHO B MoAyJie unaccent).

to_ascii ('Karél') - Karel

to_hex (integer ) - text

to_hex (bigint ) - text
Hp906pa3yeT YHCJIO B II€eCTHagIaTeEPUYIHOE ITpeaCcTaBJIEHUE.
to_hex (2147483647) - Tfffffff

translate ( string text, fromtext, totext ) - text
3aMeHseT Ka}KJIbeI CHMBOJI B string, BXOJ:[HH.H/IIL/'I B MHOXXE€CTBO from, Ha COOTBeTCTByIOH.[I/II;I
CHMBOJI B MHOZKEeCTBe to. Eciu CTPOKa from OJINHHEE to, HafIHeHHBIe B HCXOHHOﬁ CTPOKeE JINIII-
HUE CUMBOJIBI from yOAMSIOTCH.

translate('12345', '143', 'ax') - az2x5

unistr (text ) - text
ITpeob6pa3yerT creinocienoBatenbHocTy Unicode B aprymenTe. CuMmBoibsl Unicode MOTYT OBITH
3aflaHbl Kak \ XxxX (4 mecTHaOIaTePUYHBIX ITUPPHI), \+XXXXXX (6 IIecTHaAIaTePUYHBIX ITUDD),
\uXXxX (4 mecTHaAUATEPUYHBIX TUPPHI) UMK \UXXXXXXXX (8 mMlecTHagUaTepuuHbIX HUpp). YTo-
OBl yKa3aTh 00paTHYIO KOCYIO YepTy, HAllUIINUTe OBe oOpaTHEIE KOChHe 4YepThl. Bce ocTanbHBIE
CHUMBOIH 6epyTcsi OYKBaIbHO.
Korpga xogupoBka cepBepa — He UTF-8, cuMBOJI ¢ KOOOM, 3afaHHBEIM 3TOU CIIELIIOCIegoBa-
TeJILHOCTHIO, Ipeobpa3yeTcs B GpaKTUYECKYI0 KOOUPOBKY CepBepa; eciiu Takoe mpeobpa3oBa-
HUe HeBO3MOXKHO, BEITAETCS OIIbOKa.
OTa QYHKIIUS IIpenocTaBiseT (HeCTaHOAPTHYIO) aJlbTePHATHUBY CTPOKOBBIM KOHCTAHTaM CO
crenmnocienoBpatenbHOoCcTIMU Unicode (cMm. ITompasmen 4.1.2.3).

unistr ('d\0061t\+000061') - data
unistr ('d\u0061t\U00000061"') - data

CDyHK]J;I/II/I concat, concat_ws M format IPUHHMAIOT IIEPEMEHHOE YHCJIO apPTyMEHTOB, TaK 4YTO UM [OJIs
o0benuHeHUs UiIu GOPMaTHPOBAHMS MOXKHO IIepeqaBaTh 3HaYEHUS B BUIe MaCCHBA, IIOMEYEHHOT' 0 KITIO-
YeBBEIM CJIOBOM VARIADIC (cM. [Toxmpasmern 38.5.6). Dj1eMeHTH TakKoro MaccuBa 00pabaThIBalOTCS, KaK €Cc-
7 Ob1 OHU OBUIM OOBIYHBIMU apryMeHTamMu ¢GyHKUMU. ECTM BMECTO MaccuBa B COOTBETCTBYIOIIEM apry-
MmeHTe nepepaétcst NULL, GyHKIIMU concat U concat_ws Bo3BpalaioT NULL, a format BOCIPUHUMAET
NULL kak MaccuB HYJI€BOTO pa3Mepa.

Takxke o0paTuTe BHUMaHWe Ha arperaTHYI0 QyHKINIO string_agg B Pa3merne 9.21 u ¢pyHKUIMYM O IIpe-
o0pa3oBaHUsA TEKCTA B bytea U Hao60opoT B Tabnuie 9.13.

9.4.1. format

OyHKIMS format BHIOAET TEKCT, OT(OPMATHPOBAHHLIA B COOTBETCTBUHU CO CTPOKOM (hopMaTa, HOmOOHO
dysKIIUYM sprintf B C.

format (formatstr text [, formatarg "any" [, ...]1 1)

formatstr — CTPOKA, ONpeAensdionas, Kak 0yaeT GopMaTUPOBaThCA pe3ynbTaT. OOBIYHEBIN TEKCT B CTPO-
Ke ¢opMaTa HETOCPENCTBEHHO KOMUPYETCS B Pe3ybTaT, 3a MCKIIYEHUEM cheuupukamopos gopma-
ma. CnennduKaTOps ¢opMaTa MPEACcTaBIsSIOT cOO0M MeCTO3aIoIHUTENH, OTPEeOesioIre, KakK JomXK-
HBI JOPMATUPOBATLCS U BRIBOOUTHCS B Pe3yIbTaTe apryMeHTH QyHKUWU. KaxKObl apTyMeHT formatarg
mpeo6pa3yeTcsi B TEKCT 110 ITpaBUjIaM BRIBOfIAa CBOETO THIIA AAHHBIX, @ 3aTeM (GOPMaTUPYETCs U BCTABIIS-
€TCsI B Pe3yJIbTUPYIOIIYIO CTPOKY COTJIaCHO crienudukaTopam dhopmara.

Crnemnudukatopsl popMaTa IpegBapsATCSI CUMBOJIOM $ U UMEIOT GopMy

$[position] [flags] [width] type
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3mecsh:
position (HeoOsI3aTeIILHEIH)

CTpoka Buma n$, rie n — WHOEKC BHIBOOMMOI'0 apryMeHTa. MHpOeKc, paBHBIM 1, BRHIOMpPAET IIEPBHIH
apryMeHT MocJie formatstr. ECIIU position OMyCKaeTCs, 0 YMOITYaHUIO UCIIOJIb3YETCS CIIeyIOIInii
apryMeHT MO0 MOPSAKY.

flags (He0OsI3aTeJIbHEIH)

[omonaUTEeNbHLIE (QIaTH, yIpaBasoe GopMaTUPOBAaHUEM OAaHHOT 0 crienudukaTopa. B HacTosiee
BpeMs IOOIePKUBAETCS TOJIbKO 3HAK MUHYC (-), KOTOPBIM BHIDAaBHUBAET Pe3yJIbTaT CIenupuKaTopa
110 TeBOMY Kparo. IToT ¢rar paGoTaeT, TOIBKO eCIk TaKxXKe OIpefieNIeHo Ioje width.

width (Heo0s13aTeIbHbBIN)

3amaéT MUuHUMAaabHOe YUCIIO0 CUMBOJIOB, KOTOPOe OymeT 3aHUMaTh pe3yiIbTaT JaHHOTO crenuduKaTo-
pa. BelBoguMoe 3HaueHNe BEIpaBHUBAETCS II0 IIPAaBOM UJIU JIEBOM CTOPOHE (B 3aBUCUMOCTHU OT ¢jiara
-) ¢ monoyHEHNEM HEOOXOOUMEIM YKCJIoM npoOenoB. Eciu mupuHa CIUIIKOM Maja, OHa IPOCTO UT-
HOPHUPYETCS, T. €. pe3yyibTaT He ycekaeTcs. [lIupuHy MOKHO 0003HAUUTH IOJIOKUTEJIBHEIM LEJTEIM,
3BE3MOYKOM (*), TOrma muprHa OymeT ImoiaydeHa U3 CIEOyIONIero apryMenTa GyHKITUY, UITH CTPOKOM
BUMA *n$, TOTAa IMpUHa OyAeT 3aJaBaThCs B n-OM apryMeHTe (QyHKIIUH.

Ecnu mmpuHa mepemaéTcs B apryMeHTe QYHKIIMY, 3TOT apr'yMeHT BHIOMpaeTCs [0 apryMeHTa, HC-
TIOJIb3yeMOTro [si crenudukaropa. ECnyu apryMeHT IIUPUHBL OTPUIIATEIbHBIN, PE3YIbTaT BhIPABHU-
BaeTCs MO JIEBOM CTOPOHe (KaK ecitu Obl OBII yKa3aH ¢Jiar —) B paMKax ITOMs OJIUHBL abs(width).

type (00sI3aTEIbHBIN)

Tun cnenudukaTopa onpenenseT npeodpa3oBaHue COOTBETCTBYIOMIET0 BELIBOAMMOI0 3HaueHus. [log-
IEePKUBAIOTCS CJIEOYIOIINE TUIIH:

* s dopMaTUpPyeT 3HaUYEeHUE apryMeHTa KakK IIPOCTyIo CTPoKy. 3HaueHue NULL npencraBnsieTcs
IIyCTOM CTPOKOM.

* I o6pabaThiBaeT 3HaUYeHHEe apryMeHTa Kak SQL-uneHTudUKaTop, Ipyu HeOOXOOUMOCTH 3aKJII0Yas
€0 B KaBBEIYKH. 3HaquI/Ie NULL OJisd TaKOTr' o Hpeoﬁpa30BaHI/IH CUHUTaeTCsAa OU_'[I/I60‘-IHBIM (TaK Xe,
KakK ¥ OJIsl quote_ident).

* 1, 3aK/II0UaeT 3HaUYeHUe apryMeHTa B anocTpodrl, Kak cTpokKy SQL. 3uauenue NULL BEIBOOUTCS
OyKBaJIbHO, KaK NULL, 6e3 KaBhIYeK (TakK ke, KaK U C quote_nullable).

B momonHenue k cnenuduKaTopaM, ONMCAaHHBIM BEHIIIIE, MOKHO HUCIIOIb30BaTh CIIEIIOC/IeA0BaTEeIbHOCTh
%%, KOTOpas IPOCTO BEIBEOET CUMBOJI %.
Heckonbko mpuMepoOB MPOCTHIX Tpeobpa3oBaHuil hpopmarTa:

SELECT format ('Hello %s', 'World');
Pesynprar: Hello World

SELECT format ('Testing %s, %s, %s, %%', 'one', 'two', 'three');
Pesynbrrar: 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')

Cnepyrolye IpUMeps HIUIIOCTPUPYIOT UCIIOIb30BaHUE TI0JISA width U (iiara —:

SELECT format ('|%10s]|"', 'foo');
PesynbrTar: | foo|
SELECT format ('|%-10s|', 'foo');

Pesynbrar: |foo \
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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 \

OTH IpUMEPHI TOKA3bIBAIOT IPUMEHEHHUE II0JIEN position:

SELECT format ('Testing %3$s, %2$s, %1S$s', 'one', 'two', 'three');
Pesynrrar: Testing three, two, one

SELECT format ('|%*2$s|', 'foo', 10, 'bar');
PezynbTar: | bar|

SELECT format ('|%1$*2S$s|', 'foo', 10, 'bar');
Pesynerar: | fool

B ornuuue ot cranpmapTHoM ¢yHKUMU C sprintf, GyHKIUSA format B PostgreSQL mo3BonsieT KOMOMHU-
pOBaTh B OMHOU CTPOKE CIenu@UKaTophl C MOJIIMU position U 6e3 Hux. Cnenudukarop Gopmara 6e3
IO position BCerna UCIOJNb3yeT CIEeLVIONINi apryMeHT II0Cye IIocienHero BelbpanHoro. Kpome toro,
dbyHKIUA format He TPpebyeT, YTOOHI B CTPOKe hopMaTa UCIIOTb30BaIUCh BCE apryMeHThl GyHKIMU. [1pu-
Mep 3TOT0 IIOBEeNeHNU:

SELECT format ('Testing %3$s, %2$s, %s', 'one', 'two', 'three');

Pesynprrar: Testing three, two, three

CrnenudukaTopsl popMaTa I U 3L 0COOEHHO MOJIE3HHI [/ 6€30IIaCHOTO COCTABIIEHUS OUHAMHYECKHUX
onepaTtopoB SQL. Cm. [ITpumep 43.1.

9.5. PyHKUMM U onepaTopPbl ABOUYHbIX CTPOK

B aToM pa3pgerie onmuckBalOTCAI GYHKIMU U OTIePaTOPH! A1 PaboThl C IBOMYHLIMU CTPOKAMU, TO €CTh CO
3HQUEHUSIMU TUTIA bytea. MHOTHE U3 HUX UAEHTUYHE 10 QYHKITMOHAILHOCTHA U CUHTAKCUCY ONMMCAaHHBEIM
B IIpefbIOyiIeM pa3nesie GYHKIUAM, IpefHa3HaYeHHBIM 719 TEKCTOBBIX CTPOK.

B SQL ompenesneHbl HECKOJIBKO CTPOKOBHIX (PYHKIINM, B KOTOPBIX apPTYMEHTH! Pa3AesiioTCs He 3alATHMU,
a KII4YeBBIMU cJjioBaMu. ITogpobHee 3To ommcano B Tabnuie 9.11. PostgreSQL Takke IIpemoCTaBIIseT
BapUaHTH 9TUX QYHKIUMN C CUHTAKCUCOM, OOBIYHBIM A1 QyHKIUM (cM. Tabnuiry 9.12).

Ta6muoa 9.11. SQL-pyHKIIUM B onepaTopsl IJIsi padoThI C IBOHYHBIMH CTPOKaMH

dyHKIUsI/OonIepaTop
OnucaHue
IIpumep (bI1)

bytea | | bytea - bytea
COB,E[I/IHHBT OBe NBOUYHEBEIE CTPOKH.

"\x123456"::bytea || '\x789%a00bcde'::bytea - \x123456789a00bcde

bit_length (bytea) - integer
Bo3zBpairaet 4ncio 6UT B JBOMYHOM CTPOKe (3TO YHCIIO B 8 pa3 GoJbIIe octet_length ).
bit_length ('\x123456'::bytea) - 24

octet_length (bytea) - integer
Bo3zBpairaet 4ncio 6aiT B IBOMYHOIM CTPOKE.
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DyHKIUsI/onIepaTop
Onucanue
IIpumep(n1)

octet_length ('\x123456"'::bytea) -3

overlay ( bytes bytea PLACING newsubstring bytea FROM start integer [FOR count integer]) -
bytea
3aMeHseT MOACTPOKY B bytes, HAYUHAA ¢ 6aliTa C HOMEPOM start, OJIUHOU count 6alT, Ha
TIOAOCTPOKY newsubstring. B OTCyTCTBHE mTapaMeTpa count KOJIMYECTBO 3aMEeHsIeMEIX 0aliTOB
onpemnensieTcs OJIUHON newsubstring.
overlay ('\x1234567890"'::bytea placing '\002\003'::bytea from 2 for 3) -
\x12020390

position ( substringbytea IN bytes bytea ) — integer

Bo3Bpa1.u'aeT HA4YaJIbHYIO IIO3UINIO IIEPBOI'0 BXOXKOEHUA substring B bytes nu6o 0, ecrmu Tako-
'O BXOXKIOEHHA HET.

position ('\x5678"'::bytea in '\x1234567890'::bytea) - 3

substring ( bytes bytea [FROM start integer] [FOR count integer]) - bytea
V3BleKaeT U3 bytes MOACTPOKY, HAUKMHAs C MO3UIUH start (€CIH OHa yKa3aHa), IJIMHOH [0
count CHMBOJIOB (€CIIA OHA yKa3aHa). IlapaMeTpHl start M count MOTYT OIYCKaThCs, HO He
o6a cpasy.

substring ('\x1234567890"'::bytea from 3 for 2) - \x5678

trim ( [LEADING | TRAILING | BOTH] bytesremoved bytea FROM bytes bytea ) - bytea
YpoanseTr HauGOJBIIYI0 CTPOKY, COOePZKaIllylo TOJIFKO OalTH, 3aJlaHHBLIE B ITapaMeTpe
bytesremoved, C Ha4asa, C KOHIIa UJIX C 00enX CTOPOH (110 YMOJTYaHUIO IOOpa3yMeBaeTCs yKa-
3aHHe BOTH) CTPOKH bytes.

trim('\x9012"'::bytea from '\x1234567890"'::bytea) - \x345678

trim ( [LEADING | TRAILING | BOTH] [FROM] bytes bytea, bytesremoved bytea ) » bytea
ITO HeCTaHI[apTHbeI CHHTAKCHUC BBEI30BA trim()

trim(both from '\x1234567890'::bytea, '\x9012'::bytea) - \x345678

B PostgreSQL ecTs u gpyrue GQyHKIIMK OIS PaOOTH C HBOMYHBIMU CTPOKaMH, IIepedncIeHHbIe B Tabmu-
e 9.12. HekoTophle U3 HUX UCIIOIb3YIOTCS B KaUeCTBe BHYTPEHHEN pean3allii CTaHAapTHHIX GYHKITUN
SQL, nmpuBenéHHLIX B Tabnuie 9.11.

