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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 4YacTh 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:

* CJIOXKHBIE 3aIIPOCHI

* BHeIIHUE KJII0YU

* TPUTTEPH

* U3MeHsIeMble IpeCTaBIeHU s

* TpaH3aKUMOHHAas LeJIOCTHOCTh

* MHOTOBEPCUOHHOE yIIpaBjeHNe KOHKYPEHTHBIM OOCTYIIOM

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

* TUIBI JaHHBIX

*  (¢yHKIUU

* OIepaTopsl

* arperaTHbie QYHKIUHU

* MEeTONBI MHOEKCUPOBaAHUS
* MpoLEeOypHBIE SI3BIKU

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 17.7, MBI TOYTH HaBepHsIKa II0COBETyeM BaM OOHOBUTHLCS. B KaxX-
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 mozkanoBaTk Ha BcTpeuy ¢ PostgreSQL. Bo BBeieHUU BBl CMOIKETE IOJIYYUTH 0011lee TpeaCTaBlIeHNe
o PostgreSQL, pensiuoHHbIX 0a3ax HaHHBIX U s3bIKe SQL. OToT MaTepuasn OyAeT IOHSATEH [aXke TeM, KTO
o0staiaeT OOIIMMY 3HAHUSIMHU O KOMITBIOTEPAX U HE MMEET ONbITa IPOrPaMMUPOBaHUS U HAaBHIKOB UCIIOJTh-
3oBaHus Unix-cuctem. llerb BBOOHOM YacTU — IMO3HAKOMHUTDH Bac Ha IMPaKTUKE C KIIIOUYEBLIMU aClIeKTaMu
cuctembl PostgreSQL, moaTomMy 3aTparuBaeMble B Hel TeMBl He OyAQyT pacCcMaTpUBaTbCS MaKCHUMallbHO
r1y00KO U IIOJIHO.

ITocme BBOmHOUM 4YacTu pekoMeHOyeM mepentu K Yactu II, 9To6H y3HATE Gombine 0 si3bike SQL, umm K
Yactu 1V, nmocesiménHou pa3paboTke mpunoxkenui Ha 6a3ze PostgreSQL. TeMm ke, KTO aAMUHUCTPUPYET
uHcTtamianuo PostgreSQL camocTossTENBHO, CliegyeT TakXke u3yuuThb Jacte II1.




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 sIBlIsieTeCh aIlMUHUCTPATOPOM, IpouuTauTte ['nasy 21,
TIOe HalKucaHo, Kak co3[aBaTh YYETHHIE 3aluCH. 19 cO3maHusa HOBOTO ITOJIb30BAaTeNIS BEl MOJIKHEI CTaTh
TTO/Ib30BATEJIEM OTIEPALIMOHHON CUCTEMHI, ITOJ UMEHEM KOTOpPOro O6v1T ycTaHOBNIEH PostgreSQL (00BI9HO
9TO postgres). TakXKe BO3MOKHO, UTO BaM Ha3HavYeHO UM I10Ib30BaTesis PostgreSQL, He coBnagaoliee
¢ BamuM uMeHeM B OC; B 3TOM ciIydae BaM HY2KHO SBHO yKa3aTh Ballle UMs I10J1b30BaTtensa PostgreSQL,
HUCIIOIB3Y4 KIII0Y —U UJIM YCTAHOBUB IIEPEMEHHYIO OKPYKEHUSA PGUSER.

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

COOOIIeHHEe:

createdb: 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:

psqgl (17.7)

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 17.7 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 MaTeMaTUYeCKU TOUHOe o003HaueHUe mabiulbl. XpaHeHUe JaHHBIX B TaOJHIlax TakK paclpocTpa-
HEHO CeTronHSs, YTO 3TO KaXKeTCsS CaMBIM OUYeBUOHBIM BapHaHTOM, XOTS €CTh MHOXKECTBO APYTHUX CIIOCO-
00B opranusanuu 0a3 gaHHLIX. Hampumep, daiinel 1 KaTanoru B Unix-momoOHBIX oHIepallioOHHEIX CUCTe-
Max 00pa3yoT HepapxXudecKyio 6a3y JaHHBIX. AKTMBHO Pa3BUBAIOTCA 00BEKTHO-OPUEHTUPOBaHHEBIE Oa3bl
OaHHBIX.

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 5.11.

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
ob1ero cuHTakcuca SQL, 3aTeM pacckaxkeM, KaK cO37laBaTh TabIUIlLI, HAMIOMHATE 623y MaHHBIX M BHITIOJN-
HSATH 3alPOCH K Hell. B mpopmonkeHun o6paTuM BHMMaHME Ha CYILIECTBYIOIIUE TUIMHLI TaHHBIX U QYHKITUY,
npuMeHsieMble ¢ KomaHgaMmu SQL. Y HaKoOHel, paCCMOTPUM BazKHEIE aCIIeKTH HaCTPOUKU 0a3bl JaHHBIX.

MaTepuan ynopsagodeH Tak, YTOObl HOBUYOK MOT TPOYUTATH €r0 OT HavaJjia A0 KOHIA ¥ OTHOCTHIO ITOHATh
Bce TeMhbl, He 3aberas Brepén. Ilpu 3TOM TiaBbl COEJIaHB CAMOJOCTATOYHBIMHU, TAK YTO OIBITHHIE TI0JTh-
30BaTeId MOTYT YMTaTh UX 10 OTAelbHOCTH. MHpOopMaumsa peacTaBieHa B IOBECTBOBATEJILHOM CTUJIE U
pas3pmeneHa 1o TeMaM. Ecnu Xke Bac mHTepecyeT ¢dopManbHOEe U IIOJTHOE ONMCaHUe OIpPedel€HHONU KOMaH-
OB, peKOMeHOyeM o0paTuThes K Yactu VI.

YuTaTenu OOJIKHBEI y2Ke 3HaTb, KaK MOOKJIIOUYAThCS K 0a3e maHHBIX PostgreSQL ¥ BBRIIOJIHSITH KOMAaH[IBI
SQL. Ecnu BH elll€ He 3HAeTe 3TOTr0, PEKOMEHAyeTCs CHavajia npouuTtatsh YacTs . Komaugbr SQL 06b19HO
BBOOSTCS B PSql — UHTEPaKTUBHOM TEPMUHAIBHOM IIPUJIoKeHNU PostgreSQL, HO MOXKHO BOCIIO/Ib30BaThCSI
¥ OPYTUMHU IIPOrpaMMaMH C IOOOOHBIMHU (QYHKITUSIMU.




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, cHMBOJI C KOOOM, YKa3aHHELIM 3TOH CIIEIIOCIeN0BaTEeIbHOCThIO,
nmpeoOpa3yeTcs B PaKTHUECKYI0 KOOUPOBKY CepBepa; eciii TaKoe IIpeoOpa3oBaHie HEBO3MOXKHO, BhIIa-
éTcs ommnbKa.

TakXke 3aMeTbTe, YTO CIEINOocienoBaTeIbHOCTH Unicode B CTPOKOBBIX KOHCTAHTaX paboTaioT, TOJIBKO
KoTfa mapaMmeTp KoHpurypauuu standard conforming strings paBeH on. 9T0 00BSICHIETCS TEM, UTO UHA-
ye KJIIMEHTCKHEe IPOoTrpaMMEI, IpoBepsiomue SQL-omepaTopsl, MOXXHO OyIOeT BBECTH B 3a0JIyXKOeHHE U
9KCIJIyaTHPOBATh 3TO KaK yA3BUMOCTL, HamIpumep, ayid SQL-uHbeKIui. EC/iu 3TOT ITapaMeTp UMeeT 3Ha-
YyeHHe of f, 3TH CIEINOCIef0BaTeIbHOCTH OYOYT BEI3LIBATE OIIHUOKY.