Ta6auma 9.12. [Iipyrue GQyHKIHH IJI51 PaOOTHI C TBONYHBIMH CTPOKAMH

DOYyHKIIUA
Onucanue
IMpumep (bI1)

bit_count ( bytesbytea) - bigint
Bo3sBpalaeT YuCiIo GUT B JBOMYHOM CTPOKE (3Ty ONepaIuio TaK e Ha3bBaIOT «popcount»).
bit_count ('\x1234567890"': :bytea) - 15

btrim ( bytes bytea, bytesremoved bytea ) — bytea
YoanseTr HauGOJBIIYI0 CTPOKY, COOePZKAaIllylo TOJIPKO OaMTH, 3aJaHHbLIE B IapaMeTpe
bytesremoved, C Ha4alla U C KOHIIA CTPOKH bytes.

btrim('\x1234567890"'::bytea, '\x9012'::bytea) - \x345678

get_bit (bytesbytea, nbigint ) - integer
V3BeKaeT U3 ABOMYHOM CTPOKHM OUT C HOMEPOM 1.
get_bit ('\x1234567890": :bytea, 30) 1

get_byte ( bytesbytea, ninteger ) - integer
H3BnekaeT 3 JBOMYHOM CTPOKHK OAWT C HOMEPOM N.
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DyHKIIUS
Onucanue
IIpumep(n1)

get_byte ('\x1234567890"'::bytea, 4) - 144

length (bytea ) -» integer
Brrmaér ymciio 6aiT B ABOMYHOM CTPOKE.
length ('\x1234567890"'::bytea) -5

length ( bytes bytea, encoding name ) — integer

BI:IJIaéT YMCJIO CUMBOJIOB B IBOMYHOU CTPOKeE, B IIPEAITIOJIOZKEeHHNH, YTO OHa COOEPZKUT TEKCT B

KOOUPOBKE encoding.
length('jose'::bytea, 'UTEF8') - 4

ltrim ( bytes bytea, bytesremoved bytea ) - bytea
Vnansier HauGOJIBIINYI0 CTPOKY, COOEPZKAIIyI0 TOJILKO OalTHl, 3afjaHHbLIe B IapaMeTpe
bytesremoved, C HQ4alla CTPOKHU bytes.

ltrim('\x1234567890"'::bytea, '\x9012'::bytea) - \x34567890

md5 ( bytea ) - text
Breryucrnsier MD5-xellr IBOMYHOM CTPOKHY M BHIOAET PE3yJIbTaT B MIECTHAOIATEPUYHOM BHUIE.

md5 ('Th\000Oomas"': :bytea) - 8ab2d3c9689aafl18b4958c334c82d8bl

rtrim ( bytes bytea, bytesremoved bytea ) - bytea
Ynanser HauGOJIBIIYIO CTPOKY, COAEPKAIIYIO TOJILKO OalTH, 3aJaHHbEIe B IIapaMeTpe
bytesremoved, C KOHIIa CTPOKHU bytes.

rtrim('\x1234567890"'::bytea, '\x9012'::bytea) - \x12345678

set_bit ( bytesbytea, nbigint, newvalue integer ) —» bytea
YcTtanasnuBaeT B J:[BOI/I‘-IHOIL/'I CTPOKeE OJId oura c HOMEPOM 11 3HAYEHHue newvalue.
set_bit ('\x1234567890"'::bytea, 30, 0) - \x1234563890

set_byte (bytesbytea, ninteger, newvalue integer ) —» bytea
YcTaHaBIuBaeT B OBOMYHOM CTPOKe s 6afiTa ¢ HOMEPOM N 3HAaYeHUe newvalue.
set_byte ('\x1234567890': :bytea, 4, 64) - \x1234567840

sha224 (bytea ) - bytea
Brruucnser xemr SHA-224 01t IBOUYHOU CTPOKH.
sha224 ('abc'::bytea) - \x23097d223405d8228642a477bda2
55b32aadbcedbdalb3f7e36c9da’

sha256 (bytea ) - bytea
Brruncnsiet xermr SHA-256 01t IBOMYHOM CTPOKH.
sha256 ('abc'::bytea) - \xba7816bf8f0lcfeadl4140de5dae2223
b00361a396177a9cb410££61£20015ad

sha384 (bytea ) - bytea
Brruucnsiet xeint SHA-384 nyisi IBOUYHOM CTPOKH.
sha384 ('abc'::bytea) - \xcb00753f45a35e8bb5a03d699%9ac65007
272c32ab0ededl1631a8b605a43ff5bed8086072bale7cc2358baecal34c825a7

sha512 (bytea ) -» bytea
Brruucnser xemr SHA-512 011 IBOUYHOU CTPOKH.
sha512 ('abc'::bytea) - \xddaf35al193617abacc41734%9ae204131
12e6fad4e89%9a97ea20a%eeee64b55d39a2192992a274fcla836ba3c23a3feebbd
454d4423643ce80e2a%ac94fab4cadof

substr ( bytes bytea, start integer [, count integer] ) - bytea
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DyHKIIUS
OnucaHue
IIpumep(n1)
N3BnekaeT U3 bytes NOOCTPOKY, HAYMHAS C IIO3UIUU start, OJIMHOU [0 count OaAWT (ecmu
9TO 3HaueHUe yKa3aHo). (E#f paBHO3Ha4YHa GQYHKIUSA substring( bytes from start for
count).)

substr ('\x1234567890"'::bytea, 3, 2) - \x5678

st GyHKIUN get_byte U set_byte OauThH HyMepyeTcsa ¢ 0. PyHKIMU get_bit U set_bit HyMepyloT
OMTH cIpaBa HaJieBO; Hampumep, 6ut 0 OygeT MeHBIINM 3HadallluM OUTOM IepBoro Gaiirta, a O6uT 15 —
OOJLITMM 3HAYAIUM OMTOM BTOPOTO GaiTa.

I[lo ucropuyeckuM npuumHaMm (QyHKIUS md5 BO3BpallaeT 3HaUYeHUE B IIIeCTHAAIlaTePUYHOM BHUE B
THUIIE text, TOTHAa KakK (GyHKumu SHA-2 Bo3BpamarT TUII bytea. [ mpeoOpa3oBaHUsS 3IHAYEHUS
U3 OOHOTO IIPENCTABIEHUS B OPYyroe HUCHONL3yHTe (GYHKIUU encode U decode. Hampumep, BbI3BaB
encode (sha256 ('abc'), 'hex'), BB IIOJIy4YUTEe 3HA4YE€HHE B HIEeCTHAALATEPUYHOM BHUAE B TEKCTOBOU
CTPOKeE, a decode (md5 ('abc'), 'hex') BHIOACT 3HAYEHHE bytea.

B Ta6nuie 9.13 moka3aHbl GYHKIUY IOJIS TTEPEKOOWPOBAHUS TEKCTa U3 OOHOTO Habopa CUMBOJIOB (KOOU-
POBKM) B APYTOM U AJIsI TIPEACTABIEHUS MPOU3BOJIBHEIX MBOMYHBIX HAHHBIX B TEKCTOBOM Bupe. [/ BCEX
9TUX QYHKIIUM apryMeHT WJIM PEe3yJIbTaT THIA text COOEPIKUT TEKCT B TEKYIIEeW KOOMPOBKe 6a3bl AaH-
HBIX, TOTIa KaK apryMeHTHl WJIN pe3ylIbTaThl TUIIA bytea cOOepzKaT TeKCT B KOOMPOBKe, 3alaHHON COOT-
BETCTBYIOIIIUM apTryMeHTOM.

Taonunma 9.13. ®yHKIHH 1151 IPeo0Opa30BaHUsI TEKCTOBBIX/IBOUYHBIX CTPOK

DOYyHKIIUA
Onucanue
IIpumep (bI1)

convert ( bytes bytea, src_encoding name, dest_encoding name ) — bytea
ITpeo6Gpa3yeT ABOUYHYIO CTPOKY, COIEPKAIIYIO TEKCT B KOOUPOBKE src_encoding , B MBOUY-
HYIO CTPOKY C TEKCTOM B KOOUPOBKE dest_encoding (BO3MOXKHEIE BApUaHTH ITpeobpa3oBa-
HUM omnrcanbl B [Togpasnene 24.3.4).

convert ('text_in_utf8', 'UTF8', 'LATIN1') - \x746578745£696e5£75746638

convert_from ( bytes bytea, src_encoding name ) - text
IIpeobpa3yeT OBOUYHYIO CTPOKY, COIEPKAIIyl0 TEKCT B KOIUPOBKE src_encoding , B CTPO-
Ky THUIIA text B KOOUPOBKEe 0a3bl MaHHBLIX (BO3MOXKHBIE BapHAHTH MPeoOpa30BaHui OMMMCAHEBL B
[Togpa3mene 24.3.4).

convert_from('text_in_utf8', 'UTF8') - text_in_utf8

convert_to ( string text, dest_encoding name ) - bytea
ITpeo6Gpa3yeT CTPOKY THIA text B KOOUPOBKE 6a3bl JAaHHEIX B BOUYHYIO CTPOKY C TEKCTOM B
KOOUPOBKE dest_encoding (BO3MOXKHBIE BapHaHTHI ITpeodpa30BaHuil onucalkl B [lompasme-
e 24.3.4).

convert_to ('uekoTopw#i_TexcT', 'UTF8') - \x736£f6d655£74657874

encode ( bytes bytea, format text ) - text
HepeBOJII/IT OBOUYHEBIE JAaHHBIE B TEKCTOBOE IIPpeICTaBJIEHUEe; ITIOOOEePXKUBAIOTCSA CIIeayInue
3HAQUYEeHUsI format: baseb64, escape, hex.

encode ('123\000\001"', 'base64d') — MTIzAAE=

decode ( string text, format text ) — bytea
HepeBOJII/IT OBOWYHEIE NAHHBIE U3 TEKCTOBOI'O IIPEOCTABJIEHUA; IIOOOEPXKHUBAET TE€ K€ 3Ha4e-
HUSL format, 9YTO U GYHKIUSA encode.

decode ('"MTIzAAE="', 'baseb64d') - \x3132330001

OYHKINU encode U decode MOAOEPKHUBAIOT CIIEOVIOIINE TEKCTOBBIE (hOPMATHI:
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base64

®opmaT base64 onucald B RFC 2045, Pazdese 6.8. CornacHo stomy RFC, 3akogupoBaHHEIE CTPOKU
pa3buBaoTCcs o 76 cuMBoI0B. OMHAKO 3aBepInarTcs cTpoku He cumBonaMu CRLF (kak TpebyeTtcs B
cootrBeTcTBUU ¢ MIME), a OmHMM CUMBOJIOM KOHIIa CTPOKHU. OYHKIUSA decode, C OIPYrO¥M CTOPOHEI, UT-
HOPUPYET CUMBOJILI IIEpPEBOia KapeTKM, HOBOM CTPOKH, Tpobesikl u Tabynsauuu. Eciu Ha Bxof decode
TIOCTYIal0T HEKOPPEKTHEIE NaHHbIe base64, BoO3HUKAET omubKa — B TOM YHCJIe, €CJIU OKa3bIBAeTCS
HEKOPPEKTHBIM 3aBepllalolliee BLIpaBHUBAHUE.

escape

B dopmaTe escape HyseBble 6aUTH 1 OAUTH C YyCTAaHOBJIEHHBIM CTAPIINM OUTOM IIEPEBOOSITCS B BOCh-
MepHUYHEIe CIEeNIIoCiIeoBaTeIbHOCTH (\nnn), a o0paTHas Kocas dyepTa nyonupyeTcs. [Ipyrue 6auTo-
BbIe 3HAYEHWS IIPEACTaBISIOTCS B OyKBambHOM Buae. OyHKIMSA decode BHIOACT OMIMOKY, BCTPETHUB
006paTHYI0 KOCYI0 YepPTY, 3a KOTOPOM He cledyeT ellé ogHa odpaTHast Kocasi UIU TPU BOCBMEPUYHEBIX
uudpe; OPyrue 3HaYeHus OaliTa OHa MpUHUMaeT 6e3 U3MeHEeHUN.

hex

B dhopmaTe hex Kaxmawie 4 OMTa JaHHBIX IPEOCTABISIOTCS OJHOM IIEeCTHAOIIATePUYHOM ITHQPOI, OT 0
oo f, IpU 3TOM IepBoM UAET Uudpa, MpeacTapssaionias crapime 6uTh. [llecTHagaTepUYHBIE ITUDPHI
a-f PyHKIMS encode BRIBOOUT B HUXKHEM peTrucTpe. Tak Kak HauMeHbIIasi eTUHULIA JaHHBIX — 6auT (8
6uT), GYHKIMS encode BCErla BO3BPAIaeT YETHOE KOJIMYECTBO CUMBOJIOB. OYHKITNSA decode, C APYTOM
CTOPOHHI, TPUHUMAET CUMBOJIEL a-f B JIFOOOM peructpe. Ecnu Ha Bx0O QYHKIMNU decode MOCTYIIAIOT
HEKOPPEKTHHIEe JaHHbIe, BO3HMKAET OIMMOKa — B TOM YHCIJIEe, €CJIM YMCJI0 CMMBOJIOB OKa3bIBAeTCS
HEe4YEeTHBIM.

CM. TakxKe arperaTHyio QyHKIIUIO string_agg B Pasmene 9.21 u ¢yHKIIMY 07151 PaboThl ¢ 60IBIIUMHU 00B-
ekTamu B Pa3gene 35.4.

9.6. PYHKUUMN U onepaTopbl ANA padboTbl C OUTOBLIMMU
CTPOKaMM

B aToM pa3pgerie onuckBalOTCA GYHKIIMY U OTIEPAaTOPHL, TpefHa3HadYeHHbIe AJ11 pab0oTh C OUTOBEIMU CTPO-
KaMU, TO eCTh C JAHHBIMU THUIIOB bit B bit varying. (XOoTs B 3TuX TabiauIlaX yIOMUHAETCS TOJIBKO THII
bit, C HUM IIOJTHOCTBIO B3aUMO3aMeHsIeM TUII bit varying.) [IJ1g GUTOBBIX CTPOK ITOAAEPKUBAIOTCSA O0bIY-
HBIE OTIePaTOPHl CPaBHEHUS, ITOKa3aHHEIe B Tabnuie 9.1, a TakKe omepaTopHl, MpUBenEéHHbIe B Tabmu-
e 9.14.

Ta6muna 9.14. OnepaTopsl 4J1s1 padoThI C OUTOBBIMH CTPOKaMH

Oneparop
Onucanue
IIpumep(n1)

bit || bit - bit
KoukaTteHalus
B'10001" || B'011' - 10001011

bit & bit - bit
ButoBoe U (omepaHObl MOIXKHEI OLITH OOUHAKOBOM MITHHBI)
B'10001" & B'01101"' - 00001

bit | bit - bit
ButoBoe MJIY (ommepaHOb! OMKHLI OBITE OMUHAKOBOM IJIMHEI)
B'10001" | B'01101"' - 11101

bit # bit - bit
ButoBoe uckmouaroiiee UJIW (omepaHOb MOIXKHL OBITH OOUHAKOBOM IJIMHEI)

B'10001" # B'01101' - 11100
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Oneparop
Onucanue
IIpumep(n1)

~bit - bit
BbutoBoe HE
~ B'10001' - 01110

bit << integer - bit
BuTOBRBIN COBUT BIIEBO (C COXpaHEHUEM [OJINHBI CTPOKHU)
B'10001"' << 3 - 01000

bit >> integer - bit
BUTOBHIM COBUT BIIPABO (C COXpaHEeHHeM OJIMHBLI CTPOKH)
B'10001"' >> 2 - 00100

HekoToprie pyHKIINY, paboTaloliie ¢ JBOMYHBIMHU CTPOKaMHU, TaKxKe paboTaioT ¥ ¢ GUTOBEIMU CTPOKAMH,
KakK IToKa3aHo B Taonuie 9.15.

Tao6auna 9.15. ®yHKUIHMH IJ151 Pad00ThI C OUTOBBIMH CTPOKAMH

DOyHKIHUA
Onucanue
IIpumep(n1)

bit_count (bit) - bigint
BosBpaiaeT 4Kciio 6UT B GUTOBOI CTPOKe (3Ty ollepalluio TakK e Ha3kBaloT «popcount»).
bit_count (B'10111") - 4

bit_length (bit ) - integer
BosBpaimaer ynucno 6UT B GUTOBOM CTPOKE.
bit_length(B'10111") -5

length (bit ) - integer
BosBpaimaer yucno 6UT B GUTOBOM CTPOKE.
length(B'10111'") - 5

octet_length (bit ) - integer
BosBpaimaer yncno 6aiT B GUTOBOM CTPOKE.
octet_length(B'1011111011") - 2

overlay ( bits bit PLACING newsubstringbit FROM start integer [FOR count integer] ) - bit
3aMeHseT IIOACTPOKY B bits, HAUWHAS C oura c HOMEPOM start, HHHHOﬂ count 6I/IT, Ha 110[4-
CTPOKY newsubstring. B OTCyTCTBHe MapaMeTpa count KOJIAYECTBO 3aMeHsIeMEIX OUT ompefe-
JISIeTCS OJIMHOM newsubstring.
overlay (B'01010101010101010"' placing B'11111' from 2 for 3) -
01111101010101012010

position ( substringbit IN bits bit ) — integer

Bo3BpaLuaeT HAQ4YaJIbHYIO IIO3UIINIO IIEPBOI'0 BXOXKOEHUA substring B bits nu6o 0, ecmu Tako-
I'O BXOXKIOEHHWA HET.

position(B'010' in B'000001101011"') - 8

substring ( bits bit [FROM start integer] [FOR count integer]) - bit
H3BnekaeT us bits IMOOCTPOKY, HaYWHas C IMO3ULINHU start (eCTII/I OHa yKa3aHa), J:U'[HHOfI oo
count OUT (ecnu OHa yKa3aHa). [lapaMeTpHl start M count MOTYT OIIyCKaThCs, HO He 00a cpa-
3y.
substring(B'110010111111"' from 3 for 2) - 00

get_bit (bitsbit, ninteger ) - integer
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DyHKIIUS
Onucanue
IIpumep(n1)

N3BnekaeT 13 OUTOBOM CTPOKM OUT C HOMEPOM n; IIEPBHIM (CaMbli JIeBhIN) 6UT uMeeT HOMep 0.
get_bit(B'101010101010101010"', 6) -1

set_bit (bitsbit, ninteger, newvalue integer ) - bit
YcTaHaBnuBaeT O 6uTa C HOMEpPOM n B OMTOBOM CTPOKE 3HAUEHUE newvalue; IEPBHIN (ca-
MBIH 71eBbIN) OUT umMeeT HoMmep O.

set_bit(B'101010101010101010"', 6, 0) - 101010001010101010

Kpome Toro, 11esible 3HaYeHUSI MOXKHO ITpeoO6pa30BaTh B TUI bit 1 oOpaTHO. [IpuBemeHne 1IeI0T0 K TUITY
bit (n) 3aKIIIOYaeTCs B KOIMMMPOBAaHUY B 3TO 3HaYEHHeE IPaBhIX n 6uT. Korma 1esioe mpuBOOUTCS K OUTOBOM
CTPOKe, UMEIOIIel IIUHY OOJIbIIe, YeM Pa3Mep 3TOr0 ILIEJIOT0, Pe3ybTaT AOIIOIHSIETCS ClieBa 3HAKOM.
HexkoToprie IpuMepHI:

44::bit (10) 0000101100
44 ::bit (3) 100

cast (-44 as bit (12)) 111111010100
'1110'"::bit (4) : :integer 14

3aMeThTe, YTO IpuBefieHNe K Tuny «bit» 6e3 nnuHel 6ymeT o3Ha4YaTh IPUBENEHNe K bit (1) U B Pe3yJib-
TaTe OyIeT IoJydYeH TOJIbKO OOWH CaMbIM MIafIiuii OUT 4Yucia.

9.7. NMNouck no wabnoHy

PostgreSQL mpepmaraetr Tpu pa3HbIX crnocoba IMOMCKa TEeKCTa II0 IMabJIoOHY: TPaAUIMOHHBINA OllepaTop
LIKE si36IKa SQL, 601ee coBpeMeHHBIM SIMILAR TO (moGaBimeHHEIN B SQL:1999) u perynspHbie BhIpaxKe-
Husa B cTiiie POSIX. IToMuMO DpOCTEIX OIEPATOPOB, OTBEUAIOIIINX Ha BOIIPOC «COOTBETCTBYET JIU CTPOKa
aToMy 11abmony?», B PostgreSQL ecTh QyHKIUU OJid U3BJI€YEHUS UJIU 3aMEeHBI COOTBETCTBYIOUIINX IIOMI-
CTPOK U [AJIS pa3fesieHus CTPOKU 10 3alaHHOMY IabJIoHYy.

ITogcka3ka

Ecnmu 3TUX BCTPOEHHBIX BO3MOXKHOCTEM OKa3bIBAeTCS HEOOCTATOYHO, BHI MOXKETe HalucaTb Cob-
cTBeHHBIe PpyHKIMYU Ha A3bIKe Perl unu Tcl.

BHuMaHue

XoTs gale BCero MOUCK II0 PETryIsPHOMY BEIPAKEHUIO ObIBA€T OYE€Hb OBLICTPHIM, PETYISIPHLIE BEHI-
paxeHus OGBIBAIOT U HACTOJILKO CJIOKHEIMU, YTO UX 00paboTKa MOXKET 3aHSITh NIPUINYHOE BPEMS U
00BEM mTaMaATH. [ToaTOMY OnIacaiTech mabI0HOB PETYISPHBIX BEIPAXKEHUH, ITOCTYIIAIOIIUX U3 HENO-
BEPEHHBIX UCTOYHUKOB. EC/TM y Bac HeET ApPyroro BRIXOAA, PEKOMEHOYETCS BBECTHU TaWM-ayT AJIs
OIIEPATOPOB.

IMouck c mabnoHamMu SIMILAR TO HECET Te 2Ke PUCKU 0e30IMaCHOCTH, TaK KaK KOHCTPYKIUSI SIMILAR
TO IIPEOOCTaBJIAET BO MHOTOM T€ K€ BO3MOXKHOCTH, YTO U PETYyJIAPHEIE BrIpaxkeHus B ctusie POSIX.

TTouck ¢ LIKE TOpasfio IpoIle, YeM JIBa IPyrue BapuaHTa, I03TOMY ero 6e30racHee UCII0Ib30BaTh
C HEIOBEPEHHBIMU UCTOUYHUKAMH I1abI0OHOB ITOKUCKA.

Bce Tpu Bua onepaTopoB HOKMCKA IT0 MIabI0Hy He MOAaePKUBAOT HeIeTePMUHUPOBaHHEIE IIPaBUjIa COp-
THUPOBKH. B ciiyyae He0OXOOUMOCTH 3TO OTPaHUYEHNE MOXKHO 000UTH, MPUMEHHB K BRIPAXKEHUIO IPyroe
MTPABUIO COPTHPOBKH.
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9.7.1. LIKE

crpoxa LIKE mabrnon [ESCAPE cmnerncHMBOJI]
crpoxa NOT LIKE ma6bmon [ESCAPE cnerncumMBOI]

BripakeHue LIKE BO3BpallaeT true, eCjii crpoxa COOTBETCTBYET 3aflaHHOMY mabaony. (Kak MOXKHO O6BIIO
0KMOATh, BHIpaxkeHue NOT LIKE Bo3BpaimiaeT false, korma LIKE Bo3Bpailaer true, u Ha060poT. DTOMY
BEIPAXKE€HUIO PABHOCUJILHO BhIpaxkKeHue NOT (cTpoka LIKE mabmioH).)

Ecnu ma6non He cOOepKUT 3HAKOB IIPOIeHTa M HOAYEPKUBAHUM, TOrAa Iab/I0H IPeICTaBlIsgeT B TOYHO-
CTU CTPOKY U LIKE paboTaeT Kak onepatop cpaBHeHus. [loguépkuBanue (_) B mabrone IOAMEHSET (BMe-
CTO HEero Imoaxonut) ja000M CUMBOJI; a 3HAK IIpoleHTa (%) moaMeHseT JIIo0yio (B TOM YHCIIEe U IIYCTYIO)
TI0C/Ief0BaTEeIbHOCTh CUMBOJIOB.

HeckonbKO IpuMeEpPOB:

'abc' LIKE 'abc' true
'abc' LIKE 'a%' true
'abc' LIKE '_b_ ' true
'abc' LIKE 'c' false

ITpu npoBepke 1o mabioHy LIKE BCErga PacCMaTPUBAETCS BCSI CTPOKA. [109TOMY, eciiu Hy?KHO HAWUTH II0-
CJIEIOBATEIBHOCTb CHMBOJIOB I'Ie-TO B CEpegUHE CTPOKM, IITab/I0H OOJIKEH HAYMHATHCS U 3aKaHYUBAThLCS
3HAKaMHU IIPOIEHTA.

YToOH HaWTH B CTPOKE OyKBaJbHOE BXOXKJEHWE 3HAKA MPOIEHTA WK MOTYEPKUBAHUS, TEPEN COOTBET-
CTBYIOIIIM CUMBOJIOM B ma6rore HYKHO OOABUTH CIIELICUMBOJI. [10 yMOJTYaHHUIO B KAYECTBE CIIEI[CUMBO-
jla BEIOpaHa oOpaTHAas Kocas 4epTa, HO C IIOMOIIBIO MPEJIOKEeHUsT ESCAPE MOXKHO BEIOPATh U OPYTOH.
YT0o0OBI BKIIIOYHUTH CIIEIICMBOJI B I1a0JIOH IIOKMCKA, IPOAYyOIUPYHUTE €ro.

IIpuMmeyanue

Ecmu mapametp standard conforming strings BHIKITIOYEH, KazKObI CUMBOJI 0O0PaTHOM KOCOM 4Yep-
TEHI, 3alIMCHIBAEMEIN B TEKCTOBOM KOHCTaHTe, HyKHO Oyb6nuposaTts. [TonpobHee 3TO onucaxo B [Tox-
pa3gene 4.1.2.1.

Takxke MOXKHO 0TKa3aThCS OT CIIEI[CHMBOJIA, HAllCcaB ESCAPE ''. [Ipu 9TOM MeXaHHU3M CIIELIIOCIIeI0Ba-
TGJ'[]:HOCTGIZ (l)aKTI/I‘IeCKI/I OTKJIIOYAETCsa U HUCIIOJIIB30BATh 3HAKHU npoueHTa %8 HOH‘-IépKI/IBaHI/IH 6YKB8.JI]3HO
B I1a0JIOHE HeJIb34.

CormacHo CTaHOapTy SQL, OTCYTCTBHE YKa3aHHuAd ESCAPE O3Ha4YaeT, YTO CIIEILICMMBOJI HEe onpeuenéH (To
€CThb CIIELICMMBOJIOM He€ 6YJIGT 06paTHaH KOcCasi qepTa), a IIyCToe 3Ha4YeHHe B ESCAPE He [JOIIYyCKaeTCs.
Takum o6pa30M, B 3TOM ITIOBEOEHHE PostgreSQL HECKOJIBKO OTJIIMYaeTCsda OT OFOBOpéHHOFO B CTaHOapTe.

BMecTo LIKE MOXKHO MCIIOJIb30BaTh KJIIOYEBOE CJIOBO ILIKE, YTOOBI MOUCK OBII PErHCTP-HE3aBUCUMBIM
C V4ETOM TeKyIleM SI3BIKOBOM Cpedbl. DTOT OIllepaTop He omucaH B cTaHmapTe SQL; 3To paciupeHue
PostgreSQL.

Kpome Toro, B PostgreSQL ecth omepaTop ~~, paBHO3HAUHBLIA LIKE, U ~~*, COOTBETCTBYIOIIUN ILIKE.
EcTe TakKe OBa omeparopa !~~ U ! ~~*, IPeICTaBIAoNMe NOT LIKE U NOT ILIKE, COOTBETCTBEHHO. Bce
9TH OMEPATOPHI OTHOCSATCSA K 0cobeHHOCTSM PostgreSQL. Bel MozKeTe yBUIOETh WX, HaIPDUMED, B BEIBOOE
KOMaHAH EXPLAIN, TaK Kak Ipu pa3bope 3ampoca IpoBepKa LIKE U IMOg00HbIE 3aMEHSIIOTCSA UMU.

®pa3zbl LIKE, ILIKE, NOT LIKE M NOT ILIKE B cuHTakcuce PostgreSQL oGruHO 06pabaThiBalOTCAd Kak
OIlepaTopHl; HallpUMep, UX MOXKHO HUCIOJIb30BaTh B KOHCTPYKIUAX sopaxenne oneparop ANY (monsrpa-
xewnwue), XOTS IIPenIoKeHre ESCAPE 3IeCh 00aBUTh HEIb351. B HEKOTOPEIX 0COOHIX CITydasX BCE JKe MOXKET
IOoTPe0OBaThLCA UCIIOIH30BaTh BMECTO HUX HUIKeJIesKalllie OllepaTopPHI.
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Takxe oOpaTuTe BHUMaHNE Ha OllepaTop IPOBEepPKU Hadajla CTPOKU ~@ ¥ COOTBETCTBYIONIYIO (QYHKITHUIO
starts_with (), KOTOpHIE TIOJIE3HHI B CIIy4asX, KOT{la HY>KHO TTPOU3BECTH COIMOCTABIEHWE TONMLKO C Ha-
YaJyioM CTPOKH.

7.2. PerynsipHsblie Bblpa>keHus SIMILAR TO

crpoka SIMILAR TO mabmnor [ESCAPE crneyCHMBOJI]
crpoka NOT SIMILAR TO mabmorn [ESCAPE crnencumMBOmI]

OmnepaTtop SIMILAR TO Bo3Bpallaer true unu false B 3aBUCUMOCTH OT TOTO, COOTBETCTBYET NN HaHHAS
cTpoka mabmony unm HeT. OH paboTaeT mMOgoOHO omepaTopy LIKE, TOIBKO ero I1abjIoHBI COOTBETCTBY-
10T ompeAesieHuI0 PeryIapHbIX BhIpaXkeHuil B ctTaHgapTe SQL. Perynsapuble BeipaxeHusa SQL mpencras-

JISTIOT CO0O¥ TIOOOMBITHRINM TUOPUL CUHTAKCHCa LIKE C CHHTAKCUCOM OOBIYHBIX PETYIISTPHBIX BEIPAKEHUH
(POSIX).

Kak u LIKE, ycioBue SIMILAR TO UCTUHHO, TOIIBKO €CJiu 111a0JI0H COOTBETCTBYET BCEM CTPOKE; 3TO OTJIU-
YaeTcs OT YCIIOBUM C PETYISPHBIMU BHIPAXKEHUSIMU, B KOTOPHIX 11abJI0H MOXKET COOTBETCTBOBATL 1000
YacTH CTPOKHU. TakKe momo6HO LIKE, SIMILAR TO BOCHPHHMMAET CHUMBOJILI _ M $ KAaK 3HAKU IIOOCTAHOB-
KH, ITIOJMEHSoIINe JTI000HM OJUH CUMBOJI UITH JTI00YIO ITOICTPOKY, COOTBETCTBEHHO (B PEryJISTPHBIX BEIpa-
Keuugax POSIX UM aHAIOTMYHBI CUMBOJIEL . U . *).

IToMmuMoO cpencTB onucaHus mabI0HOB, I03aMMCTBOBAHHBIX OT LIKE, SIMILAR TO IMOAJEPXKUBAET CIIEedy-
I0IIe MeTaCUMBOJIHI, YHACJIeOOBaHHbIE OT PETYIAPHEIX BhIpaxkeHui POSIX:

* | o3Hay4aeT BHIOOD (OMHOTO M3 IBYX BapHUAHTOB).

* * O3HavaeT NOBTOpPEHUE IMpenuiayliero anemenTa 0 u 6oee pas.

* + O3HAYaeT ITOBTOPEHUeE IIPEeObIAYIero ajeMenTa 1 u 6osee pas.

* ? 0O3HAYaeT BXOXKOEHUe Impemsigyiiero ajgeMmenTa 0 unu 1 pas.

* {m} O3HaA4YaeT HOBTOPSET IPEOLIAYIIIEr0 3JIEMEeHTa POBHO m pas.

* {m,} O3HaYaeT NOBTOPEHHE MIPeOHOyIIero 3jieMeHTa m uinu 6omee pas.

* {m,n} O3HaYaeT NOBTOPEHHE IIPeOLIOyIIero 3JieMeHTa He MeHee YeM m ¥ He 0ojiee 4ueM n pas.
* CkKOOKU () 00BEOUHSIOT HECKOIBKO 3JIEMEHTOB B OIHY JTOTUYECKYIO IPYIITY.

* KgsampaTHbIe CKOOKH [ . ..] 0003Ha4YalT KJIacC CUMBOJIOB TakK XK€, KaK U B PETrYJISPHBIX BEIPAZKEHUSIX
POSIX.

O6paTuTe BHUMaHHKE, TOYKA (.) He SBISETCS METaCUMBOJIOM IJI ollepaTopa SIMILAR TO.

Kak u c LIKE, O6paTHa${ KOCasd 4epTa OTMEHMET CIIelIMaJIbHOE 3Ha4YeHue J11000T0 U3 3TUX METAaCHMBOJIOB.
Hpe}IHO}KeHI/Ie ESCAPE IIO3BOJISAET BI:IGpaTB JIpyTOﬁ CII€IICUMBOIJI, a 3allUCh ESCAPE '' — OTKa3aThCsd OT
KUCIIOJIb30BAHUA CIIEIICUMBOJIA.