4.1.2.4. CTPOKOBble KOHCTaHTbI, 3aKJIIOYEéHHbIe B A,0J1apbl

XO0TsI CTaHOAPTHHIM CHHTAKCUC AJIT CTPOKOBBEIX KOHCTAHT OOBIYHO [OCTATOYHO yHmoOEeH, OH MOXKET IIJIO-
X0 YHUTATHCS, KOTTIa CTPOKA COOEPIKUT MHOTO anocTpodOB, TaK KaK KaxKbIH TAKOW CUMBOJI IIPUXOOUTCS
ny6mupoBaTh. YTOOH M B TAKUX CIIy4Yasix 3allPOCHI OCTaBalIuCh yuTaeMeiMu, PostgreSQL nmpenaraet emé
OnMH Crioco® 3amKCH CTPOKOBBEIX KOHCTAHT — «3aKJII0OYEHHEe CTPOK B mojutapel». CTPOKOBasi KOHCTAHTA,
3aKJTIOYEHHAs B [OJIJIaphl, HAYWHAETCS CO 3HaKa fJojutapa ($), Heo0si3aTeNbHOTO «Tera» U3 HEeCKOMbKUX
CUMBOJIOB ¥ eIlé OMHOTO 3HaKa [ojijapa, 3aTeM COOEePZKUT OOBIYHYIO MOCIeN0BaTEIFHOCTh CUMBOJIOB,
COCTaBISIONIYI0 CTPOKY, ¥ OKQHYHUBAETCS 3HAKOM [OJI/Iapa, TeM Ke TerOM U 3aMbIKAIOMNM 3HAaKOM OJI-
nmapa. Hampumep, cTpoky «2KaHHa o'ApK» MOXKHO 3alucaTh B JOIapax ABYMS CIIOCO0aMMu:

$$Xauua 0'ApkS$SS
$SomeTag$Xauua n'ApkS$SSomeTag$

3aMeThTe, YTO BHYTPU TAKOM CTPOKM amoCTPO(Bl HE HY2KHO 3alKUCHIBAaTh 0COObIM oOpa3oM. Ha camom
Iese, B CTPOKE, 3aK/IIOYEHHOM B AOJIJIaphl, BCE CUMBOJIBI MOKHO 3alIKMCHIBATh B YHUCTOM BHU[E: COIEPIKHU-
MOe CTPOKHU BCerma 3amluchiBaeTcs OykBambHO. Hu oOpaTHas Kocasi yepTa, HH JaXe 3HaK gojiapa He
SIBJISTIOTCSI CIIEIICHMBOJIaMH, €CJIM TOJILKO OHU He 00pa3yioT MOCIeq0BaTeIbHOCTh, COOTBETCTBYIOIIYIO OT-
KPBIBAIOIIIEMY TETY.

CTpOKOBEIE KOHCTAHTHI B OJJITapaX MOKHO BKJIaOBIBATh APYT B APYTa, BEIOMPAs Ha Pa3HBIX YPOBHSIX BJIO-
KEHHOCTU Pa3Hble Teru. Hallle BCEro 3TO UCIIOIb3YETCS HPU HANUCAHWM ompepeneHud ¢yHKIuH. Ha-
IpUMep:

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

3mech MOCIENOBATEIBHOCTD $q$ [\t\r\n\v\\]$g$ IpemcTaBiaseT B OOJIJIapax TEKCTOBYIO CTPOKY [\t\r
\n\v\\1, KoTopasa O6ymeTr obpaboTrara, korga PostgreSQL OymeT BHIIONHATL 9Ty byHKIHUIO. Ho Tak Kak
9Ta MOCJIeqOBaTEILHOCTh HE COOTBETCTBYET BHEIITHEMY TETy B HoJllapax ($function$), C TOYKU 3pEHUS
BHeINTHe! CTPOKHU 3TO ITPOCTO OOBIYHBIE CUMBOJIEI BHYTPHU KOHCTAHTHI.

Ter cTpoKM B foJjijlapax, €CIH OH INPUCYTCTBYET, HOJI2KEH COOTBETCTBOBAThH IIpaBUJjIaM, ONpenel€eHHBIM
oI uOeHTu(GUKATOPOB 0e3 KaBHYUEK, M K TOMY K€ He JOJIZKEH CoflepKaTh 3HaK AoJiyiapa. Teru perucTpo-
3aBUCHUMEI, TaK 4YTO $tag$String content$Stag$ — IpPaABUJIBHAA CTPOKA, a $TAGSString content$tag
$ — HerT.

Ctpoka B fonnapax, clienyiomnas 3a KIH4YeBEIM CII0BOM UNTH UAEHTUDUKATOPOM, NOIXKHA OTAEISITHCS OT
HEero HpOGGJ’[beIMI/I CHUMBOJIaMH, UHa4Ye OOoJIjIiap GYJIGT CUUTATHCA IIPOOOJIZKEeHUuEeM IIPeapInyiiero naeH-
TUUKaTopa.

3akJoueHre CTPOK B HOJIJIaphl He SIBIISIETCS 4acThio cTaHgapTa SQL, Ho wacTo 3To 6ojiee ymoOHEIH CIIO-
co0 3amuCHBATh CII0XKHBIE CTPOKH, YeM CTAaHOAPTHHIM BapuaHT ¢ anocTpodamu. OH 0COOEHHO II0JIe3€H,
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KOT[la HYy2>KHO IIPEICTAaBUTh CTPOKOBYIO KOHCTAHTY BHYTPH OPYIOM CTPOKY, YTO YACTO TpebyeTcs B ompe-
OeJIeHUsSIX NPoueAypHBX QyHKuui. OTrpaHUYMBIINCE TOJIBKO anmocTpodamu, KaXkAylo 0O0paTHYI0 KOCYIO
4YepTy B IPUBEOEHHOM IIPUMEPE HPUIIITOCH 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

BuToBEIE CTPOKOBBEIE KOHCTAHTHI IIOXO0XHK Ha OOBIYHBEIE C HOIOJHUTEBHOM OYKBOM B (3arjlaBHOM WA
CTPOYHOI), N00aBIeHHOW HETIOCPENCTBEHHO Iepey OTKPBHIBAIOIINM arnocTpodoM (6e3 mpoMexkKyTOUHBIX
po06esioB), HANIpUMepP: B'1001'. B OGUTOBBIX CTPOKOBBIX KOHCTAHTaX JOMYCKAIOTCS JIMIIL CUMBOJIEL O U 1.

BuToBBIe KOHCTAHTHl MOTYT OBITH 3alMCAHBI U IIO-OPYTOMY, B IIECTHAALIATEPUYHOM BUOE, C HaUaIbHOMU
OYKBO¥ X (3arjlaBHOM UM CTPOYHOM), HAanIpuMep: X' 1FF'. Takas 3alIuCh 3KBUBAJIeHTHA JBOUYHOM, TOJTBKO
YeThIpe MBOUYHLIX TP 3aMEHSIOTCS OQHOM ITeCTHAOIlaTEPUIHOM.

O6e (opMHI 3aIKCH OOMYCKAIOT IIEPEHOC CTPOK TaK Ke, KaK M 0ObLIYHEIE CTPOKOBBEIE KOHCTAHTEL. OOgHAKO
3aK/II0YaTh B OOJIIapkl OMTOBBEIE CTPOKH HEJIb3sI.

4.1.2.6. UncnoBble KOHCTAHThbI

YucnoBele KOHCTAHTHI MOTYT OBITH 3a@HbI B CJIEAYIOIIEM OOIIIEM BUAE:

LJHQPEI

uugprr. [yugpe] [e [+-] gudpe]
[ yugper] . nudpri[e [+-] HuPPE]
yuprre [+-] guPpe

e nudpse — 3TO OOHA UM HECKOJIBKO AecATUYHBIX P (0..9). 1o umu mocie OecITUYHON TOYKHY (IIpu eé
HaJIWYHWK) OOJIKHA OBITh MUHUMYM OfHa Iudpa. Kak MUHUMYM omHa IMdpa moKHa CjIemoBaTh 3a 000-
3HauYeHNeM 3KCIIOHEHTHI (e), eCJIi OHO IPUCYTCTByeT. B 41CI0BOil KOHCTaHTe He MOXKeT OLITh IIPO6GEsIOB
nin I[pyTI/IX CHMBOIJIOB, 3a UCKJIDYUeHUueEM CHMBOJIOB HOJIT-IépKI/IBaHI/IH, KOTOpPEIE MOT‘YT HCIIOJIB30BATHCA
OIS BU3yaIbHOM I'PYNIIMPOBKY, KaK ONHUCAaHO HUXKe. OOpaTUTe BHUMaHHUe Ha TO, YTO JIF000M 3HAaK MUHYC
WJIM TIJIIOC B HaYallie CTPOKM HEe CUMTAETCS YaCThI0 YKCIIa — 9TO OIIepaTop, MPUMEHEHHBIN K KOHCTAHTe.

Heckonpko IIPEMEPOB OOIIYCTUMBIX YU CJIOBBEIX KOHCTAHT:

42

3.5

4.