CormacHo ctaHpmapty SQL, oTcyTcTBUE yKa3aHUsI ESCAPE O3Ha4aeT, YTO CIIEIICHMBOJI He OIIpenesieH (To
€CTh CHEeICUMBOJIOM He OymeT obpaTHas Kocas 4epTa), a MyCToe 3HAYeHUe B ESCAPE He OOIyCKaeTCs.
Takum o6pa3om, B 3ToM noBefeHne PostgreSQL HECKOTBKO OTIIMYAETCS OT OTOBOPEHHOTO B CTAHAAPTE.

Em€ ogHO OTKIIOHEHHE OT CTaHgapTa COCTOUT B TOM, 4YTO Cllefylolllas 3a CIellCHMBOJIOM OyKBa Unu 1nud-
pa OTKpEIBaeT BO3MOIKHOCTH CIIENIIOCIIeIOBATEILHOCTE!N, ONPEeNeIEHHEIX NI PETryJIAPHBLIX BhIPaKeHUl
POSIX; cm. Ta6muiry 9.20, Tabnuny 9.21 u Tabnuiry 9.22.

HeckonbKOo IpuMepPOB:

'abc' SIMILAR TO 'abc' true
'abc' SIMILAR TO 'a' false
'abc' SIMILAR TO '"$(b|d)%' true
'abc' SIMILAR TO '"(blc)$%' false
'—-abc-' SIMILAR TO '$\mabc\M%' true
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'xabcy' SIMILAR TO '$\mabc\M%' false

OyYHKIUA substring C TpeMs HapaMeTpaMH{ IIPOU3BOOUT M3BJI€UEHHE IIOICTPOKU, COOTBETCTBYIOUIIEH
mabIoHy pPerynspHoro BeipaxkeHuss SQL. DTy (GYHKIIMIO MOXKHO BBI3BaTh B CTAaHAAPTHOM CHUHTAKCHCE
SQL:

substring(crpokxa similar mabnoH escape CHEICHMBOJI)

I UCIIOJIb3ySsI CHHTAKCHUC yXKe ycTapeBlero ctaigapra SQL:1999:
substring(crpoxa from mabmnor for cnerncHMBOJI)

WU B BUOE OOBIYHOM (QYHKILMU C TPEMS apTyMEeHTaMU:
substring(crpoxa, mabioOH, CHEICHMBOJI)

Kak 1 ¢ SIMILAR TO, yKa3aHHOMY I1abJIOHY OOJI?KHA COOTBETCTBOBATHL BCSI CTPOKA; B ITPOTUBHOM CITydae
dbyurusa He HalgeéT HUYero u BepHET NULL. [I151 BoigesieHus: B mmabJioHe TPaHUI] HOOCTPOKU, KOTOPast
MIPENCTaBIIsIET UHTEPEC B COOTBETCTBYIOIIEH 3TOMY MIaOIOHY BXOOHOM CTPOKE, IIaGIOH MOXKET COImep-
JKaTh [IBa CIIEIICUMBOJIa C KaBBIUKaMU (") ITocjie Kaxkaoro. B cnydyae ycrenrHoro obHapykeHus 1abioHa
9Ta (IJYHKLII/IH BO3BpallaeT 4aCThk CTPOKH, 3aKJIIO‘-IéHHy'IO MeXOy 3THUMHU Pa3AeIuTeJIIMU.

Pazmenurenu «CIEIICUMBOI+KaBBIYKM» (PAKTHUYECKH Pa3desiioT mabloH substring Ha TPU HEe3aBUCH-
MBIX PETYISPHBIX BHIPaXKEHUS, TaK 4YTO, HAaIpUMeD, BepTUKalbHasg YyepTa (|) B JII000# U3 3TUX TPEX Ya-
CTel [elCTByeT TOJILKO B paMKax 3TOM 4YacTu. KpoMe TOro, B Cliydyae HEOJHO3HAYHOCTH B BHIOODE ITOfI-
CTPOK, COOTBETCTBYIOIIUX 3TUM 4YaCTSM, IIEPBOE U TPEThE PETYISAPHLIE BRIPAaKEeHUS CYUTAIOTCS 3aXBaThI-
BaIONIMMU HaMEeHbBIITNEe BO3MOXKHBIE moAcTpoku. (Ha s3bike POSIX MO3KHO CKa3aTh, YTO IIEPBOE U TPEThHE
peryisipHble BEIpaXKeHUsI — «HeXagHbIe».)

B kauecTBe pacmmpenus craigapra SQL B PostgreSQL gonyckaeTcs yKa3aHHe TOJIBKO OOHOTO pa3fe-
JINTENSI, B 9TOM CJIy4ae TPEThe PEeTyIsPHOE BHIPAXKEHWEe CUHUTAETCS IIyCTHIM; TaKXKe pa3gesIuTeId MOTYT
OTCYTCTBOBATh BOBCE, B 9TOM ClIy4Yae MyCTHIMU CYHUTAIOTCS IEPBOE U TPEThe PETryIISIPHBIE BEIPAKEHUS.

Heckomnbko IIpUMEpPOB C MapKepaMu #", BRIOEIAOMIUME BO3BpAlllaeMyI0 CTPOKY:

substring ('foobar' similar '$#"o_b#"%' escape '#') oob
substring ('foobar' similar '#"o_b#"%$' escape '#') NULL

9.7.3. PerynapHbie BbipaxxeHusa POSIX

B Tabnuie 9.16 mepedunciieHbl BCe CYIIECTBYIOIINE OIePaTOPH! AJIsi TPOBEPKH CTPOK PETYIISIPHBIMU BBI-
paxenusamu POSIX.

Ta0auma 9.16. OnepaTopsl peryjiasipHbIX BbIPpazKeHHH

Oneparop
Onucanue
IIpumep(n1)

text ~ text - boolean
[TpoBepka COOTBETCTBUS CTPOKHU PETrYIIPHOMY BEIPAXKEHUIO C y‘-IéTOM perucrtpa

'thomas' ~ 't.*ma' - t

text ~* text - boolean
ITpoBepKa COOTBETCTBUS CTPOKH PETYISIPHOMY BHIpazKeHHUIO 6e3 y4éTa perucrpa

'thomas' ~* 'T.*ma' - t

text !~ text - boolean
I[TpoBepKa HECOOTBETCTBUSA CTPOKM PETYISPHOMY BhIPpaxKE€HHUIO C Y4ETOM perucTpa

'thomas' !~ 't.*max' - t

text !~* text - boolean
ITpoBepKa HECOOTBETCTBUS CTPOKHU PETryJITPHOMY BEHIpazKeHHI0 0e3 yuéTa perucrpa
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Oneparop
Onucanue
IIpumep(n1)

'thomas' !~* 'T.*ma' - £

Perynspurie Bripaxkenuss POSIX npepocTaBisiioT 60jiee MOIIHLIE CPECTBA MTOUCKa I0 11aboHaM, 4eM
omepaTtopsl LIKE U SIMILAR TO. Bo MHOrux komanzgax Unix, TakuX Kak egrep, sed U awk UCIOJIb3yeTCs
SI3BIK I1a6I0HOB, TTOX0KUU Ha ONMMCAHHBIN 37IECh.

PerynsipHOe BEIpazkeHHe — 3TO II0CJIe0BaTEeILHOCTL CHMBOJIOB, IIpeACcTaBisomas coboll KpaTKoe oIpe-
IesieHNe Habopa CTPOK (pezy1apHoe MHoxcecmao). CTpOKa CYUTaeTCs COOTBETCTBYIOIIEH PEryIIpHOMY
BHIPpA’KEHUIO, €CJIN OHA SIBJISIETCS YJIEHOM PEryJIsIpPHOTrO0 MHOXKECTBA, OIIUCHIBAEMOTO PETryJISPHBIM BEIpa-
xKenueM. Kak ¥ it LIKE, CHMBOJIH I1a6I0Ha HETIOCPEACTBEHHO COOTBETCTBYIOT CUMBOJIAM CTPOKH, 3a
HUCKJII0YEeHHEM CIIeIlaIbHEIX CUMBOJIOB A3bIKa PETYJIAPHEIX BEIpakeHu. [Ipu 9TOM CIEICUMBOJIEL pery-
JIIPHEBIX BEIPAXKEHUU OT/IMYaeTCs OT CIEeICMMBOJIOB LIKE. B ornmuue ot maGioHOB LIKE, peryiaspHoe
BBRIpazkeHKe MOJXKeT COBIIafaTh C JI000i YacThi0 CTPOKH, €CIIM TOJIBKO OHO He IIPUBS3aHO SBHO K Hadaly
/WA KOHIy CTPOKH.

HeckonbKO IpuMEpPOB:

'abcd' ~ 'bc! true

'abcd' ~ 'a.c' true — TOUKEe COOTBETCTByeT miOO0OH CHMBOJI

'abcd' ~ 'a.*d' true — * obo3HayaeT MNOBTOPEHHE Npenelnyumero 2J1eMeHTa wabnoHa
'abecd' ~ '"(blIx)'"'" true — | os3rHayaer HJIH nng rpynmnel B cxobxax

'abcd' ~ '?a! true — © npuBg3blBaeT mablIOH X Haudaly CTPOKH

'abecd' ~ "*(blc)' false — coBmageHHe He HaHOEHO IO INPHYHHE IIPHBI3KH XK Havdaly

Bonee moapo6HOo A3bIK mab10H0B B cTiine POSIX onucan HuXKe.

OyHKIUSA substring C OByMs IIapaMeTpaMy, substring (crpoxa from mabmon), U3BJIEKaeT IIOACTPOKY,
COOTBETCTRBYIOIIYIO IabI0Hy perynspHoro Bepaxenus POSIX. Oxna Bo3BpalaeT IePBEIH GparMeHT TEK-
CTa, MoagxomsAInui mabIoHy, eclii TaKOBOM HaxomuTcs B cTpoke, mubo NULL B mpoTtuBHOM ciy4dae. Ho
ecnu m1abJIoOH COOePKUT CKOOKM, OHa BO3BpalllaeT IIEPBOE IOABLIPaXKeHNWe, 3aKTI0UYEHHOE B CKOOKHU (TO,
KOTOPOe HauMHaeTCs C CaMOU IIePBOM OTKPHIBAIONIEelH CKOOKH). EC/IM BBl XOTHTE MCIIOIbL30BAaTh CKOOKH,
HO He B TaKOM 0CO00M pezKuMe, MOKHO IIPOCTO 3aK/II0YUTh B HUX BCE BhIpazkeHUe. Eciu ke BaM HY2KHO
BKJIFOUUTH CKOOKHU B I1aGJIOH [0 ITOABBEIPAXKEHMS, KOTOPOE Bl XOTUTE M3BJI€Yh, 3TO MOXKHO CHeJiaTh, UC-
OJTb3YysI TPYIIIEL 6€3 3axBaTa, KOTOPhIE OYIYyT OMKMCAHBLI HUXKE.

HeckonbKO IpuMeEpPOB:

substring('foobar' from 'o.b') oob
substring('foobar' from 'o(.)b"') o

OYHKIUS regexp_count MOACYUTHIBAET KOJIMYECTBO MECT, I'Tie abI0H peryaspHoro BepaxeHus POSIX
COOTBETCTBYET CTpPoKe. OHa UMeeT CUHTaKCUC regexp_count(crpoka, mabnou [, rauvano [, pnarwull). ma6-
nmow UIIETCH B cTpoxe OOBIYHO C Hadalla CTPOKH, HO €CJIM yKa3aH IlapaMeTp zavamo, TO HaYUHAS C 9TOT'0
UHOEKca. B mapameTpe ¢rarmx MOXKET IepelaBaThCs TEKCTOBasl CTPOKA, COoIeprKalasi HOJIb uiau 6oree
oqHOOYKBEHHBIX (hJIaroB, MEHSIOIINX IoBegeHMe QpyHKInKu. Hanpumep, 6ykBa i BO ¢rarax BRIOUpaeT pe-
TUCTPOHE3aBUCUMEIN PeKUM IoucKa. [TogmepkuBaeMule (iaru onucaHel B Tabnuie 9.24.

HeckonbKo IpuMepPOB:

regexp_count ('ABCABCAXYaxy', 'A.'") 3
regexp_count ('ABCABCAXYaxy', 'A.', 1, 'i") 4

OYHKIMS regexp_instr BO3BpaIllaeT HaYaJIbHYIO U/IM KOHEYHYIO O3UIINIO N-T'0 BXOXKIEeHUS mabIoHa pe-
rynsspHoOro BelpaxkeHus POSIX B CTpoOKe U HOJIB, €CJIM TaKOT0 BXOXAeHNA HeT. OHa UMeeT CUHTaKCHUC
regexp_instr(crpoxa, mabmor [, navano[, N[, Beibop_xouna [, praru[, monsepaxenuelllll). a6nox umieT-
CsI B cTpoxe OOBIYHO C Havaja CTPOKH, HO €C/IM yKa3aH IlapaMeTp mauanso, TO Ha4WHAs C 9TOT0 UHOEKCA.
Ecnu ykKasaHO N, TO HIIETCS N-€ BXOXKIeHue mabloHa, nHade HINEeTCS IepBoe BxoxmeHue. Ecmu mapa-
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METD Bri6op_xoHya OIYINEH UJIN PaBeH HyIIIo, GYHKINS BO3BpalllaeT IIO3UIUIO IIEPBOT0 CUMBOJIA BXOXK-
meunsi. UHaye sribop_xornra OOJI2KEH OBITH PaBEH omHOMY M (YHKIIMS BO3BpallaeT IIO3UIUI0 CUMBOJIA,
ClledyIolero 3a BXOXaeHUeM. B nmapaMmeTpe ¢rnaru MOXKET IIepefaBaThCsl TEKCTOBask CTPOKa, CogepzXka-
masi HoJib unu 60Jiee OgHOOYKBEHHEIX (p1aroB, MeHSIOMUX IoBegenue pyaknuu. Hanpumep, 6ykBa i BO
prarax BRIOMPaeT PEeruCTPOHE3aBUCUMBIN PEeXKUM IToucKa. IloamepkuBaemble ¢jiaru onucaHsl B Tabiu-
e 9.24. Ing mabmoHa, cogepxKallero NOABLPaXkKeHUsA B CKOOKaX, nonsrpaxenue — LeJI0€ YUCII0, KOTO-
poe BeIOMpAaeT NPefCcTaBisaiolllee MHTEPEC NOOBLIPakKeHNe: B Pe3yIbTaTe BEIIAETCS IMO3UIUSA ITOICTPOKH,
COOTBETCTBYIOIIIEN 3TOMY HOOBEIpaXkKeHUI0. [TogBrIpaXkeHnsI HyMePYIOTCS 10 IOPSIOKY OTKPHIBAIOIINX UX
ckobok. Korgma nonsrpaxerre ONMYLIEHO UM PABHO HYJIIO, B PE3YJIbTaTe BEIOAETCS ITO3ULUS BCETO BXOXK-
OEeHMs He3aBUCUMO OT MOABLIPAKEHUHN B CKOOKAX.

HeckonbKo IprMepOB:

regexp_instr ('number of your street, town zip, FR', '[*,]1+', 1, 2)
23

regexp_instr ('ABCDEFGHI', '(c..)(...)', 1, 1, 0, 'i', 2)
6

OyHKIUSA regexp_like TPOBEPSET, BCTPEYAETCS JIM B CTPOKE BXOXAEHUe IIabjlioHa PeryasipHO-
ro BeIpaxkenusi POSIX, Bo3Bpamiasi norudeckoe 3HaueHue true umu false. OHa MMeeT CHHTAKCUC
regexp_like(crpoka, mabnor [, pnarwu]). B mapameTpe ¢raru nepemaércss HeobOsi3aTelIbHass TEKCTOBas
CTPOKa, comepKalllasi HOJIb uiu 0oee OQHOOYKBEHHBIX (hJIaTOB, MEHSIOIINX MoBeneHue GyHkiuu. [Toga-
IepkuBaeMble ¢aru onucaHsl B Tabnuiia 9.24. Ecnu dbnaru He yKa3aHb, 9Ta QYHKIUSA BEIOAET Te Ke
pe3ynabTaThl, YTO U onepaTop ~. Eciu yKasaH TONIBKO (ar i, oHa BEIOAET Te XKe pe3yJIbTaThl, UTO U Olle-
partop ~*.