.001

5e2
1.925e-3

KpOMe TOT'O0, HEeOeCATUYHbBIE LIEJIOYUCIIEHHBIE€ KOHCTAHTEI IDMHUMAIOTCSA B CJIIEOAYIOIINX (l)OpMaX:

Oxhexdigits
Oooctdigits
Obbindigits

rme hexdigits — OOHaA WK OoJiee mecTHamIaTepuyHeIX Udp (0-9, A-F), octdigits — ogHa umnu 6oee
BOCBEMEPUYHEIX ITUDP (0-7) u bindigits — ogHa uiau 6omee OBOMYHEIX 1udp (0 unu 1). [llecTHagaTEpPUY-
HBIe MUGPHI ¥ TPeGUKCH MOTYT YKa3bIBaThCS B BEPXHEM UIHM HUKHEM peructpe. O6paTuTe BHUMaHUe Ha
TO, YTO HeOeCATUYHEIE (OPMEI MOTYT IIPUHUMATh HE YHCJIa C APOOHOM YacCThIO, @ TOJIBKO IIeJIbie YHCIa.

Heckonbpko IIPEMEPOB OOIIYCTUMEBIX HENECATUYHBIX LIEJIOYNCIIEHHBIX KOHCTAHT:

0b100101
0B10011001
00273
00755
0x42f
OXFFFF
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[nst BU3yanpHOU IPYNNMPOBKY MeXKAy nudpaMu MOXKHO BCTABJISATH CUMBOJIEI MOOYEpKUBaHusi. OHU HE
BIUSIOT Ha 3HQYEHME KOHCTAaHTH. Hampumep:

1 500 000 000
0b10001000 00000000
0o 1 755
0xFFFF_FFFF

1.618 034

3ampeIaeTcss yKa3blBaTh CUMBOJIEI HOOQUEPKUBAHUS B Hadale WX B KOHIIE YMCIOBOM KOHCTAHTHI HUIIU
rpynnob nudp (To ecTh cpa3y Iepen HUIIH MOCIe OeCATHYHOM TOYKH WX 0003HAYEeHUs 9KCIIOHEHTH), a
Takke 00Jiee OTHOTO CUMBOJIA ITOMYEPKUBAHUS ITOIPSII.

YucnoBasa KOHCTaHTa, He coamepzKalllad TOYKHU U 3KCIIOHEHTHI, U3HAYAJIbHO PaCCMaTPUBAETCA KaK KOH-
CTaHTa TUIIA integer, €CNIM €€ 3HaUeHUe yMelllaeTcs B 32-OUTHHIU TUN integer; 3aTeM KaK KOHCTaHTa
THIIA bigint, ecliu €€ 3HaYEeHHUe yMeIaeTcs B 64-0MTHHIN bigint; B IPOTUBHOM CJIydae OHa IIPUHUMA-
eT TUII numeric. KOHCTaHTBI, cogepxKalliie NeCATHYHBIE TOYKHK n/unm 3KCIIOHEHTHI, BCerga CYUTAITCA
KOHCTQHTaMM TUIIA numeric.

V3Ha4yanpHO HAa3HAYEHHBIN TUII OaHHBIX YYCJIOBOM KOHCTAHTEI 3TO TOJIBKO OTIIPpaBHasA TOYKa OJIsd aJir'o-
PHUTMOB OIIpenesleHus THUIIa. B 6OJ-.[L]1[I/IHCTB6 CJlIy4YaeB KOHCTaHTa 6yHeT aBTOMaATH4YECKHU IIpHBeOeHa K
HaI/I6OHee rnogxondieMy TUITY OJId JaHHOI'O KOHTEKCTa. HpI/I HeO6XOHHMOCTI/I BBI MO2KeTe ITPUHYOUTEJIbEHO
HMHTEPIPETHUPOBATh YHCIIOBOE 3HaAYEeHHNE KaK 3Ha4YeHHne OHpeJ:[eJ'IéHHOTO THIIAQ, IIPUBeOsA €0 TUIl K HyXK-
HOMY. HaHpI/IMep, BEI MOZKETe COejlaTh, qTO6bI YHCJIOBOE 3HaA4YEHHNE PaCCMaTPHUBaJIOCh KaK UMeEIoIllee TUIL
real (float4), HAIIXCAaB:

REAL '1.23' —- CTPOKOBHIHE CTHIb
1.23::REAL —— crunb PostgreSQL (HCTOPHUECKHUH)

Ha camowm fesie 9TO TOMBKO YaCTHBIE CITyYaW CUHTAKCHCA IIPUBEIEHUsT TUIIOB, KOTOPHIHM OyHeT paccMmar-
puUBaThCS Halee.

4.1.2.7. KOHCTaHTbl ApPYyrux TUNOB
KOHCTaHTy 00blYHO20 TUIIA MOXKHO BBECTH OOHUM K3 CIIeOYIOIIUX CII0co0O0B:

type 'string'

'string'::type

CAST ( 'string' AS type )

TeKCT CTPOKOBOM KOHCTAHTHI IepefaeTCs mpolleaype npeobpa3oBaHus BBOMA [JIs THUNA, 0003HAYEHHOT' 0
30€eCh type. Pe3y.TIBTaTOM CTAHOBUTCsSA KOHCTAHTA YKA3dHHOI'O THIIA. fBHOE IIpuBeJeHrue TUIla MOZXKHO
OIIYCTHUTB, €CJlIn Hy}KHblf/'I THUII KOHCTAHTHI OIIpenesaeTCsa OOTHO3HAYHO (HaanMep, KOr'ga OHa IIPpUCBAWBa-

€TCA HeIIOCPpeOCTBEHHO CTOHGHy TabIHUILI), TaK KaK B 9TOM ClIy4dae IIpuBedeHne IIpoucCXoguT aBTOMATHU-
YeCKHU.

CTpPOKOBYI0 KOHCTAHTy MOXKHO 3allHCaTh, UCIIOJIb3ysi KaK OOBYHBEIM cuHTakcuc SQL, Tak u ¢dopmar c
IoJIapaMu.

Takxke MOXKHO 3amucaTb IIpuBeOgeHune TUIIOB, MCIIOJIb3YysA CUHTAKCHC (I)YHKI_[I/II;I:
typename ( 'string' )

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

KoHcTpyKUmMio ::, CAST () U CHHTAKCHUC BBHI30Ba QPYHKIIMM MOXKHO TaKXKe HCII0Ib30BaTh AJid Ipeobpaso-
BaHUS TUIIOB OOBIYHBIX BHIPAXKEHUM BO BPeMs BHITIOJTHEHUS, Kak onucaHo B [Tompasnerne 4.2.9. Bo usbe-
KaHUe CUHTaKCUYeCKOU HEeONPeNeNIEHHOCTH, 3allUCh Tun 'crpoka' MOXKHO MCIOJIb30BaTh TOJILKO [JIS
yKa3aHMs TUIa IPOCTOM TEeKCTOBOM KOHCTAHTHL. EIllé OqHO OrpaHUYeHte 3alUuCH rurn 'crpoka': OHa He
paboTaeT Ayt MaCCUBOB; IOJII TAKWX KOHCTAHT CJIEYeT UCIOJIb30BaTh : : MU CAST ().

CuHTaAKCHUC CAST () cooTBeTCcTByeT SQL, a 3amuch type 'string' SBAseTcs 0000IIeHMEM CTaHOapTa:
B SQL Takol CMHTaKCHC HOOOepzKMBaeT TOJILKO HEKOTOPEIE THUIILI OaHHEIX, HO PostgreSQL mo3Bomnsiet
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HCIONIb30BaTh €ro oy Bcex. CHHTAKCHUC C :: UMeeT UCTOpUuYecKue KOpHU B PostgreSQL, Kak u 3anuce
B BH[€ BBI30Ba QYyHKILIMH.

4.1.3. OnepaTtopbl

HNms omepaTopa o6pa3yeT IIOCIe0BaTENLHOCTh He 601ee yeM NAMEDATALEN-1 (110 ymon4aHuio 63) cuM-
BOJIOB U3 CJIEOYIOIEro CIUCKa:

+-*¥/<>=~1Q#% " &| 7
OpHaxko [y UMEH OIIePaTOPOB €CTh eIlé HeCKOJILKO OTPaHUuYeHNH:

* CoueTaHus CUMBOJIOB —— U /* HE MOTYT IPUCYTCTBOBATh B UMEHHU OTIEPATOPa, TakK KakK OHU OyayT
0603HaYaTh Ha4yaJio KOMMEHTapUsI.

* MHOTrOCHUMBOJIbHOE UMS oIlepaTopa He MO2KeT 3aKaH4YMUBaTbCA 3HAKOM + MJIK —, €CJIM TOJIBKO OHO He
COOEP2KUT TaKzKe OOJHMH U3 3THUX CHUMBOJIOB:

~T@#% "~ &

Hampumep, @- — OOIIyCTHMOE MMS OIepaTopa, a *— — HeT. brnarogaps 9TOMy OrpaHHUYeHHIO,
PostgreSQL mozxkeT pa3bupaTh KOppeKTHBIe SQL-3ampock 6e3 mpo6esioB MeKIy KOMIOHEHTaMH.

"2

3anuceiBasi HecTaHOapTHEIE SQL-omepaTophl, OOBIYHO HYXKHO OTHENSATh MMeHa COCEeOHUX OIIepaToOpOB
npobemaMu Iy OQHO3HAYHOCTH. HampuMep, eciu Bul OIpeneuiin IpedrKCHLIN oIlepaTop C UMeHeM @,
BBl HE MOJKETe HamucaTh X*QY, a JOJIKHEI HamucaTh X* @Y, 4ToOb PostgreSQL ogHO3HAYHO IIPOYHUTAN
9TO KaK [Ba omepaTopa, a He OOHH.

4.1.4. CneumvanbHbleé 3HAKU

HexkoTtoprie He anmdaBUTHO-ITU(GPOBLEIE CUMBOIIE UMEIOT CIleliasibHoe 3HaueHue, HO TP 3TOM He SIBIIS-
I0TCSI onepaTopamu. [TompobHee X UCIIONL30BaHKWe OymeT PacCMOTPEHO IIPU OIMUCAHUNU COOTBETCTBYIO-
1IIero sjieMeHTa CUHTAKCHCca. 37lech OHM YIIOMHUHAIOTCS TOJIBKO IJIsI CBeMleHus U 0000IeHns UX npegHa-
3HAYEHUSs.

* 3Hak gmomnnapa ($), TpemBapAIINN YHCII0, UCIIOIb3yeTCs OJI IPeAcTaBIeHNUs IIO3ULMOHHOTO ITapa-
MeTpa B TeJle onpeneneHus QYHKIINYU WU OATOTOBIEHHOT0 ollepaTopa. B Apyrux KOHTEKCTax 3HaK
moJjiapa MOXKeT ObITh YaCThio UOEeHTU(UKATOPA UIIM CTPOKOBOM KOHCTAHTHI, 3aKJIIOYEHHOM B HOJIjIa-

PHL.

* Kpyrneie cko6ku ( () ) mMeIOT 0O0BIYHOE 3HAYEHNE U TPUMEHSIOTCS [JId TPYIIUPOBKY BEIPAXKEHUN U
TMOBHIIIEHUS TPUOPUTETA ONepalnii. B HEKOTOPHIX Ciydyasax CKOOKKM — 3TO HeoOXoauMasi 4aCTh CUH-
Takcuca omnpenenéHHbx SQL-KoMaH.

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

* 3angartrie (,) HUCIIOJIB3YIOTCA B HEKOTOPHIX CMHTAKCUYECKUX KOHCTPYKIUAX OJISA Pa3OeJIEHUud 3JIEMEeH-
TOB CIIMCKa.

* Touka c 3angaToii (;) 3aBepiraeT KoMaHay SQL. OHa He MOXKeT HaXOOUTHLCS HUTTEe BHYTPHU KOMaHIHI,
3a UCKIII0OUEHNEM CTPOKOBBLIX KOHCTAHT WU UIeHTU(HUKaTOPOB B KaBhIYKaX.

* JlBoeTouue (:) IPUMEHSIETCS [Jisi BHIOOPKH «Cpe30B» MacCuBOB (cM. Pasmesn 8.15.) B HEKOTOPHIX
muanekTtax SQL (manpumep, B Embedded SQL) gBoeToune MoxkeT OBITH MPeUKCOM B UMEHHU IIEpe-
MEHHOMU.

* 3Bé3moyKa (*) UCIIOJIb3YEeTCSA B HEKOTOPHIX KOHTEKCTaX KaK 0003HaYeHUe BCEX MOJIel CTPOKU UIIU
COCTaBHOrO 3HadyeHMus. OHa TakXKe MMeEeT CliellnajibHOe 3HaYeHUe, KOr'a UCIIONIb3yeTCs Kak apry-
MEHT HEKOTOPHBIX arperaTHBIX (GYHKIIUN, a8 UMEHHO (pYHKIUM, KOTOPLIM He HYKHEI IBHBIE IIapaMeT-

PHL.

* Touka (.) UCTIOIB3YETCS B YHUCIOBLEIX KOHCTAHTAX, @ TAKXKe IS OTHeNIeHUST UMEH CXeMbI, TaOInuIThl U
cTOoJIOIA.

4.1.5. KoMmMeHTapum
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KOMMeHTapI/Iﬁ — 9TO ITIOCJIegOBaTEeJIbHOCTh CHUMBOJIOB, KOTOPAsd HAYMHAETCA C OBYX MUHYCOB U ITPOHOOJI-
2KaeTCd OO0 KOHIIa CTPOKH, HAIIpUMeEDP:

—— 9TO CTAaHOAPTHHIM KOMMeHTapu# SQL

Kpome sToro, 6;10uHEle KOMMEHTAapPUU MOXKHO 3alUCHBATh B cTuie C:

/* MHOTOCTPOUHBIA KOMMEHTAapUH
* C BIOXEHHOCTbLIO: /* BIOXEHHBIH OGIOK KOMMeHTapud */
*/
roge KOMMeHTapI/Iﬂ HaYWHAaeTCsa C /* U IPOoJoIKaeTcda OO0 COOTBETCTBYIOLIET'0 BXOXKIOEHUA * /. Brno4Hbie
KOMMEHTapHUM MOXKHO BKJIaAbIBaTh APYT B OAPyTa, Kak pa3pemnieHo o ctaumapty SQL (Ho He pa3pellleHo B
C), Tak 4TO BBl MOXXKETEe KOMMEHTHUPOBATH O0JIbIKe 6JI0KK KOMa, KOTOPHIE IIPH 3TOM yKe MOT'YT COfiepKaTh

0JIOKM KOMMEHTapPHEB.

KoMMeHTapuil ymanseTcs U3 BXOJHOI'O IIOTOKAa B HavYalle CHHTAKCUUYECKOT0 aHalu3a U (paKTUUEeCKH 3a-
MeHsieTcs mpobesioM.

1.6. NMNpuoputeTsbl ONepaTopos

B Ta6mnuiie 4.2 mmokKa3aHbl IIPUOPUTETH U OUEPETHOCTE OIIEPATOPOB, AelcTByloiue B PostgreSQL. Borb-
IIMHCTBO OIEPaTOPOB MMEIOT OJWHAKOBBLIM IPHUOPUTET U BHIYUCISIOTCS CJleBa HampaBo. [Ipuoputer u
04YEepPENHOCTD OIIEePaTOPOB KECTKO (UKCUPOBAHE B CHHTAaKCUUYEeCKOM aHanu3aTope. Eciu BB XOTUTE, YTO-
OBbI BEIpaXkKeHNE C HECKOJIBKUMH OllepaTopaMu pa3bupaliock He B TOM IIOPSIAKE, KOTOPHIHA TUKTYIOT 3TH
TPHOPUTETEHI, OOABbTE CKOOKH.

Ta6muuna 4.2. [IpuopureT oneparopoB (OT 00JIBIIEro K MEHbIIIEMY)

Onepartop/371€MeHT OuepéaHoCThL Onucanue
CcleBa-HaIpaBo pas3menuTent UMEH TaOIUIIEI ¥ CTOINOIIA
clieBa-HaIpaBo IpuBefeHne TUIOB B cTuie PostgreSQL
[] clIeBa-HalIpaBo BBIOOD 3JIEMEHTa MacCUBa
+ - CIIpaBa-HaJIeBO YHapPHBIY IJIIOC, YHAPHBIU MUHYC
COLLATE clIeBa-HalIpaso BHIOOD IpaBUla COPTUPOBKU
AT clieBa-HaIIpaBo AT TIME ZONE, AT LOCAL
~ clIeBa-HamIpaso BO3BeleHME B CTEIEHb
* /% clieBa-HaIIpaBo YMHOIXKEHUE, IelleHne, OCTaTOK OT Jefe-
HUS
+ - clIeBa-HalIpaBo CIIOXKeHUe, BEYUTaHUEe

(;mro6o¥ mpyToi omepaTop)