HeckonbKO IpUMEPOB:

regexp_like ('Hello World', 'world') false
regexp_like ('Hello World', 'world', 'i') true

OYHKIUS regexp_match BO3BpalllaeT TEKCTOBBINA MaCCUB C COBIIABIIMMHU ITOACTPOKAMH U3 IIEPBOT0 BXOXK-
meHus mabiioHa perynsapHoro Beipaxkenus POSIX B cTpoke. OHa UMeeT CHHTAaKCUC regexp_match(crpo-
xa, mabnou [, pnaru]). ECu BXOXKaeHUe He HAaXOOUTCS, pe3yabTaToM OymeT NULL. Ecimu BXoXKaeHHe Ha-
XOOUTCSI U mabsoH HE COOEPKUT MOOBHIPAKEHUH B CKOOKAaX, pe3yIbTaToM OymeT TEeKCTOBBEIM MaCCUB C
OOHUM 3JIEMEHTOM, COepKallluM IOICTPOKY, KOTOpasi COOTBETCTBYET BceMy I1abiioHy. Eciu BXoxKoeHne
HAXOOUTCS U mabrox COOEPKUT MOOBLIPAXKEHUS B CKOOKaX, pPe3yIibTaToM OyIOeT TEKCTOBBIM MaCCHUB, B
KOTOPOM n-M 371eMeHTOM OyHeT n-€ 3aKTI0UYEHHOE B CKOOKHU MOABLIPaAKEeHNE mabrora (He cUUTas «He3a-
XBaTHIBAIONIUX» CKOOOK; ImogpobHee cM. HUXKe). B rmapamMeTpe ¢rarm nepemaéTcss HeoOssi3aTeNnbHasI TEK-
CTOBas CTPOKA, cofiepzKallas HoJib uinu 601ee OMHOOYKBEHHEIX ()J1aroB, MEHSIOIINX ITOBeieHre QyHKIINN.
Honyctumele dmaru onucaHsl B Tabnuie 9.24.

HeckonbK0 IpuMeEpPOB:

SELECT regexp_match ('foobarbequebaz', 'bar.*que');
regexp_match

{barbeque}

(1 row)

SELECT regexp_match ('foobarbequebaz', ' (bar) (beque)');
regexp_match

{bar,beque}

(1 row)

IToocka3ka

B o6111eM ciiydae, Korfa HY2KHO IIPOCTO ITOJTYYUTh BCIO HAWIEHHYIO MMOACTPOKY WU NULL IIPU OTCYT-
CTBUU BXOXKOEHUH, JIy4Ille MCIIOJIb30BaTh regexp_substr (). OpmHako d)YHKI_II/IH regexp_substr ()
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eCcThb TONbKO B PostgreSQL Bepcum 15 u Beillle. B npenpIAyminx BEPCUAX OJII 9TOI0 MOXKHO U3BJI€Yb
IIEePBLIA 3JIEMEHT pe3yJibTaTa regexp_match (), HAIpUMeED:

SELECT (regexp_match ('foobarbequebaz', 'bar.*que')) [1l];
regexp_match

barbeque

(1 row)

OYHKIIUS regexp_matches BO3BpalllaeT HabOOpP TEKCTOBLIX MACCHUBOB C COBIIABIIMMU ITOACTPOKAMH M3
BXOXKIeHuH 1mabioHa perynspHoro BeipaxkeHus POSIX B ctpoke. OHa UMeeT TOT XKe CUHTAKCHC, UTO U
regexp_match. 9Ta GYHKIIUS He BO3BpalllaeT HUKAKUX CTPOK, €CIIU BXOXKOEHUN HET; BO3BpaIllaeT OOHY
CTPOKY, eClIi HaileHO OHO BXOXKIeHUe U He TlepefaH ¢Jiar g, UK N CTPOK, eClIU HaileHO N BXOKAEeHUM 1
nepemnaH ¢nar g. Kaxpmast Bo3BpalllaeMasi CTPOKa IIPEeICTaBIsgIeT CO00M TEKCTOBLIM MaCCHUB, COIePKAIITNH
BCIO HaliIeHHYIO ITIOACTPOKY UJIM OACTPOKH, COOTBETCTBYIOIINE 3aKJTIOYEHHBIM B CKOOKY ITOOBLIPAKEHU-
sIM mabnoHa, KaK M ONUCAHHBIM BHIIIE PE3YNIbTaT regexp_match. OYHKIUS regexp_matches NPUHAMAET
Bce ¢raru, mokasaHHbsle B Tabnuie 9.24, a Takke ¢dar g, yKa3bBaloIIui el BeIIaTh BCE BXOXKOEHUS, a
He TOJIBKO IIepPBoe.

Heckonbko mpuMepOB:

SELECT regexp_matches('foo', 'not there');
regexp_matches

SELECT regexp_matches ('foobarbequebazilbarfbonk', '"(b["b]l+) (b["b]l+)', 'g');
regexp_matches

{bar,beque}

{bazil,barf}

(2 rows)

ITogcka3ka

B GOJNBIIMHCTBE Cly4YaeB regexp_matches () [AOJXKHA IPUMEHSTHCA C ¢jlaroM g, TakK KaK ec-
JI BaC UHTEpPEeCyeT TOJILKO IIePBOE BXOXKIeHUe, Ipolle 1 3pPeKTUBHEE HUCIIOIH30BaTh PyHKIIMIO
regexp_match (). OgHaKO regexp_match () cymecTByeT TonbKo B PostgreSQL Bepcuu 10 u Briliie.
B cTaprix Bepcusx 0OBIYHO OMEIIAIN BRI30B regexp_matches () Bo BnoxeHHb SELECT, Hanpu-
Mep, Tak:

SELECT coll, (SELECT regexp_matches(col2, ' (bar) (beque)')) FROM tab;

B pesynbTaTe BHIOAETCS TEKCTOBBIM MAcCCUB, €CJIM BXOXK[eHWEe HaWeHO, MM NULL B IIPOTUBHOM
cilydae, Tak Xe Kak C regexp_match (). be3 BnmoxensHoro SELECT 3TOT 3anpoc He BO3BpalllaeT
HUKaKue CTPOKH, eCJIU COOTBETCTBHE He HaXOOUTCS, @ 3TO OOLIYHO HE TO, YTO HYKHO.

<DYHKHHH regexp_replaceZHOHCTaBHHeT‘ﬂpyFOﬁ TEKCT BMECTO HOﬂCTpOK,COOTBeTCTByKHHHXIHaGHOHaM
perynsapHex BelpaxkeHui POSIX. OHa UMeeT CUHTaAKCUC regexp_replace(ucxonrasd_crpoka, mabmnoH, 3a—
mena [, mauvano [, NIl [, pnaru]). (3amMeTbTe, UTO €CNIM He 3afJaHO Havano, YKa3blBaTb N HENb3S, HO ¢raru
MOZKHO yKa3bIBaTh B I000M ciydae.) Ecnu wcxonrasg_crpoxa He COOEPKUT (pparMeHTa, IMOAXOOAIIETO
OZI mabaoH, OHA BO3BpalllaeTCa HeM3MeHHOU. Eciu 2Ke COOTBEeTCTBUE HAaXOOUTCS, BO3BPAIlaeTCS HCXOq—
Had_crpoxa, B KOTOPOY BMECTO COOTBETCTBYIONIETO (pparMeHTa IOACTaBNIAETCI samena. CTPOKA 3amena
MOXKeT cofepxXaTth \n, rae n — 4ucio oT 1 go 9, yka3sslBarolllee Ha UCXOOHYIO IIOJCTPOKY, COOTBETCTBYIO-
LIYI0 n-MY IIOABHIPaKEHUIO B CKOOKaX, U MOXKeT cofepzkKaThb 0003HaYeHUe \ &, YKal3blBalollee, 4To OymeT
BCTaBJIeHa IOJICTPOKA, COOTBETCTBYIOIAs BceMy 1abnony. Eciu e B TEKCT 3aMeHBl HY2KHO BKIIIOYUTH
00paTHYI0 KOCYyI0 4epTy OyKBaJbHO, ClIeqyeT HamucaTh \\. lla6rox UIIETCI B cTpoxe OOBIYHO C Hadasa
CTPOKHY, HO eClIi YKa3aH apaMeTp mauvaso, TO HaAUYMHAs C 3TOro MHIOEKca. I1o yMOon4YaHuio 3aMeHAeTCs
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TOJILKO IIepBOe BxoXKfeHue mabmoHa. Eciu N ykazaHo u 00JIbIIIe HYJIsI, 3aMEHSIETCSI N-€ BXOXKIeHue mab-
noHa. Ecnu nepemad ¢ar g uim 3agaHHOEe N PpaBHO HYJIIO, 3aMEHSIIOTCSI BCE BXOXOEHUS C MO3UIUU Ha-
vano U ganee. (dnar g UTHOpUPYeTCs, Korga 3afaHo N.) B HeoOsg3aTelbHOM apaMeTpe ¢uary nepena-
€TCs TEeKCTOBas CTPOKa, comepxKalias HOJIb unu 0oyiee ofHOOYKBEHHBIX (hJIaroB, MEHSIONIVX II0BeNeHne
dyukimuu. Jomyctumeie ¢aaru (KpoMe g) omucaHsl B Tabmuie 9.24.

HeckonpKO IpUMEpPOB:

regexp_replace ('foobarbaz', 'b..', 'X")
fooXbaz
regexp_replace ('foobarbaz', 'b..', 'X', 'g')
fooXX
regexp_replace ('foobarbaz', 'b(..)', 'X\1y', 'g")
fooXarYXazY
regexp_replace ('A PostgreSQL function', 'alelilo|u', 'X', 1, 0, 'i")
X PXstgrXSQL fXnctXXn
regexp_replace ('A PostgreSQL function', 'alelilo|u', 'X', 1, 3, 'i")

A PostgrXSQL function

OYHKIIUS regexp_split_to_table pa3mensieT CTPOKY, UCIIOIL3YS B KAYECTBE pa3mgenuTenis mabiioH pe-
rynspHoro BeipaxeHus POSIX. OHa uMeeT CUHTAKCUC regexp_split_to_table(crpoxa, mabmou [, pna-
rul]). Ecnu ma6ror He HaXOOUTCS B IIepedaHHON CTPOKe, BO3BpAIllaeTCs BCS crpoka IeTUKoM. Eciu Ha-
XOOUTCSI MUHHMYM OOHO BXOXKIeHMe, OJI KaXXOOT0 TaKOro BXOXKAEHHS BO3BpalllaeTCs TEKCT OT KOHIla
IpenbIayIIero BXoXOeHus (UM Hadajla CTPOKH) A0 Hadaa BXoXKaeHus. [Tocsie nocienHero HaliieHHOT O
BXOXKEHHsI BO3BpaIaeTcss (parMeHT OT ero KOHIIa [0 KOHIIa CTPOKH. B HeoOs3aTeIbHOM IapaMeTpe
praru TIepefaéTcsa TeKCTOBask CTPOKa, comepzKalllasi HOJIb uiau 0ojiee OOHOOYKBEHHHIX (hj1aroB, MeHSIO-
mux noBegeHue Gyukuuu. ®maru, KOTophie MOOOePXKUBAET regexp_split_to_table, onucaHwl B Tabmu-
e 9.24.

OYHKIUA regexp_split_to_array BeIeT cebs MOJoOHO regexp_split_to_table, 3a UCKIIOYEHHUEM TO-
T'0, 4TO regexp_split_to_array BO3BpalllaeT Pe3ylIbTaT B MAaCCHBE JJIEMEHTOB THUIIA text. Ona uMmeer
CUHTAKCHUC regexp_split_to_array(crpoxa, mabnon [, pnaru]). [lapamMeTpsl y 3TOM QYHKIIMU TE Ke, UTO
Ny regexp_split_to_table.

HeckonbpKO 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
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6 rows)

Kak nmoka3bslBaeT mocieqHul TpuMep, yHKIMN pa3feleHus 110 PEryISPHBIM BEIPaXkKeHUSIM UTHOPUPYIOT
BXOXKOEeHUsA Hy_TIeBOI;I OJIMHBI, UOYIINE B Ha4daJle U B KOHIIe CTPOKH, a TaKXKe HEIIOCPEeOCTBEHHO 3a IIpeabl-
OYLIIUM BXOXKIOEHUHEM. 910 IIoBeAgeHne IIPOTUBOPEYUT CTPOTrOMY OIIpeneJIEeHNIO ITOMCKa II0 PETryJIaAPHBIM
BBIPAXKEHUSIM, KOTOPHIM Peaiu3yIoT Apyrue GyHKINK, HO 00br9HO 6onee ymoOHO Ha ImpakTuke. I[Tomo6HOE
moBefeHue HaOIIOMaeTCsT U B APYTUX MPOTPaMMHBIX cpefax, HampuMmep B Perl.

OYHKIUS regexp_substr BO3BpAIIaeT MOACTPOKY, COOTBETCTBYIONIYIO IIAaGIOHY PETYISIPHOTO BEIpazKe-
Husa POSIX, uny NULL, eCJId TAKOro cOOTBeTCTBUs HeT. OHa MMeeT CHUHTAKCHUC regexp_substr(crpoxa,
mabmnou [, nauvano[, N[, pnarul, mogseipaxennelll]l). lla6non UIIETCS B crpoxe OOBIYHO C HavYasla CTPOKHU, HO
€CJIU yKa3aH IlapaMeTp zauaso, TO HaUWHAas C 3TOro MHOeKca. Eciu yKa3aHo N, Bo3BpallaeTcs N-e BXOXK-
meHue 1abioHa, B MPOTUBHOM CJIy4Yae BO3BpAIllaeTCs IIEPBOE BXOXKeHUE. B mapameTpe ¢rarw mepena-
€Tcs HeoOsi3aTeIbHAsA TEKCTOBASI CTPOKA, coAepzKalras Holb uiu 6omee oqHOOYKBEHHEBIX (hJIaroB, MEHS-
oImuX nosegenre Gyukiuu. [lognepkuBaemMele ¢paru omucanel B Tabmuiia 9.24. [Insa mabioHa, comep-
JKalllero NoaBLEIPaXKEeHUs B CKOOKAX, mogsrpaxerne — 1EJI0€ YHCJI0, KOTOPOe BEIOMpPAaEeT IIPeaCcTaBasIonee
VHTepecC MOoIBLHIPaXKeHUe: B Pe3yJIbTaTe BHIHAETCS MOACTPOKA, COOTBETCTBYIOIIAS 9TOMY ITOABLIPAXKEHUIO.
IMogBeIpakeHUsT HyMePYIOTCS 110 ITOPSIKY OTKPHIBAIOIINX UX CKOOOK. Korma monsopaxernie OMYIIEHO UITH
PaBHO HYIIIO, B pe3yJIbTaTe BLIOAETCS BCE BXOXKIEHNE He3aBUCHUMO OT IIOABHEIPAzKeHHUH B CKOOKaX.

HeckonpKO IprMeEpPOB:

regexp_substr ('number of your street, town zip, FR', '[",]1+', 1, 2)
town zip
regexp_substr ("ABCDEFGHI', '(c..)(...)', 1, 1, 'i', 2)
FGH

9.7.3.1. MNoppoOHOe onucaHue perysifapHbiX Bblpa>keHumn

Perynsapueie BripaxkeHus B PostgreSQL peanm3oBaHbl C UCIIOIb30BaHUEM IIPOTPAMMHOI0 TaKeTa, KOTO-
peiit pa3zpaboran 'eapu Cuencep (Henry Spencer). IIpakTUdecKu BCE ClIeyIOllee OMHMCAaHUE Perynsp-
HBIX BEIpa’KE€HUM JOCJIOBHO CKOIIMPOBAHO M3 er0 PyKOBOLCTRBA.

PerynspHuoe Bripaxkenue (Regular expression, RE), cornacuo omnpepnenenuio B POSIX 1003.2, moxeT
uMeThb aBe ¢opMbl: pacwiupeHHoe RE unu ERE (rpy0Go roBopsi, 9TO BBIPaXKEHUs, KOTOPhIE ITOHUMAET
egrep) u npocmoe RE unu BRE (rpy6o roBops, 9To BeIpaxkeHus ais ed). PostgreSQL mompmepkuBaeT 06e
¢dopMEI, a KpoMe TOTO peanu3yeT HEKOTOpPhle pacCIIMpeHMs, He IIPenyCMOTpeHHble cTaHmapToM POSIX,
HO IIMPOKO MCIIOIb3yeMEIE BCIIEACTBUE UX MOCTYIIHOCTH B HEKOTOPHIX SI3BIKAX IIPOTPaMMMPOBaHUs, Ha-
npumep B Perl u Tcl. PerynsapHbele BhIpaXkeHUs, UCIIONb3YIONIe 9T HecoBMecTuMble ¢ POSIX paciupe-
HU, 30eCh Ha3bBalTCa ycogepweHcmaosaHHbiMu RE nnu ARE. ARE npakTu4yecKu IIPenCcTaBiasgioT CO-
6011 HamMHOKecTBO ERE, Torma kak BRE oT/IHYa0TCsI HEKOTOPOM HECOBMECTHUMOCTRIO B 3alKCH (IIOMHIMO
TOT0, YTO OHU ropa3no 6osiee orpaHndyeHnsr). CHadasna Mul ornuiieM ¢opmel ARE u ERE, oTMeTuB ocobeH-
HOCTH, Tpucymue TonbkKo ARE, a 3aTeM pacckaxeM, 4yeM OT HuX oTinudanrca BRE.
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IIpumeuanue

PostgreSQL u3HavyanbHO BCerga mpepnojiaraeT, YTO PEryasipHOe BEIpaXKeHUe CliedyeT IpaBujiaM
ARE. OpHakKo MOXKHO ITePEKIIIOUUTLCS Ha 6osiee orpanndeHHuble npasuiia ERE unu BRE, no6aBus
B mabmon RE ecmpoeHHbill napamemp, Kak onucano B [lompasmerne 9.7.3.4. 9To MOXKET OBITH I10-
JIe3HO IJIsI COBMECTUMOCTH C IIPUJIOKEeHUAMHU, oxupgatomuMmu oT CYB]I cTpororo ciemoBaHus mpa-
BusiaMm POSIX 1003.2.