CJiIeBa-HaIIpaBO

BCe Opyrue BCTPOEHHEBIE U II0JIb30Ba-
TeJIbCKHEe OIIePaTOPHI

BETWEEN IN LIKE ILIKE SIMILAR

IIpOBepKa [urarna3oHa, IPoBepKa 4jIeH-
CTBa, CpaBHEHUE CTPOK

<> =<=>= <>

omnepaTopHl CPaBHEHUS

IS ISNULL NOTNULL

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

NOT CIIpaBa-HAJIEBO JIOTU4YEeCKOe OTpHUllaHHEe
AND CJieBa-HalIpaBoO JIoTH4YeCKasad KOHBIOHKIIU A
OR CJiIeBa-HaAIIpaBO JIOTH4YEeCKasad ITU3BbIOHKIINA

3aMeThTe, YTO IIpaBUjia IPHOPUTETA ONIEPATOPOB TaKXKe IIPUMEHSIOTCS K ollepaTopaM, ONpemeléHHbIM
TIOTh30BATEJIEM C TEMHU K€ UMEeHaMH, YTO U BHIIIIEIIepeYrCcIeHHbe BCTPOeHHBIE onepaTopsl. Hampumep,
€CJIY BHI OIPEEeNINTE OIepaTop «+» I HEKOTOPOT0 HeCTaHOaPTHOTO THUIA JaHHHX, OH OyOeT UMEeThb TOT
Ke IIPUOPHUTET, YTO ¥ BCTPOEHHBIN OIepaTop «+», He3aBUCUMO OT TOT'0, YTO OH y BacC IejaeT.
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Korpga B KOHCTPYKIIMM OPERATOR MCIIONIB3YETCS UMS OllepaTopa CO CXeMOM, HalpuMep TakK:

SELECT 3 OPERATOR (pg_catalog.+) 4;

TOoTAa OPERATOR MMeEET IPUOPHUTET II0 YMOIYAaHUIO, COOTBETCTBYIOMIUM B Tabnuie 4.2 CTpoKe «Jitoboit
OPyTo¥ oIepaTop». OTO He 3aBUCUT OT TOTO, KakKMe MMEHHO OIepaTOpH HaXOOATCS B KOHCTPYKLMU
OPERATOR () .

IIpumMeuyanue

B PostgreSQL po Bepcuu 9.5 gencTBOBanIyM HEMHOTO APYTrHUe IIpaBuUjla IPUOPUTETa OIepaTopoB. B
YaCTHOCTH, OIIEPATOPHI <=, >= U <> 00pabaThIBaIMCh 110 0OIIeMy IIPaBUJIY; ITPOBEPKHU IS MMEJHN
0oJiee BEICOKHUY ITPUOPUTET; a NOT BETWEEN M CBSI3aHHBIE KOHCTPYKIIMK paboTasiy HecorjlacoOBaHHO
— B HEKOTOPEHIX CJIydasX MPUOPUTETHEE OKa3hIBAJICS OIlepaTop NOT, a He BETWEEN. OTH IIpaBuia
OBLTH U3MEHEHHI OJIS JTyYIIero COOTBeTCTBUSA cTaHOapTy SQL u OJist yMeHBIIEeHUs Ty TaHUIIb 13-3a
HEeCOTJIaCOBaHHOM 00pabOoTKU JTOTMYECKHW PAaBHO3HAUHBIX KOHCTPYKIHUH. B GOIBIINHCTBE CIydYaeB
9TU U3MEHEeHUS HUKaK He IIPOSBATCS, MO0 MOTYT IIPUBECTH K OIIMOKaM THIIa «HET TaKOT0 oIlepa-
TOpa», KOTOpPEIe MOXKHO Pa3pellnTh, fo0aBuB CKOOKH. OOTHAKO BO3MOKHEI 0COOBIE CIydau, Korma
3amnpoc OymeT pa3o6paH 6e3 omrubKy, HO ero IIOBeIeHue MOKET U3MEHHUTHCS.

4.2. Boipa>keHua 3Ha4YeHuUn

BhIpakeHus 3HAYEHUS MPUMEHSIOTCS B CAMBIX PAa3HHIX KOHTEKCTaX, HAIpUMep B CIIHMCKE Pe3ybTaTOB
KOMaHOH SELECT, B 3HAYEHUAX CTOJIOLOB B INSERT MJIM UPDATE HJIM B YCIIOBUSX MOMCKA BO MHOTHUX KO-
MaHOax. Pe3ynbTaT TAKOTO BHIPAXKEHUST WHOTTA HA3BIBAIOT CKA/AAPOM, YTOOBl OTIIMYUTEL €T0 OT Pe3yb-
TaTa TaGIMYHOTO BEIpAaXKeHUs (KOTOPHIY IpeacTaBiasieT co00i Tabmuiry). A caMu BHIpaXKeHUs 3HAUYEHUS
YacTO HA3LIBAIOT CKA/ASAPHbLIMU (MU TIPOCTO 8bipadiceHusiMu). CHHTAKCUC TaKUX BBIPAXKEHUU ITO3BOJIS-
€T BBIYUCJISITh 3HAUEHUS U3 IPUMHUTUBHBIX YaCTEeH, UCIOTb3Ys apudMeTudecKre, TOTUUECKUE U OPYTHE
oTIepaluu.

BBIpa}KeHI/IHMI/I 3HA4YEeHUsA ABJIAIOTCA:

KoHncTaHTa niiu HENIOCPEACTBEHHOE 3HaYeHUE
CcruiKa Ha croinbelr

CchplyIKa Ha ITO3ULIMOHHEIN TapaMeTp B TeJle onpefesieHus GPyHKIUN UIU IOATOTOBJIEHHOTO OIIepaTo-
pa

BripaxkeHue ¢ HHOEKCOM

Bripaxkenue BriGopa IMois

I[IpumeHeHUEe onepaTopa

Br130B dyHKIIUHK

ArperaTHO€ BHIpaxkeHUue

BEI30B OKOHHOU (QYHKIIUU

[TpuBenenue TUNIOB

[TpuMmeHeHME TIPaBUJI COPTUPOBKHU
CxamnspHBIM I0A3a1poC

KoncTpykTOp Maccusa

KoHcTpyKTOp TabIUYHON CTPOKU

KpOMe TOI'O, BEIPAaXKe€HNEM 3Ha4YEeHUA ABJIIAI0TCA CKOOKH (HpeJIHaSHa‘-IeHHBIe OJIA TPYIIINPOBKHY I10-
B]:Ipa}KeHI/IfI U nmepeoipeneiennus IIpuopuTeTa )

B momonHeHue K 3TOMY CIINCKY €CTb eu.{é HECKOJIBKO KOHCTPYKHHﬁ, KOTOPHBIE MOZKHO KJ'[aCCI/I(bI/IHI/IpOBaT])
KdK BBEIPDA2KE€HHUA, XO0TsA OHHU HE COOTBETCTBYIOT 06H.II/IM CHUHTAKCH4YEeCKHM IIPpaBHUJIaM. OHM O0OBIYHO UMEIOT
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BuO GQYHKIIUM WM OIepaTtopa ¥ OYOyT pPacCMOTPEHBl B COOTBETCTByIOmEM pa3pene [maswer 9. Ilpumep
TaKO¥ KOHCTPYKIIUU — IIpPenjiokKeHrne IS NULL.

M1 yke ob6cymunu KOHCTaHTH B [Tompasmerne 4.1.2. B cnemyromux pa3menax pacCMaTPUBAIOTCA OCTaIb-
HBbIE BAPUAHTHI.

4.2.1. CcbiIKM Ha cTONOLbI

CcrinKy Ha cToJ6el MOXKHO 3amucaTh B Gopme:

OTHOIEHHE . HMI_CTOoNnbIla

3mech ormomenme — UMS TAOIUIIEI (BO3MOXKHO, IIOJTHOE, C UMEHEeM CXEeMEBI) UJIN €€ IICEeBIOHUM, oIpene-
JIEHHBLIN B MIPEIJIOKEHUU FROM. DTO UMS U Pa3AeIsiollyi0 TOYKY MOXKHO OIyCTHUTb, €CJIM UMs CTOJIOIa
YHUKAJIbHO Cpeau Bcex TabmuIl, 3a0elCTBOBAaHHEIX B TEKYIleM 3ampoce. (CM. Takxke ['1aBy 7.)