PerynspHoe BEIpazkeHHE OIpPeNensaeTcs Kak ogHa wiu 60ojiee semasell, pa3feleHHbIX cuMBoiamMu |. OHO
CYUTAETCS COOTBETCTBYIOIITUM BCEMY, YTO COOTBETCTBYET OTHOM U3 9TUX BETBEM.

BeTBb — 3TO HOJIb UJIM HECKOJIBKO KO/AUYEeCMBEHHbIX AMOM08 Ui oepaHuquuﬁ, COeOUHEHHBIX BMECTE.
COOTBETCTBUE BETBU B IIE€JIOM 06pa3yeTCH U3 COOTBETCTBUA HepBOﬂ 4YaCTH, 3a KOTOPBIM CjienyeT COOT-
BEeTCTBHUE BTOpOfI YaCTHU U T. O.; HYCTOfI BE€TBU COOTBETCTBYET IIyCTasA CTPOKaA.

KonmyecTBEHHBIN aTOM — 3TO admMoM, 3a KOTOPBEIM MOZXKET CJiefloBaTh onpedeaumensb Koaudyecmaad. bes
9TOTO OIpefesiuTesIi eMy COOTBETCTBYET OIHO BXOXKAeHUe aToMa. C ompepenuTesieM KOJIMYeCTBa eMy
MOXKET COOTBETCTBOBATh HEKOTOPOE YUCIIO BXOXKAEHUM 3TOr0 aToMa. Bce BO3MOXKHBIE AMOMbl TIEPEYUC-
neHHl B Tabnuie 9.17. BapuaHThl onpemenuTesiell KOINYeCcTBa U UX 3HAUYEHUS IIepedurciieHbl B Ta0mu-
e 9.18.

OepaHuyueHUuo COOTBETCTBYET IIyCTasi CTPOKAa, HO 3TO COOTBETCTBHE BO3MOXKHO TOJIBKO ITPU BEIIIOJIHEHUH
OIpefesIEHHBIX YCIIoBUM. OTpaHUYEeHUS MOTYT MCIIOIb30BAThCS TaM K€, I7ie ¥ aTOMBI, 3a UCKITIOYEHNEM
TOTO, YTO UX HEJIL3S MOIOJIHATh OIPENEeIUTEIIMH KOJIMYecTBa. [IpOCTEIE OrpaHUYeHUs IT0OKa3aHel B Tab-
nuie 9.19; HeKoTophle OOMIOIHUTEIbHEIE OTPAHUYEHN I OIIKMCAHEl HUXKE.

Taoauma 9.17. ATOMBI peryjasipHbIX BbIPAazKeHHH

ATom Onucanue

( re) (rme re — mob6oe peryasipHoe BeIpaXKeHHue) OMUCH-
BAeT COOTBETCTBHE re, IPU 3TOM [JaHHOE COOTBET-

CTBHE 3aXBaTHIBAETCS [OJIsI IIOCIIenyoIlei o6paboT-
KU

(?: re) mogo6HO IIpedbIayIlleMy, HO COOTBETCTBHE HE 3a-
XBaTHIBAeTCs (T. €. 93TO HAOOpP CKOOOK «6e3 3axBa-
Ta») (MpuMeHUMO TONIbKO K ARE)

COOTBETCTBYET JTII060MY CUMBOJTY

[ cumBOIEI] 8blpajceHue 8 kBaAOPAMHbIX CKOOKAX, COOTBET-
CTBYeT JII000MYy U3 cumsonos (HOOPOOHEE ITO OIU-
caHo B [Tompasmene 9.7.3.2)

\k (rme ¥k — He andaBUTHO-1IU(PPOBOM CUMBOJI) COOT-
BETCTBYET OOBIYHOMY CHUMBOJIY OYKBaJIbHO, T. €. \\
COOTBETCTBYET OOPaTHOM KOCOU YepTe

\¢c roe ¢ — andaBUTHO-LIMGPOBOM CUMBOI (3a KO-
TOPBIM MOTYT CII€J0BaTh APYTHUE€ CUMBOJIEBI), 3TO
cneuycumeos, cM. ITogpasnen 9.7.3.3 (IpuMeHUM
TonbKO K ARE; B ERE u BRE 3aToMy aToMy COOT-
BETCTBYET c)

{ KOT[ia 3a 3TUM CHMBOJIOM CJIeyeT JII000¥ CUMBOII,
KpoMme IIUDPEL, 5TOT aTOM COOTBETCTBYET JIEBOU
durypHoit ckobke ({), eciu ke 3a HUM ClIegyeT
nudpa, 3To o603HaYaeT HAYano rpaxuysr (CM. HU-
xe)

x (rme x — ogMH CHMBOJI, HEe UMEIOIINH CIIenuaabHO-
TO 3Ha4Y€HHSI) COOTBETCTBYET 3TOMY CUMBOJILY
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Bripaxenue RE He MOKeT 3aKaHUMBATHCSA 00PATHOM KOCOM 4epToi (\).

IIpumMeuyanue

Ecnu mapametp standard conforming strings BHIKJTIOYEH, KaXKObI CUMBOJI 00paTHOM KOCOM 4Yep-
THI, 3aIIMCHIBAEMBIN B TEKCTOBOM KOHCTAHTe, HY2KHO AyOnmupoBaTh. ITompobHee 3TO omucaHo B [Tof-
pa3gene 4.1.2.1.

Taonuma 9.18. OnpeaeTuTeIH KOJIHYECTBA B PEr'Y/ISIPHBIX BHIPaKeHHUSIX

Onpepenurens CooTtBeTCTBYET

* 0 unu 6onee BXOKOEHUIM aToMa

+ 1 unu 6oee BXOXKIOEHUHM aToMa

? 0 unu 1 BXOXOeHUe aToMa

{m} POBHO m BXOXKIOEHUU aTOMa

{m, } m WU 0oJiee BXOXKOEHUM aToMa

{m, n} OT m OO n (BKJII04Yas rPaHUIIBI) BXOXKOEHUU aTOMa;
m He MOKeT OBITL O0JIbIIIE n

*? HexXKaaHas BEePCUS *

+7 HexKaJHas Bepcus +

2? HexXKaaHas BepCHs ?

{m}? HexXXaJHasi BepCcusi {m}

{m, }? HeXaOHas Bepcuda {m, }

{m, n}? HeXaJHasi BepCusd {m, n}

B dopmax c {...} 9yucna m ¥ n OIIPEAEsIIOT TaK Ha3klBaeMbIe 2DAHUUbl KOTUYECTBA. DTHU YHUCIIA HOIKHEI
ObITh 0€33HAKOBBIMU OECATUYHBIMU II€JIBIMH B guara3oHe oT 0 oo 255 BKITIOUHUTEJIBHO.

He sicaoHvule onpemenuTtenu (monycTuMble TOnbKO B ARE) omMCHIBAIOT Te K€ BO3MOXKHBIE COOTBETCTBUSI,
YTO U aHAJIOTUYHBIE UM OOBIYHEBIE («J2#Ca0Hble»), HO MPeOnodYuTaloT BEIOMpPATh HauMeHbIlee, a He Hau-
Oonblllee KOMUYECTBO BXxoxXmeHuu. ITompobuee 310 onucano B [lompasmerne 9.7.3.5.

IIpumeuanue

Omnpemenutenyd KOIUYECTBA HE MOTYT CJIeIOBaTh OOWH 3a OPYTHMM, HaIpUMep 3alucCh ** OymeT
ommbouHoM. Kpome TOTO, ompemenuTesiu He MOTYT CTOSITh B Hauasie BhIPazKeHHUsI UK ITOABEIpazKe-
HUS ¥ UOTH CPa3y Mocie ~ Ui |.

Taonunma 9.19. OrpaHHYeHHsI B PEery/ISIPHBIX BhIPazKeHHUSIX

Orpanuyenue OnucaHue

~ COOTBETCTBYET Hadajly CTPOKU

$ COOTBETCTBYET KOHIy CTPOKH

(?= re) no3umusHbll npocmomp eanepéd HaXOOUT COOT-

BETCTBHUE TaM, I'Ile HAUYMHAETCS ITOACTPOKA, COOT-
BeTcTBYylomas re (Tonpko Ajnst ARE)

(?! re) HeaamusgHblll npocmMomp 8nepéd HaxOOUT COOTBET-
CTBHE TaM, I'le He HauWHaeTCs IIOACTPOKa, COOT-
BeTCTBYyomasa re (TonbpkKo s ARE)
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OrpanudyeHnue OnucaHue

(?<= re) no3umueHbslll NpocmMomp Ha3ad HaXOOUT COOTBET-
CTBUE TaM, I'fle 3aKaHYMUBaAETCS MOJACTPOKa, COOT-
BeTcTBYyIomas re (TonbKo At ARE)

(?<! re) Hea2amueHblll NPoCMOMp HA3ad HaXOOUT COOTBET-
CTBHE TaM, Iie He 3aKaHUYMBAETCS IIOICTPOKA, CO-
oTBeTCTByIomIasa re (Toabko Ans ARE)

OrpaHudYeHUs IPOCMOTPA BIIEPEX U Ha3ad He MOTYT COmepKaTh cCbuliKu Ha3ao (cM. [Toapaspen 9.7.3.3),
¥ BCe CKOOKH B HUX CUHTAIOTCS «CKOOKaMmu 6e3 3axBaTar.

9.7.3.2. Bbipa>keHusa B KBajgpaTHbIX CKOOKax

BuipasiceHue 8 kBa0pamHbvix CKOOKAX COTNEPKUT CITUCOK CUMBOJIOB, 3aK/TIOUEHHEIHN B [ ]. OOBIYHO €My CO-
OTBETCTBYET JII000# CUMBOJI U3 CITHCKa (00 UCKIIOYEeHWH HaIllMCaHo HUXKe). Ec/Tu CIIMCoK HaunHaeTCs C »,
€My COOTBETCTBYET JTII000I CUMBOJI, KOTOPHIH He TTIepedncisieTcs majiee B 9ToOM cIircke. Eciu mBa cuMBOIIa
B CIIKCKE Pa3[esIsiioTCS 3HAaKOM —, 3TO BOCIIPHHUMAETCS KaK KpaTKas 3alliCh IIOJTHOTO WHTepPBaJjla CUM-
BOJIOB MeXKOy OBYMS 3adaHHBIMHU (1 BKITIOYAs UX) B IOPSIOKE COPTUPOBKH; HAIIPUME]P BHIPAKEHHUIO [0-9]
B ASCII cooTBeTcTBYyeT miobas mecaTuyHas nudpa. [[Ba HTEpBaga He MOTYT Pa3fesisATh OMHY TPaHUILY,
T. €. BEIpaXKeHHWe a-c-e HEOOIMYCTUMO. MHTepBaslbl 3aBUCST OT IIOPSOKA COPTUPOBKH, KOTOPBIM MOXKET
MEHSITLCS, II09TOMY B MIEPEHOCUMEIX ITPpOrpaMMax UX JIyYIlle He UCIIOIb30BaTh.

YT006BI BKITIOYHUTSE B CITMCOK ], 9TOT CUMBOJI HY2KHO HaIlMCaTh IIEPBLIM (Cpa3y 3a ", eCJIM OH IIPUCYTCTBYET).
YTo6B! BKIIIOUUTE B CITUCOK CUMBOJI —, €70 HYy?KHO HalluCaTh IIEPBEIM UJIM IOCTEOHUM, TUOO0 KaK BTOPYIO
TpaHuIly UHTepBaja. YKa3aTh - B Ka4eCTBe II€PBOM I'PaHULILI MHTEPBAJI MOXKHO, 3aK/IIOUHUB €TI0 MEXKOY | .
¥ .], 9TOOBI OH CTa/ 9JIEMEHTOM COPTHPOBKH (CM. HUXKE). 3a UCKITIOYEHUEM 3TUX CUMBOJIOB, HEKOTOPBIX
KoMOuHaIui ¢ [ (cM. cienyroiue ab3artsl) 1 criericuMBoioB (B ARE), Bce ocTanbHbIE CIIelIMAIbHBIE CUM-
BOJIBI B KBagPaTHBIX CKOOKaX TEPSIIOT CBOE ocoboe 3HaueHUe. B wacTHOCTH, cCUMBOI \ 110 ITpaBunaM ERE
unu BRE BocnmpuHUMaeTcs Kak oOBIYHLIHN, X0Td B ARE OH 9KpaHUPyeT CUMBOJI, CIeAyIOIIUi 3a HUM.

BBIpa}KeHI/ISI B KBAaJPATHBIX CKoOKax MOT'YT COOepzKaTh 3JIEMEHT COPTUPOBKHU (cuMBOM MMM TIOCIEOOBa-
TEJIbHOCTh CUMBOJIOB UJIX MMS TAaKOH ITOCII€N0BaTEILHOCTH), ompenesienrne KOTOPOro 3aKJII04YaeTCd MexXK-
oy (. | .]. Onpenenmom;aﬂ €r0 IIOCJIeJOBaTEeJIbHOCTE BOCIIPDUHHNMAETCSA B BBEIPAKE€HUHU B CKOOKax KakK
OOVH 3JIEMEHT. ITO MO3BOJIIET BKJII0YaTh B TaKue BBEIPDA2KE€HUs 3JIEMEHTEI, COOTBETCTBYIOIIHE II0CJIENO-
BaTeJIBHOCTH HECKOJIEKHMX CHMBOJIOB. HaanMep, C 3JIEMEHTOM COPTHUPOBKHU ch B KBaApaTHBIX CKOOKax
PEeryiasipHOMY BEIPAXK€HHUIO [[.ch.]]*c GYI[YT COOTBETCTBOBATH IIE€PBHIE IIATh CHMBOJIOB CTPOKH chchcc.

IIpuMmeyanue

B Hacrtosmee Bpems PostgreSQL He mommepXuBaeT 3JIeMEHTHI COPTHUPOBKH, COCTOSAILINE U3
HECKOJILKMX CHMBOJIOB. DTa UH(POPMAIIUs OTHOCUTCSA K BO3MOXKHOMY B OyAYyIIIEM ITOBEEHUIO.

B kBagpaTHBEIX CKOOKax MOTYT COLEePKaThCs 3JIeMEHTE COPTUPOBKY, 3aKJII0UYEHHEIE MeXKOYy [= U =], 060-
3HAYaloIINe K/1dCChl 9K8UBANEHMHOCMU, T. €. IIOCIIeN0BaTEIbHOCTH CUMBOJIOB U3 BCEX 3JIEMEHTOB COPTU-
POBKU, 5KBUBAJIEHTHEIX YKa3aHHOMY, BKIIodas ero camoro. (Ecnu mjis 3Toro cuMBoJia HET S5KBUBAJIEHT-
HBIX, OH 0OpabaThIiBaeTCs KaK 3aKITIOUEHHBIM MeXOy [. U .].) Hampumep, eciu e u & — YNEHBI OJHOTO
KJlacca 9KBUBAJIEHTHOCTH, BEHIPAXKEHUS [ [=e=]], [ [=&=]] U [e&] OymyT paBHO3HauHbIMHU. Kmacc skBuBa-
JIEHTHOCTH HEJTb35T YKa3aThb B KaUeCTBEe TPAHUIIEI MHTEPBAJIA.