4.2.2. NMNo3MUUOHHLIE NapaMeTphbl

CcrhlJika Ha MO3ULMOHHBIN ITapaMeTp IPUMEHSeTCs Ui oOpallleHus: K 3HaUueHUIo, nepeganHomMmy B SQL-
onepartop u3BHe. [lapaMeTpHl UCHOJNBL3YIOTCA B onpeneneHusx SQL-GpyHKIIUY U TOATOTOBJIEHHEIX OIle-
paTopoB. HekoToprie KIMeHTCKUe OMOMMOTEKH TaKxKe IOANePKUBAIOT Ilepeady 3HaUYeHUM JaHHbBIX OT-
OenbHO OT caMo¥ SQL-KoMaHO®l, ¥ B 9TOM CjIy4ae IIapaMeTpHl II03BOJIAIOT CCHIJIAThCS Ha TakKue 3Hade-
Husg. CchlJIKa Ha IlapaMeTp 3aluChIBaeTCs B Clledylolnel ¢popme:

Sympcmno

Hampumep, paccMOTpUM ciieAyoliee onpeneneHue GyHKIUN dept:

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

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

4.2.3. NHpeKcbl 3J71eMeHTOB

4

Ecnu B BEIPDA2KE€HUHN BBI UMeeTe OeJjiI0 C MaCCUBOM, TO MOZKHO HU3BJI€Yb OHpeJI[eJ'IéHHLII;I €ro 9JIEMEHT, Ha-
IInCaB:

BBIPAXEHHE [ HHIEKC]

WA HECKOJIBKO COCEHUX 3IIEMEHTOB («Cpe3 MacCuBa»):

BbIpAXEHHE | HUXHHH HHIEKC:BEPXHHH HHIOEKC]

(3mech kBappaTHBIE CKOOKM [ ] HOOJIZKHBEI IIPHUCYTCTBOBaTh OyKBaJibHO.) KaXKOplil mmnexc caM 1o cebe

SIBJISIETCSI BRIPAKEeHUEM, PE3YNIbTAaT KOTOPOTO OKPYTASIETCS K OJIMXKaNIIeMy I[eJIOMY.

B o011eM ciiydae sopaxenme MaCCUBA [OJIXKHO 3aK/II0YaThCS B KPYTJ/Ible CKOOKHM, HO UX MOXKHO ONYCTHUTh,
KOTIa BEIpaXKeHue C UHAEeKCOM — 3TO IIPOCTO CChIIKA Ha CTON0el] WK IMO3UIIMOHHEIN mapaMeTp. Kpome
TOT0, MOKHO COEIMHUTH HECKOIBKO MHIOEKCOB, €CIIU UCXOOHBLIM MacCUB MHOTOMEPHEIN. Hanpumep:

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

(dyuxkumga_mMaccus (a,b)) [42]

B mocnepHel cTpoke KpyTibie CKOOKHM HeoOxomuMmel. [logpo6Hee MacCHUBH pacCMaTpPUBAIOTCS B Pasfme-
ne 8.15.
2.4. Bbibop nons

Ecnu pe3ynbTaT BEIpaKeHHsT — 3HAYEHHWE COCTABHOTO Tuma (CTpokKa TaOmWIIbI), TOTHa OHpeaeréHHOe
TI0JIe 3TOM CTPOKU MOIKHO M3BJI€Yb, HAIIMCaB:
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BEIDAXEHHEe . HM4d_IION4

B 06H.IeM ClIy4dae€ BripaxernHe TAaKOTI'O THUIIA OOJI2KHO 3dKJII0YATLCA B KPYTIJIBIE CKO6KI/I, HO X MOXKHO OIIy-
CTHUTB, KOT'Ja 3TO CCBIJIKA Ha TaGJ’II/IHy WY TTO3ULIMOHHBIN IIapaMeTp. HaanMep:

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

(TakuM o6pa3oM, IOJIHAS CCHUJIKA Ha CTOJIOEIl — 9TO IIPOCTO YACTHHIM ciiy4dail BeiOopa 1mosis.) BaxkHbIN
OCOOBIY CIy4Yall 37ech — KU3BJIeYeHUe I10JIs U3 CTOJIOa COCTaBHOTO THUIIA:

(cocTaBHOU_cTOnbEl]) .[Ione
(Mog_Tabnuia.CcoOCTaBHOHU_cTonbel) .none

3J16CB CKOOKH HY2KHHI, YTOOHI IIoKa3aTh, UYTO coCcTaBHOU_cTonbell — 3TO UMHA CTOJ‘[GI.Ia, a He Ta6J'II/II.I]:I, u
YTO mMod_Tabnuua — UMSA Ta6J'II/II_IbI, a He CXeMEHI.

Brl moxkeTe 3alIPOCUTH BCE II0JIsd COCTAaBHOI'O 3HA4YEHHUA, HAallMCaB . *:
(cocTaBHOH_cTOnbely) . *

OTa 3amuch AelCTBYeT H0-Pa3HOMY B 3aBUCHUMOCTH OT KOHTEKCTa; ImogpobHee 00 3TOM roBOpuTCs B ITof-
pa3gerne 8.16.5.

4.2.5. IpuMmeHeHne onepaTtopa
CyI.LIeCTBy'IOT OBa BO3MOZKHEBIX CHHTAaKCHCa IIPUMEHEHHUA OIIepPaTOpPOB:

BEIpaxeHue orneparop Beipaxernne (OMHAPHBIN MHGUKCHBIN OIIepaTop)
oneparop sopaxenue (YyHapHBIN MPedUKCHBIN OIepaTop)

e omeparop COOTBETCTBYET CHHTAKCHYECKUM IIpaBUjIaM, ONMCAaHHBIM B [Tompa3smerne 4.1.3, nmubo 31O
OIOHO M3 KJIIOYEBHIX CJIOB AND, OR M NOT, Tu0O0 ITOJTHOE UM oIlepaTopa B ¢popMe:

OPERATOR (cxema . HMd_oneparopa)

CytiecTBOBaHME KOHKPETHBIX OII€PAaTOPOB U UX TUM (YHAPHBIN UIM OMHAPHBIN) 3aBUCUT OT TOTO, KakK U Ka-
KHe€e OIlepaToPhl OIIpedeIeHbl CUCTEMOM U MOIb30BaTesieM. BCTpOoeHHEIe OepaTOPHl ONMCaHbl B [ 1aBe 9.

4.2.6. Bbi3oBbl PpYHKL UK

BrI30B YHKIIMU 3aIllMCHIBAETCS IPOCTO KaK UM QYHKIMU (BO3MOXKHO, HOTIOJTHEHHOE UMEHEM CXEMEI) U
CIIMCOK apTyMEeHTOB B CKOOKax:

umMda_@QyHKgHuH ([ BblpaXxeHHe [, BblpaxeHHe ... 11])
Hanpumep, Tak BEIYUCIIIETCS KBaJpaTHBIM KOpPEeHb U3 2:
sqgrt (2)

Cnrcok BCTpOoeHHBIX QyHKIIUY npuBenéeH B ['ase 9. Ilonb3oBaTesb TaKKe MOXKET OIIPeNesIUTh U Opyrue
dbyrKIIUN.

BreImonHsIST 3ampockH B 0a3e maHHHIX, Te OOHU II0JIh30BaTEJIM MOTYT HE HOBEPSATH OPYTUM, B 3aIlMCH BBI-
30BOB QYHKITUY COOJIIOmaiTe MEPH IPEeIOCTOPOKHOCTH, onucaHHbIe B Pasmemne 10.3.

ApryMeHTaM MOT'YT OBITH IPUCBOEHEI HeoOs13aTeNnbHEIe UMeHa. [logpobHee 06 aToM cM. Pazmen 4.3.

IIpumMeuyanue

(I’YHKI_II/IIO, IIPUHUMAOIIYIO OOWH aPTYMEeHT COCTAaBHOI'O THUIIAQ, MO2KHO TAaK2K€ BBISEIBATH, UCIIOJIb3YyA
CHUHTAKCHuC BbIGOpa II0J1d, " HaOGOpOT, BI:I60p II0JId MO2KHO 3aIlMCAaTh B (l)y'HKLII/IOHaJ'IbHOM CTHUIIe.
To ecTh 3amucu col (table) U table.col PaBHOCHJIEHEL 1 B3aMMO3aMeEHSIEMEI. JTO NMoBeOgeHue He
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orosopeHo ctaHmapToM SQL, Ho peanu3oBaHo B PostgreSQL, Tak KaK 3TO IO3BOJISIET UCIIOJIb30BaTh
byHKIMY 07T SMYISIIUN «BEYHCIISIEMEIX ITonel». [Togpo6Hee 3T0 onucaHo B [Togpasmene 8.16.5.

4.2.7. ArperaTHble Bbipa>XeHus

AepezamHoe 8bipasiceHue TIPeACcTaBiIsieT co00 IpUMeHeHNe arperaTHON QyHKIIMM K CTPOKaM, BrIOpaH-
HBEIM 3aIIPOCOM. ArperaTHas{ (by'HKI_[I/IH CBOOUT MHO2KECTBO BXOOHBIX 3HAYEeHUH K OOHOMY BBEIXOOHOMY, Ha-
IpuMep, CyMMa HJIM CpefHee. ArperaTHoe BEIPakKeHMe MOXKET 3allHUCHBAThCS CIEeAYIOIMM 00pa3oMm:

arperartHad_@QyHKUHY (BelpaxeHue [ , ... 1 [ npemnoxeHue_order_by ] ) [ FILTER
( WHERE ycunoBue_¢unbtpa ) |

arperarHad_¢yHkyug (ALL BeipaxeHue [ , ... | [ #mpepgnoxenue_order_by 1 ) [ FILTER
( WHERE ycunoBue_¢unbtpa ) |

arperarHad_¢yaxkgug (DISTINCT BripaxenHHe [ , ... ] [ npemnoxeHHe_ order_by ] ) [ FILTER
( WHERE ycunoBue_¢unbtpa ) |

arperarHad_¢yHkgug ( * ) [ FILTER ( WHERE ycrnoBue_ _¢unbtpa ) |

arperarHad_¢yHKkyHg ( [ BelpaxeHHe [ , ... ] 1 ) WITHIN GROUP ( mpennoxenHue_order_by )

[ FILTER ( WHERE ycrnoBue_¢unbertpa ) |

30ech arperarrad_¢yHkyug — UMS paHee ONpenesIeHHONM arperaTHON GyHKIIUU (BO3MOIKHO, OOIIOJITHEH-
HOe UMEHEM CXEMBbI), srpaxenne — MI000e BhIpaxKeHue 3HaYeHUs, He cojepakalinee B cebe arperaTHoOro
BBIpaAXKEeHUS WX BhI30Ba OKOHHOU (GyHKIHU. Heobs3aTesbHBIE IPEIIOKEHUS npengioxenue_order_by B
ycrnoBHe _¢uiIbTra OIIUCHIBAIOTCS HUXKE.

B nepBoit ¢hopMe arperaTHOro BHIpaXkKeHUs arperaTHas (GyHKIINS BEI3BIBAETCS IOJI KaXKO0M CTPOKHU. BTo-
pas dopma 3KBUBaJIEHTHA II€PBOM, TaK KakK yKa3daHUe ALL ITOgpPa3yMeBaeTCs 10 YMOI4YaHuio. B TpeTheit
dbopme arperatHas GYHKIWS BEI3EIBAETCS OJISI BCEX PA3/JIMYHEIX 3HAUEHWM BEIpakeHus (1 Habopa pas-
TIMYHBIX 3HAYEHUY, I HECKOIbKUX BhIPa’KeHN), BEIAEJIEHHEIX BO BXOOHEIX HaHHEIX. B ueTBEPTOU dOp-
Me arperaTHas QyHKIHUS BEI3EIBAETCS A1 KaXXI0M CTPOKH, TaK KaK HUKAKOTr0 KOHKPETHOI'O 3HaYeHUs He
yKa3aHo (00BIYHO 3TO UMEET CMBICII TOIBKO IJIsg GYHKUIMU count (*) ). B mocnegue popMe UCTIOIB3YIOTCS
copmupyroujue arperaTiele GyHKINYU, KOTOPEIE OYAYT OMMHMCAHBI HUXKE.

BonbIIMHCTBO arperaTHLIX GYHKIIUN UTHOPUPYIOT 3HadeHuss NULL, Tak 4To CTPOKHU, IOJisd KOTOPHIX BhEIpa-
KEHHUS BLIOAIOT OOHO MM HeCKOoJbKO 3HaueHud NULL, oTOpackBaloTCsI. ITO MOXKHO CUHUTAThL UCTHHHEIM
IJISI BCEX BCTPOEHHEBIX OIIEPaTOPOB, €CIIH SIBHO HE TOBOPHUTCS 00 06paTHOM.

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

OOGHIYHO CTPOKHY HAHHHIX IIEPEeNaloTCsA arperaTHOM (YHKIIMK B HEOIPEOeIEéHHOM IIOPSAKEe M BO MHOTHX
CIy4asix 9TO He UMeeT 3Ha4YeHUs, HanpuMep GYHKIIUS min BRIDAET OOUH U TOT XKe Pe3yJIbTaT He3aBUCH-
MO OT ITOpsigKa MOCTYIaloUIuX TaHHEIX. OJHaKO HEKOTOPHIE arperaTHele GYHKIIUY (TaKue KakK array_agg
U string_agg) BBIOAIOT pe3yIbTaThl, 3aBUCSILIME OT MOPsAOKa OaHHBIX. [IJI TaKUX arperaTHBX QYHKIMHT
MOZKHO 000aBUTL npennoxerue_order_by U 3allaTh HYXKHBIN MOPSANO0K. DTO npennoxenue_order._by UMe-
€T TOT K€ CUHTAKCHC, YTO U IIPEAJIOKeHNe ORDER BY Ha YPOBHE 3allpoca, Kak onucaHo B Pa3gene 7.5, 3a
UCKJIIOUEHUEM TOTO, YTO €r0 BHIPAXKEeHUs JOIXKHEBI OBITh IIPOCTO BHIPAXKEHUSIMU, a HEe UMEHaMU Pe3yIib-
TUPYIOIINX CTONMOIOB UMK ynuciaaMu. Hanpumep:

WITH vals (v) AS ( VALUES (1), (3), (4), (3),(2) )
SELECT array_agg (v ORDER BY v DESC) FROM vals;
array_agg

{4,3,3,2,1}

ITpu paboTe C jsonb MOPSOOK KIIOUEH NMeEET 3HaYeHUe, IIOTOMY 4YTO ITPYU HaJIUYUU OJUHAKOBBIX KITI0UeH
B 00BbEKTEe 3TOT0 TUIIa COXPAHSIETCS TOJILKO ITOCTEeIHUMN:

WITH vals (k, v) AS ( VALUES ('keyO','1"'"), ('keyl','3"), ('keyl','2") )
SELECT jsonb_object_agg(k, v ORDER BY v) FROM vals;
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jsonb_object_agg

{"keyoll: "1", "keyl": "3"}

3aMeThTe, YTO IIPHU HCIIOIb30BaHUM arperaTHHX QYHKITUM C HECKOIBKUMHU apTyMeHTaMu, IIpeaIoXKeHne
ORDER BY MAET IIOCJIe BCEX apryMeHToB. HampumMmep, Hago NucaTh Tak:

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

IMocnmemuuit BapuaHT CHHTAKCUYECKH OOMYyCTUM, HO OH IIPeICTaBasieT co00M BHI30B arperaTHou GyHKITUU
OOHOTO apryMeHTa C ABYMS KI0uaMU ORDER BY (IIpM 3TOM BTOPOM He MMEET CMBIC/IAa, TaK KaK 9TO KOH-
cTaHTa).

Ecnu npennoxenne_order_ by OOIIOIHEHO YKa3aHueM DISTINCT, Torga BeIpakKeHusi ORDER BY MOT'YT CCHI-
7aThCS TOJILKO Ha CTOMOILI B CITMCKE DISTINCT. HaHpHMep:

WITH vals (v) AS ( VALUES (1), (3), (4),(3),(2) )
SELECT array_agg (DISTINCT v ORDER BY v DESC) FROM vals;
array_agg