B kBampaTHBIX CKOOKax MOXKET TaKXkKe 3afaBaTbCsi MM KjlacCa CHMBOJIOB, 3aKITIOYEHHOE MEXAY [: U : ],
KOTOpoe 0003HavYaeT MHOXKECTBO BCEX CUMBOJIOB, ITPUHAIIEKAIIUX 9TOMY Kiaccy. Kimacc cuMBOIOB He
MOZXKET IPEeACTaBIATh I'paHully nHTepBana. B ctrarmapte POSIX omnpepneneHsl cienypomye vMeHa Kiac-
COB: alnum (6YKBHI U ITU(PHI), alpha (OYKBEI), blank (mpoben u Tabynauus), cntrl (YIPaBIsSIOUIEe CUM-
BOJHI), digit (mecaTuyHble UMPPH), graph (IedyaTaeMble CUMBOJIE, KpoMe mpobena), lower (OYKBHI B
HUXKHEM PEeTUCTpe), print (lleyaTaeMble CHMBOJIBL, BKJTIOUast Ipoben), punct (3HAKK MYHKTYAIlUH), space
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(mr06n1e TPOGEITEHBIE CUMBOJIHI), upper (OYKBHI B BEPXHEM PETHUCTPE) M xdigit (IIecTHamllaTepPUYHBIE
uudpsl). Ha cormacoBaHHOe IIOBeeHME 3TUX CTaHOAPTHHIX KJIaCCOB CMMBOJIOB Ha Pa3HBIX mIjaTdopMax
MOZKHO PaCCUUTHIBATh B paMKax 7-6mtHOro Habopa ASCII. Bymet nu onpepnenénneii He ASCII-cumBon
CUMTAaThCA NPUHAMAIEXKaIUM OOHOMY U3 9TUX KJIaCCOB, 3aBHUCUT OT IIpaBHjIa COPTUPOBKHU, UCIIOIb3yEMO-
TO oIlepaTopoM unu QyHKIMeN PeTyIapHEIX BeipaxeHuit (cM. Pasgen 24.2). [To yMoI4aHHIO 9TO IIPaBUIIO
oIpefnesisieTcsa CBOMCTBOM LC_CTYPE 6a3bl maHHBIX (cM. Pasmen 24.1). Knaccudpukanus ne ASCII-cuMmBo-
JI0B MOKET MEHSITHCS OT IIaTdopMEl K miaTdopMe maxke Ipu BEIOOPE JIOKAJiel C IMMOXO0XUMU Ha3BaHU-
aMmu. (Ho nmokans C HUKOorga He oTHOCUT He ASCII-cuMBOEI HU K OGHOMY M3 3THUX KiaccoB.) [Tomumo
9THUX CTaHIOAPTHBIX KJIaCCOB CUMBOJIOB, B PostgreSQL ompenenéH Kitacc CUMBOJIOB word, OTITHYaIONIANCS
OT KJjIacca alnum JIMIIL TE€M, YTO BKIIOYAET eIlé CUMBOMI IMOOYEépKuUBaHUS (_), ¥ KJIaCC CUMBOJIOB ascii,
KOTOPHIM comepkKuT Bce 7-0uTHBIe cuMBOJIEI ASCII, HO He Kakue-mubo Opyrue.

EcTph mBa 0coOBIX BHIa BEHIPpA’KEHWHM B KBAaOPATHHEIX CKOOKAX: BRIPAXKEHUT [[:<:]] ¥ [[:>:]], OPEOCTaB-
JIsTIoIre co0OM OrpaHWYeHMs, COOTBETCTBYIOIINE IIYCTHIM CTPOKaM B Hadajle W KOHIe cjioBa. CJIOBO B
IaHHOM KOHTEKCTe OIIpefeseTcs KaK II0CIe0BaTEeIbHOCTh CIOBOCOCTABIISIONIVX CUMBOJIOB, IIepey Ul
II0CJIe KOTOPOM HET CJIOBOCOCTABIISIOMINX CHUMBOJIOB. CJIOBOCOCTABIISIIOIIAN CUMBOJI — 3TO JIIOO0M CUM-
BOJI, IpUHAAJIEeKAINUH KJIacCcy word, TO eCTh Jitobast OykBa, nudpa uiu nogyépkuBaHue. JTO pacliupeHne
coBMecTHMO co ctarngapToM POSIX 1003.2, HO He onIKMCcaHO B HEM, U II0O3TOMY €r0 CJiefyeT UCII0JIb30BaTh
C OCTOPOZKHOCTBIO TaM, I'/le BaKHa COBMECTHMOCTb C APYTMMH cucTeMaMu. OOBIYHO JIy4Ille KCII0JIb30BaTh
OrpaHMYMBAIOIINE CIIEIICUMBOJIBI, OIIMCAHHEIE HUKe; OHU TaKXKe He COBCeM CTaHOapTHH, HO HabpaTh UX
nerde.

9.7.3.3. CneuCMMBOJbI PerysiapHbiX Bblpa>keHUun

Cneucumeo.bl — 3TO CIlelluabHble KOMaHOHl, COCTOSINNE U3 \ U IIOCIEeaylomero aahaBuTHO-IU(POBO-
TO cUMBOJIa. MOXKHO BBIOEIUTHh CIEAYIOIIHe KAaTEeTOPHUU CIIEI[CMMBOIOB: 0003HAYEeHUsI CUMBOJIOB, KOIbI
KJIaCCOB, OTPAaHUYEHUS U CCBHIJIKKM Has3apd. CHMBOJ \, 3a KOTOPHIM UOET andaBUTHO-IIM(POBOI CUMBOII,
He 00pa3yoIIUi JONyCTUMBIN CcelicuMBOJI, cuutaeTcs omubodyHbiM B ARE. B ERE cnercuMBOJIOB HET:
BHe KBaJIpaTHBIX CKOOOK Iapa U3 \ U IOoCJeayolero aadaBUuTHO-IIU(GPOBOTO0 CUMBOJIA, BOCIIPUHUMAETCSA
MIPOCTO KaK [JaHHBIA CMMBOJ, a B KBaJpaTHHIX CKOOKax M CcaM CHMBOJI \ BOCIPHHMMAETCS IIPOCTO Kak
ob6paTtHas Kocas 4yepra. ([TocnemgHee Ha caMoM ferne HapyIilaeT coBMecTuMocTh Mexkay ERE u ARE.)

Cneuob03Hav4eHUA CuMB0.108 BBe[eHEHl IJIs1 TOro, 4T0o0k 061erduTsh BBoA B RE HemeyaTaeMBIX U OPYTUX
HeyIOoOHBIX CUMBOJIOB. OHU npHBeneHEl B Tabnuie 9.20.

KoOw! knaccoe mpencTaBisiioT coO00M KpaTKUi coco0 3allicy MMEH HEKOTOPBIX PACIPOCTPaHEHHEIX KIac-
COB cUMBOJIOB. OHU IepeyncieHs B Tabnuie 9.21.

Cneucumeoibl O2paHuyeHul 0003HAYAIOT OTPAHUYEHMS, KOTOPHIM IIPW COBIIAQIEHUU OIPEHEIEHHBIX
YCIJIOBUM COOTBETCTBYET ImycTas CTpoka. OHU mepeducsieHsl B Tabnuie 9.22.

Ccolaka Ha3al (\n) COOTBETCTBYET TOHU K€ CTPOKe, KaKOM COOTBETCTBOBAJIO IIpefhIayIee IOOBEIpaxke-
HUe B CKOOKax rmom HoMepoM n (cm. Tabnuiy 9.23). Hampumep, ([bc]l) \1 COOTBETCTBYET bb UJIM cc, HO
HE bc WU cb. ITO NOOBEIpaKEeHME OOJIKHO IIOJHOCTHIO IIPEHIIEeCTBOBaTh CChUIKe Ha3an B RE. Hymepy-
IOTCSI ITIOBHIPAZKEHUSI B IIOPSOKE CIIeHOBaHUS UX OTKPHIBAIOIINX CKOOOK. ITpu 3ToM cKoOKM 6e3 3axBaTa
UCKJIIOYaloTCs U3 paccMoTpeHusA. CchlIKa Ha3aj] YYUThIBAET TOJIBKO CTPOKOBEIE CHUMBOJIBI, COBIIaAIOIINEe
C YKAa3aHHEBIM ITOOBEIPA2KE€HHWEM, HO He cogepzKalluecsd B HEM OrpaHUYEeHUd. HaHpHMep, BEIPA2KEHUIO ("
\d) \1 OyZeT COOTBETCTBOBAThH 22).

Taoiauna 9.20. Cneno003HaY€HUSI CHMBOJIOB B PEry/IsIPHBIX BhIPaiK€e€HHSIX

CrercuMBOJI OnucaHue

\a CHMBOJI 3BOHKAQ, KaK B C

\b CHUMBOJI «3a00ii», Kak B C

\B CUHOHUM [JI1 00paTHOM KOCo# uepTH! (\), COKpa-
LAY MOTPeOHOCTh B AYOIUPOBAHUY 3TOTO
CHMBOJIa
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CrnencuMBOJI Onucanue

\cX (rme x — m10060# CUMBOJI) CUMBOJI, MJIQfIIne 5 OUT
KOTOPOTO Te K€, YTO U ¥ X, @ OCTaJIbHEIE paBHHI 0

\e CHMBOJI, OTIPEIeJIEHHBIA B TOCIEI0BATEIbHOCTH
COPTHPOBKH C UMeHeM ESC, 1u60, eClIi TAKOBOK
He OIpeneéH, CHMBOJI C BOCbMEPHUYHEIM 3HAYEHHU-

eM 033

\f nopmada ¢popMbl, Kak B C

\n HOBas CTPOKa, Kak B C

\r BO3BpAaT KapeTky, Kak B C

\t TOpU30HTaJIbHAA Tabynsauusi, Kak B C

\uwxyz (rme wxyz POBHO YeThHIpe llIeCTHaAllaTEPUYHEBIE
1uGPH) CUMBOJI C IIeCTHAOIIaTEPUUYHBIM KOIOM
Oxwxyz

\Ustuvwxyz (rme stuvwxyz POBHO BOCEMb IIeCTHaAOIlaTepuy-
HBIX IU(GP) CUMBOII C lIeCTHAAATEPUYHBIM KOIOM
Oxstuvwxyz

\v BepTUKalbHasa Tabynsamnus, Kak B C

\xhhh (rme hhh — HECKOJIbKO IIeCTHaAIlaTePUYHBIX

11udp) CUMBOIJI C IIeCTHAAAaTEPUYHBIM KOOOM
Oxhhh (CHMBOJ BCerma OOUH BHE 3aBUCHUMOCTH OT
YucJia MecTHaAllaTePUYHBIX ITUGP)

\O CUMBOII C KOIOM 0 (HyJIeBOIf 6auT)

\xy (rme xy — POBHO OBE BOCbMEPUYHLIX TU(DPHI, HE
CCblKa Ha3al) CUMBOJI C BOCBMEPUYHLIM KOIOM
Oxy

\xyz (rome xyz — POBHO TPU BOCbMEPUYHEIX TUDPEHL, HE
CCbl/1Ka Ha3ad) CUMBOII C BOCbBMEPUYHBLIM KOJIOM
Oxyz

IlTecTHaguaTepuyHble ITUGPH 3aIUCHIBAIOTCSI CUMBOIAMU 0-9 U a-f WM A-F. BocbMepuuHbe TUDPH —
uudpH OT 0 A0 7.

CrelnmnocienoBaTeIbHOCTH C YMCJIOBEIMHU KOJJAaMH, 3aJal0IMMU 3HaYeHua BHe guana3ona ASCII (0-127),
BOCHPUHUMAIOTCSI II0-PAa3HOMY B 3aBUCHMMOCTH OT KOOUPOBKHU 0a3bl maHHBEIX. Korma 6a3a maHHBIX UMEEeT
komupoBKy UTF-8, crierikon paBHO3Ha4YeH IMO3UIUM cuMBoJjia B Unicode, HanpumMep, \ul234 o603Ha4YaeT
CUMBOJI U+1234. [ Opyrux MHOro0auTHHEIX KOOUPOBOK CIIEIIIOCIeI0BaTEeIbHOCTH OOBIYHO IIPOCTO 3ada-
10T cepuio 6aT, onpemensonux cuMBoJl. Ecu B KomupoBKe 6a3kl JaHHBIX OTCYTCTBYET CUMBOJI, 3aflaH-
HBIY CITeINoCciieoBaTEeIbHOCTLIO, OIINOKY He OyIeT, HO M HMKaKue MaHHble He OyOyT e COOTBETCTBOBATh.

CuMBOJIIH, IIepefaHHbIe CIIer0003HaueHneM, BCerga BOCIPUHUMAIOTCS KaK OObIYHEIe CUMBOJIBL. Hampu-
Mep, \135 kogupyeT ] B ASCII, HO cnenmocnenoBaTeIbHOCTL \135 He OyHeT 3aKphIBaTh BEIPAKEHUE B
KBaJIpaTHBLIX CKOOKAaXx.

Ta6muna 9.21. Cnenkoabl KJIaCCOB B Pery/IsIPHBIX BbIPaXkKeHHIX

CrencuMBOJI Onucanue

\d COOTBETCTBYET JII000# nudpe; paBHO3HAYHO
[[:digit:]]

\'s COOTBETCTBYeT TI000My IIPOOEIIFHOMY CUMBOJIY;
PABHO3HAYHO [ [:space:]]
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CrnencuMBOJI Onucanue

\w COOTBETCTBYET JII0O0MY OYKBEHHOMY CUMBOJIY;
PABHO3HAYHO [ [:word:]]

\D COOTBETCTByeET MI060My HEeTu(pPOBOMY CUMBOITY;
PaBHO3HAYHO [~ [:digit:]]

\S COOTBETCTBYET TI000MYy HETPOOETEHOMY CUMBOJIY;
PABHO3HAYHO ["[:space:]]

\W COOTBETCTByeT M060My HeOyKBEHHOMY CUMBOIY;
PaBHO3HAYHO ["[:word:]]

KOJII:I KJIaCCOB TaKxXKe pa60Ta10T B BBIPA2KEHUAX B KBAAPATHHBIX CKO6KaX, XOTd OoIIpeneleHus, IOKa3aHHbIe
BEIIIIE, HE COBCEM CHMHTAKCHYECKHN BEPHHEI B TaHHOM KOHTEKCTe. Hampumep, BelpaxkeHue [a—c\d] paBHO-
3HAQYHO [a-c[:digit:]].

Taonuma 9.22. CnenCcuMBOJIbI OTPAaHHYEHUH B PEry/IsiPHBIX BhIPAXKEHHH

CrerncuMBOJI Onucanue

\A COOTBETCTBYET TOJIBKO Hadally CTPOKM (d4eM 3TO
OTJINYaeTCs OT ~, oIrcaHo B [Togpasmerne 9.7.3.5)

\m COOTBETCTBYET TOJIPKO Hadally CJIoBa

\M COOTBETCTBYET TOJIBKO KOHIIY CJIOBa

\y COOTBETCTBYET TOJIBKO Haydajly WU KOHITYy CJIOBa

\Y COOTBETCTBYET TOJIBKO ITOJI0KEHMIO HE B HauaJie U

He B KOHIIe CJIOBa

\Z COOTBETCTBYET TOJIBKO KOHIIY CTPOKHU (4eM 9TO OT-
IUYaeTcs OT $, onucaHo B [Tompa3mene 9.7.3.5)

OnpeneneHI/IeM CJIOBa 30€Ch CIIY2KHUT TO 2Ke, 9TO OBITIO IIPpUBEOEHO BHIIIIE B OIIMCAHUU [ [:<:]] H [[:>:]].
B KBaOpPATHHBIX CKOOKax CIIEIICMMBOJIBL OFpaHI/I‘-IeHI/Iﬁ He OOIIYCKAIOTCs.

Tao6muna 9.23. CchUIKH Ha3ald B PeryjisipHbIX BbIPazKeHHIX

CnencuMBOJI Onucanue

\m (rme m — mudpa, ornuyHas ot 0) — CChIJIKA Has3ap
Ha IIoOBBIpaXkKeHue Mo HOMEPOM m

\mnn (rme m — mudpa, ornuyHasn ot 0, a nn — emié
HECKOJIBKO IIU(PP C HeCATUUYHBIM 3HAaYeHHUEM mnn,
He IIPEeBBIIIAONIUM YHUCIIO 3aKPLITHIX M0 3TOT0 CKO-
BGOK C 3aXBaTOM) CChITKA Ha3af Ha MOJABLIPAXKEHNE
100 HOMEPOM mnn

IIpuMmeyanue

Pel"ynf{prIM BEIPA2KEHHUAM IMPUCYIIla HEOOHO3HAYHOCTh MeXNOy BOCbEMEPUYHBIMU KOOAMHU CHUMBO-
JIOB U CCBIJIKAMHU Ha3dl, KOTOPas pa3pellaeTCsda CIeOyIOIINnM o6pa30M (aTO YIIOMHWHAJIIOCh an.ue).
BGJIYLLII/Iﬁ HOJIb BCerga CHHUTAETCA IIPU3HAKOM BOCbMepI/I‘{HOfI IocJegoBaTeNbHOCTU. EQUHCTBEH-
Hada umbpa, ornu4yHas ot 0, 3a KOTOpOfI He ClIegyeT er.ué OOHa HPI(bpa, BCerga BOCIIPUHHUMAETCA
KaK CCHIJIKa Ha3aq. [TocnemoBaTenbHOCTDh U3 HECKOJIBKUX I_II/I(bp, KOTOpPpad HAYMHAETCA He C 0, BoC-
IIPUHUMAETCA KaK CCBIJIKA Ha3a[l, €CJIK OHa I/II[éT 3a IIOOXOOAIIINM ITIOOBBIPA2KEHUEM (T. e. gwucno
OKaA3bIBA€TCsA B OHUAIla30HE, OOIITyCTUMOM [OJId CCHIJIKKA Ha3a;q), B IIPOTHUBHOM CJIy4a€ OHa BOCIIPDUHHU-
MaeTCsda KaK BOCbMEPHUYIHOE YUCIIO.
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9.7.3.4. MeTaCMHTAKCUC perynspHbiX Bbipa>keHU#

B momonHeHre K OCHOBHOMY CHHTAKCHCY, OITMCAHHOMY BEIIIE, MOXKHO MCIIOIb30BATh TAKKe HECKOJIBKO
0Co0OBIX (hOPM U pa3HOOOPa3Hble CHHTAKCHYECKHe yIoOCTBa.

PerynspHoe BrIpaxkeHNe MOXKeT Ha4YUHAThCI C OOHOTO U3 ABYX CIelManbHBIX TPe@UKCcoB pexumMa. Eciu
RE HauywmHaeTcs c ***:, ero nmpomoyikeHnue paccmatrpuBaetcs kak ARE. (B PostgreSQL 3To 0GBIYHO He
UMeeT 3HaYeHUs, TakK KaK peryiasdpHble BEIpaxKeHus BocnpuHuMarTcsa Kak ARE 1o ymon4aHuioo; HO 3TO
MOZKeT OBITh II0JIE3HO, KOT[a mapaMeTp ¢aarux QyHKIUM regex BkimtouaeT pexuMm ERE unu BRE.) Ecnu
RE HauymHaeTcs ¢ ***=, ero IPOJOJIKEHNEe BOCIIPUHUMAETCS KaK 0OBIYHAs TEKCTOBAs CTPOKA, BCE €T0
CUMBOJIEI BOCIIPUHUMAIOTCS OYKBaIbHO.

ARE MokeT HaUMHATLCS CO BCMPOEHHbIX NApamMempos: II0CIeNoBaTeNbHOCTH (?xyz) (TOe xyz — OOWH
WJIY HECKOJIBKO asihaBUTHO-IM(PPOBEIX CUMBOJIOB), OIIPEREIIAIOINX IIapaMeTPEL OCTaJIbHOI O PETYIISIPHOTO
BEIpazKeHUs. OTU ITapaMeTpHI IEPEOIIPENesIoT II00ble paHee ONpeneéHHble ITapaMeTPHl, B YaCTHOCTH
OHU MOTYT II€PEONpPEeNesIuTh PEXXUM YyBCTBUTENIPHOCTH K PETUCTPY, NOApas3yMeBaeMbIl AJIs oleparopa
regex, Uy apaMeTp ¢aary QYHKIIUYM regeX. [lonycTrMEIe OYKBE TapaMeTPOB II0Ka3aHk! B Tabinile 9.24.
3aMeTbTe, UTO Te Ke OYKBHI UCII0JIb3YIOTCS B ITapaMeTpe ¢narn QyHKUUN regex.

Ta6aumna 9.24. ByKBbI BCTPOEHHBIX MapaMeTpoB ARE

ITapamMmeTp Onucanue

b IIPOINOJIZKEHNE PETYyIAPHOro BelpakeHusa — BRE

c IIOMCK COOTBETCTBUY C YUETOM perucTpa (mepe-
oIpefesseT TUI ollepaTopa)

e npoponxenue RE — ERE

i TIOMCK COOTBETCTBUM 0e3 yuéTa perucrpa (cM.
IMompazmen 9.7.3.5) (mepeompenenseT TUI ollepa-
TOpa)

m UCTOPUYECKU CIIOXKUBIINNCS CUHOHUM n

n TIOMCK COOTBETCTBUM C Y4ETOM II€pPeBOa CTPOK (

cM. I[Tompaszmen 9.7.3.5)

P epPeBOabl CTPOK YUYUTHIBAIOTCA YaCTUYHO (CM.
IMogpazmen 9.7.3.5)

q ITPOAOIXKEHNE PETYISIPHOTO BEIPAXKEHUST — OOBIY-
Has CTPOKa («B KaBBIYKaX»), COOEPKUMOE KOTO-
poi#i BoCcTipuHMUMAETCsT OYKBAIbHO

s IIOMCK COOTBETCTBUM 0e3 y4éTa ImepeBoma CTPOK (
110 YMOJTYaHUIO0)

t KOMIIAKTHBIM CUHTAKCUC (10 YMOJIYaHUIO; CM. HU-
xe)

w TIepPeBONLI CTPOK YYUTHIBAIOTCS YaCTUYHO, HO
B IPYIOM, «CTPaHHOM>» pexuMe (cM. [Tompas-
memn 9.7.3.5)

x pPa3BEPHYTHIN CUHTAKCHUC (CM. HUXE)

BHenpéHHEBEIE TapaMeTPH HaYMHAIOT NelCTBOBATh Cpa3y Iocjie CKOOKH ), 3aBeplalollell UX MocienoBa-
TeNbHOCTh. OHU MOT'YT HaXOOUTHCS TOJIBKO B Hadasie ARE (mmocne yka3aHUS ***:, eCIIU OHO IPUCYTCTBY-
erT).

IToMuMoO 0OBEIYHOTO (KOMNakmHo20) cunTakcuca RE, B KOTOpOM UMEIOT 3HaYeHNe BCe CUMBOJILI, IIOIOIEeP-
KMBAETCS TaK¥XKe pa3gépHymblll CHHTAKCHUC, BKIIIOYUTH KOTOPHIN MOXKHO C TIOMOIIBIO BCTPOEHHOTO I1apa-
MeTpa x. B pa3BEéPHYTOM CUHTAKCHUCE UTHOPUPYIOTCS ITPoOenbHbIE CUMBOJIBL, @ TaKXKe BCe CUMBOJEBI OT
# mo KoHIa cTpoku (unu KoHIila RE). 9To mo3BosseT pa3mensaTh RE Ha cTpoku 1 Jo6aBisITh B HETO KOM-
MeHTapuu. Ho eCTh TpU UCKITIOUEHUS:
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* mpPoOesbHBIN CUMBOJI HJIH #, 32 KOTOPBIM CJIEOyeT \, COXpaHseTCs
* mpoOesbHBIN CUMBOJI HJIH # BHYTPHU BHIPAXKEHUS B KBAAPATHBEIX CKOOKAX COXPaHsIeTCs

* mpoGesbHbIE CUMBOJIHI 1 KOMMEHTAPUK HE MOTYT IPUCYTCTBOBATh B COCTABHBIX CUMBOJIAX, HAIIPHU-
Mep, B (?:

B manHOM KOHTEKCTe NPOoOEIbHEIMU CUMBOJIaMU CYHUTAIOTCS Npobest, TabyJsus, IepeBo CTPOKU U JIT0-
00l OPYro¥l CUMBOJI, OTHOCSIIIIUMCS K KJIaCCy CUMBOJIOB space.

U maxkoHerl, B ARE nmocnemoBaTeNnbHOCTE (?#ttt) (Toe ttt — moboi TeKCT, He ComepKalluii ) ) BHe KBaf-
PaTHBIX CKOOOK TaKXKe CUMTAEeTCSI KOMMEHTAapHUEeM U MOJIHOCThIO UTHOPUPYETCs. IIpu 3TOM OHA Tak ke
He MOXKEeT HaXOUTbCS BHYTPHU COCTABHEIX CHMBOJIOB, TAKHX KaK (?:. 9TH KOMMEHTapPUH B OOJIbIEH CTe-
TIeH! UCTOPUUYECKOe HacleOue, 4YeM II0JIE3HOe CPeACTBO; OHM CUUTAIOTCHA YCTApEBIIMMM, @ BMECTO HUX
PEeKOMEeHOyeTCs UCII0Ib30BaTh PAa3BEPHYTHINM CUHTAKCHC.

Hu o0HO 13 3TUX pacUINpeHu¥ MeTacHHTaKcuca He OymeT paboTaTh, eClnu BeIpaKeHUe HauMHAEeTCS C
npeduKca ***=, [Iocjie KOTOPOr'o CTPOKa BOCIpUHUMaeTcs OyKBalbHO, a He Kak RE.

9.7.3.5. MpaBuna COOTBETCTBUSA PEryJiApHbIM Bblpa>keHUsaM

B cnyudae, korga RE MoxkeT cooTBeTCTBOBAThL 00JIee UeM OHOM ITOCTPOKE B 3aIaHHOM CTPOKE, COOTBET-
cTBymoiel RE cuuTaeTcs momcTpoKa, KOTopas HauMHAaeTCcs B Hel mepBoi. Eciu K maHHOU MO3UIUHU TI10-
OOOHBIX COOTBETCTBYIOIINX ITOJICTPOK OKA3hIBAETCS HECKONbKO, U3 HUX BeIOMpaeTcs nu00 caMas OJINH-
Has, Tn60 caMasi KOPOTKas U3 BO3MOKHEBIX, B 3aBUCUMOCTH OT TOT'0, KaKo¥ pexxuM BriOpaH B RE: orcadnbili
UU He HCAOHbLU.

I'me xkKapgHBIN WU He XKaOHBIN XxapakTep RE omnpenenseTcs no ciedyoIIuM IpaBuiiaM:

* BONBIIMHCTBO aTOMOB U BCE OrpaHUYEHHNd HEe NMEIOT IIPU3HaKa 2KaOIHOCTHU (Tak Kak OHM BCE PaBHO
He MOIr'yT COOTBETCTBOBATH IIOACTPOKAM PA3HOT O cocCTasBa).

* Cxko0Oku, okpyxatomire RE, He BIHSIOT Ha €70 «2KaOHOCTbH>.

* AToOM C onpepenuTeneM GUKCUPOBAHHOTO KOIUYECTBa ({m} MK {m}?) UMeeT Ty XKe XapaKTepPUCTHU-
Ky KaJHOCTH (MU MOXKET He UMeTh e€), KaK U caM aTOM.

* ATOM C OpyruMu OOBIYHBEIMY OIIPEHeIUTEIIIMN KOITUYeCTBa (BKIOYasa {m, n}, TIe m PaBHSIETCS n)
CUMTAETCS XKaTHBIM (IIPEeOIoYNTaeT COOTBETCTBHE MAaKCHUMAIbHOM [JINHEI).

* ATOM C He JXKaJHBIM OIIpefeINTeIeM KOIHu4ecTBa (BKIYasa {m, n}?, T0e m PAaBHO n) CYUUTAETCS He
KaOHBIM (IIPEAIIOYNTAeT COOTBETCTBME MUHHUMAILHOM IJIMHEI).

* Betss (RE 6e3 onepaTopa | Ha BEPXHEM YPOBHE) UMEET Ty XK€ XapaKTEPUCTUKY KATHOCTH, YTO U
MEPBHIY KOMTUYECTBEHHBIN aTOM B HEM, UMEIOIINY aTPUOYT KagHOCTH.

* RE, o6pa3oBaHHOe U3 ABYX uUnu 60j€€e BETBEH, COENUHEHHBIX OIIEPATOPOM |, BCEra CYUTAETCS JKal-
HBIM.

ITu IIpaBHJIa CBA3BIBAIOT XaPAaKTEPUCTUKU 2KaJHOCTU HE TOJILKO C OTOEJIbBHEIMU KOJIMYE€CTBEHHBIMHU aTO-
MaMH, HO U C BeTBSIMHU U 1iennbiMU RE, comepXKaluMu KOJIM4YeCTBEHHEBEIE€ aTOMBEI. 39TO O3HAYAET, YTO IIpu
COIIOCTaBJIeHUM BeTBb miu 1enoe RE MoxkeT cOOTBETCTBOBATh MAKCHUMAJIBHO IJIMHHOM MU KOpOTKOfI
IIOOCTPOKE 8 uesiom. Korga oIpenesieHa OJIMHa BCEero COOTBETCTBUA, 4aCThb €ro, COOTBETCTBYIOIIAasd KOH-
KPEeTHOMY IIOOBHIPA2KEHHUIO, OIIpenedeTcsa C y‘-IéTOM XaPaKTEPUCTUKHU KAOHOCTHU OJId 3TOI'O ITIOABEIPAXKe-
HUWA, IIPX 3TOM IIOBHIPA2KEHN S, HAYNHAIOIIINUECT B RE PaHbIIE€, UMEIT OOJIBIINH IIDUOPUTET, 4YEM CJIeNy-
OIe 3a HUMH.

9TO UIMIOCTPUPYET CIEeAYIOIINE TPUMED:

SELECT SUBSTRING ('XY1234Z', 'Y*([0-9]1{1,3})");
Pesynprar: 123
SELECT SUBSTRING ('XY1234Z', 'Y*?([0-914{1,3})");

Pesynprar: 1
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B nnepsomM ciiygae RE B jesioMm xKafgHOE, TaK Kak KagHEIM SBJISETCS aToM Y*. COOTBETCTBUE €My Ha4yWHa-
eTcsd C 6y'KBBI Y ¥ OHO BKJII0OYaeT MOACTPOKY MaKCHUMaJIbHOU OJIMHEL C 9TOT0O MeCTa, T. €. IOACTPOKY Y123.
PesynbTaT BhIpaXKeHUsI — €€ 4acTb, COOTBETCTBYIOIIAS MOABEIPAXKEHMUIO B CKOOKax, T. €. 123. Bo BTopoM
cnydae, RE B 11e10M HacnenyeT He XKagHBEIM XapakTep OT aToMa Y * 2. COOTBETCTBUE €My TakK XK€ Ha4yWHa-
€TCsA C Y, HO BKJ/IIOYAeT OHO HOJICTpOKy MHHI/IM&J’IBHOfI IOJIUHEI C 3TOTO MEcCcTa, T. €. Y1. U xotsa IIOABEIPA-
XKeHue [0-9]{1, 3} UMeeT XKaOHbIM XapaKTep, OHO He MOXKET ITOBIUSITh Ha BEIOOP OJIMHBI COOTBETCTBUS
B 1I€JIOM, IIO3TOMY €MY OCTa€ETCS TOJILKO ITOACTPOKa 1.

Ipyrumu cnoBamu, kKorga RE copmepXuUT u KafHble, ¥ He JKagHBbIE ITOABHIPa’KEHUs, BCE COOTBETCTBUE
OymeT MaKCHMaJIbHO [JIMHHLIM MJIM KOPOTKMM B 3aBUCUMOCTH OT xapakTepucTuku Bcero RE. Xapakre-
PHCTHUKYU, CBSI3aHHLIE C IIOABLIPAKEHUSIMH, BIUSIOT TOJBKO Ha TO, KaKy0 4aCTh IIOACTPOKU MOIKET «IIO-
TJIOTUTH» OOHO IIOABLIPaKE€HNE OTHOCUTEJIFHO OPYyTroro.

YToOHI IBHO IIPUAATh XapPaKTEPUCTHKY «2KaTHOCTH» HUJIHU «HEeXKaTHOCTH» IOABEIPAKEHUIO Uik BceMy RE,
MOZKHO HCIIOIb30BaTh ONpPEmeNnuTenu {1,1} u {1,1}?, COOTBETCTBEHHO. DTO IIOJIE3HO, KOTrda BaM HYXK-
HO, 4TOOBI 001ITIast XapaKTepHuCTuKa kagHocTy RE oTnMYamach OT TOM, YTO BEITEKAET U3 €ro 3JIEMEHTOB.
Hampumep, IpeaIonokuM, YTO BH ITEITA€TECH BHIAEGIUTE U3 CTPOKH, COmepzKallel HeCKOIbKO NP, 9TH
1u¢pPH ¥ YaCTH OO U IIOCJIe HUX. MOXKHO HOIBITAaThCS COEJIaTh 3TO TakK:

SELECT regexp_match('abc01234xyz"', ' (.*) (\d+) (.*)");
Pesynbrrar: {abc0123,4,xyz}

Ho aTo He OymeT paboTaTh: IepBasi TPYIINa . * — «¥KamHasi», OHa «ChECT» BCE, YTO CMOXKET, OCTABIISS OJIS
COOTBETCTBUS \d+ TOMBKO TTOCHEIHIOI0 BO3MOXKHOCTh, TO €CTh MTOCTEAHIO H