{4,3,2,1}

IIpu mo6aBneHUM ORDER BY B OOBIYHBIM CIMCOK apryMEHTOB arperaTHoi (GYHKIIUM, OIIMCAHHOM [0 3TO-
TO, BBEITIIOJIHSIETCSI COPTUPOBKA BXOOHBIX CTPOK [IJIsT YHUBEPCAJIPHBIX M CTaTUCTUYECKUX arperaTHhIX QYHK-
Hu#, OJIs KOTOPBIX COPTUPOBKA HeobOs3aTenbHa. Ho ecTh MOOMHOXKECTBO arperaTHeIX QyHKIMM, copmu-
pyrouwue azpez2amHble d)yHKLguu, O KOTOPHBIX npennoxeHHe_order SIBISIETCSA 0b6s13ameibHbIM, OOLIYHO
TIOTOMY, UTO BEIYHCIJIEHNE 3TOM (QYHKIIMYU UMEET CMBICII TOIBKO ITPU ONIPeNeTEHHON COPTUPOBKE BXOOHBIX
CTPOK. TUIUUYHBIMM IIPUMEPaMU COPTUPYIOUIUX arperaTHBIX QYHKIIMN SIBIISIOTCSA BLIYMCIIEHUS pPaHTa U
IpOIeHTUNd. 1711 COPpTUPYIOUeN arperaTHol QYHKINMU npenngoxerue _order_ by 3allUChIBAETCS BHYTPU
WITHIN GROUP (...),YTO UJIJIIOCTPUPYET IOCIIeOHUN IIPpUMeD, TPUBEeOEHHLIN BhIllle. BRIpakeHus B npen—
noxenuy_order by BHIYHUCISIOTCS OMHOKPATHO MJIS KaXKOOM BXOOHOM CTPOKHM KaK apTyMEHTHI OOBIYHOM
arperaTHO! QYHKIINH, COPTUPYIOTCS B COOTBETCTBUY C TPeOOBAaHUEM npennoxenus_order._by W MOCTyIIa-
10T B arperaTHyIo GYHKIUM KaK Bxogsiiue apryMeHThl. (Ecnu ke npennoxernmne_order_by HaXOOUTCS HE
B WITHIN GROUP, OHO He IlepemaéTcs KaK apryMeHT(bl) arperaTHoi ¢yHKIIUU.) BripaXKeHusI-apryMeHTEH,
IpenIlecTBYIONIe WITHIN GROUP, (eCIIM OHM €CTh), Ha3bIBAIOTCS HeNnocpedCmeeHHbIMU ap2ymMeHmamu,
a BbIpaXKeHus, yKa3aHHbIe B npennoxenuy_order_by — dzpe2upyemuvlMu apsymeHmamu. B oTnuyue oT
apryMeHTOB OOBIYHOM arperaTHOM (GYHKIUMY, HETIOCPEeACTBEHHbIE apTyMEHTHI BEIYMCIISIOTCS OJJHOKPATHO
IOJIs KaKIOOT0 BhI30Ba (DYHKIIUH, a He [OJI9 KaXKOOW CTPOKU. DTO 3HAUUT, YTO OHU MOTYT COZepxKaTh IIe-
PEeMeHHBIe, TOJILKO €CJIM 3TU NMepPeMeHHbIe CTPYIIIIUPOBAHbE B GROUP BY; 3TO CyTh TO K€ OTpaHHUYEHUE,
4TO melicTBOBao ObI, OyOb 9TH HETIOCPEOCTBEHHLIE apI'YMEHTHI BHE arperaTHoro BeipaxkeHusi. Hemocpe-
CTBEHHBIE apTYMEHTHI OOBIYHO HCIIOJIL3YIOTCSI, HaIpUMeEpP, OJI YKa3aHus 3HaUYeHUS IIPOLEeHTUIsI, KOTO-
poe UMeeT CMHEICJI, TOJIPKO €CIIU 3TO KOHKPETHOE YMCJIO [JIsi BCero pacyéTa arperatHoi ¢pyukmnuu. Criu-
COK HEIIOCPeOCTBEHHHIX apTYMEHTOB MOKeT OBITh IYCT; B 9TOM CJIy4Yae 3allHIIuTe IIPOCTO (), HO HE (*).
(Ha camomMm gene PostgreSQL nmpumeT 00e 3amucH, HO TOIBKO IIepBasi COOTBETCTBYeT cTaHmapTy SQL.)

[Tpumep BBI30Ba COPTUPYIOIIEH arperaTHON GyHKIIUHN:

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

oHa mosyy4aeT 50-# IPOIEHTWU/Ib, WJIM MeOuaHy, 3HaYeHus CTo0Ia income M3 TAOIHUITBI households.
B manHOM citydae 0.5 — 39TO HEIIOCPEACTBEHHEBIM apryMeHT; ecjii Obl ApOOh IIPOIEHTHIISI MEHSJIach OT
CTPOKH K CTPOKE, 9TO He UMeJIo OBl CMEICTIA.

Ecnu mo6aBieHo npennoXxeHue FILTER, arperaTHoOU (byHKIJ;I/II/I II0JaI0TCA TOJIBKO T€ BXOOHBIE CTPOKH, OJId
KOTOPHBIX ycrnoBHe_ _¢unbTpa BEIYHUCIIAETCA KaK HCTUHHOE; OPYyrue CTPOKH OT6paCLIBaIOTC5{. HaanMep:
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SELECT

count (*) AS unfiltered,

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

(1 row)

ITpemonpenenénHbie arperaTHble GYHKIMY onucaHkl B Pa3sgerne 9.21. [Tonb30BaTeIb TaKKe MOXKET OIIpe-
IeJINThL ApYyTrue arperaTHbie QYHKIUH.

ArperaTHoe BrRIpaXkeHUe MOXKeT (GUIypHpPOBaTh TOJIBKO B CHHCKE PE3yJIbTaTOB WM B IIPEAJIOKEHUH
HAVING KOMaHAbl SELECT. Bo Bcex OCTanbHEIX NIPeAJIOKEHUAX, HallpuMep WHERE, OHU 3allpellleHbl, Tak
KakK 3T IPENIOKEeHUs JIOTUYECKU BBIUMNCISIIOTCS OO0 TOr0, KakK GOPMUDPYIOTCS pPe3yJIbTaThl arperaTHeIX
byHKIIUNA.

Korpa arperatHoe BeIpaXkeHUe UCIIONb3yeTCs B rmogs3amnpoce (cM. [Togpasmen 4.2.11 u Pazgen 9.24), oHo
OOBIYHO BHIYHUCJIIIETCS [JIS BCEX CTPOK Ioa3arnpoca. Ho ecnu B apryMeHTax (MU B ycrosuu_filter) ar-
peraTHOM QPyHKITUYM eCTh TOJIBKO IIEPEMEHHBIE BHEIITHET'O YPOBHS, arperaTHast GyHKIIMS OTHOCUTCS K OIH-
XKaulleMy BHEITHEMY YPOBHIO U BEIUKCIISETCS IOJISI BCEX CTPOK COOTBETCTBYIOIIIETO 3ampoca. Takoe arpe-
I'aTHOE€ BHEIPpaXKeHHeE B II€JIOM ABJIAE€TCA BHeHJHeﬁ CC]:IJ'IKOﬁ OJIsi CBOEro 1og3alipocCa M Ha KaXJOM BEIYHNC-
JIEHUU CUUTAEeTCA KOHCTaHTOfI. HpI/I 9TOM ,'E[Ol'IyCTI/IMoe IIOJIOZKEeHue aneTaTHOﬁ (l)y'HKI_II/II/I OrpaHHU4YHuBa-
€eTCs CIIMCKOM Pe3yJIbTaTOB M IIPEAJIOKEeHNeM HAVING Ha TOM YPOBHE 3allpOCOB, I'le OHa HaXOOUTCH.

4.2.8. Bbi30Bbl OKOHHbIX (PpYHKLUHA

Bui308 0koHHOU (pyHKUUU TIpeACcTaBaseT co00M MpuMeHeHe QyHKINY, TOA00HOM arperaTHOM, K HEKOTO-
poMy HabGOpy CTPOK, BEIOPAHHOMY 3aIllpoCcoM. B oTin4Yne OT BEHI30BOB HE OKOHHBIX arperaTHBIX (QYHKITNH,
IIPU 3TOM He IPOUCXOAUT I'PYIIIUPOBKA BEIOPAHHBIX CTPOK B OOHY — KaXfas CTPOKa OCTAETCS OTHENb-
HOU B pe3yJbTaTe 3anpoca. OgHaKO OKOHHasA PyHKIMS UMeeT OOCTYI KO BCEM CTPOKaM, BOLIEOIINM B
TPYIIIYy TeKYyIIel CTPOKHM COTJIACHO YKa3aHHWIO I'PYIIHUPOBKHU (CIIHUCKY PARTITION BY) B BHI30BE OKOHHOM
byuK1MYM. BEI30B OKOHHOM GQYHKIIMY MOXKET UMETh Clieayoliue (GOpMbI:

umd_¢Qyuxkyuu ([ BeipaxeHue [, BripaxeHue ... ]]) [ FILTER ( WHERE npennoxeHHe_QHUIbTPa ) |
OVER wmMg OKHa

umd_¢Qyuxkyuu ([ BeipaxeHue [, BripaxeHue ... ]]) [ FILTER ( WHERE npennoxeHHe_QHUIbTPa ) |
OVER ( onpenmeiieHHe_OKHAa )

umda_¢yuxkguu ( * ) [ FILTER ( WHERE npennoxenwe ¢uinbrrpa ) | OVER uMg_OKHa

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

3nech onpenenenne_oxHa 3allUCHIBAETCS B BUME

[ mmMga_cymecTByomEero_oxHa |

[ PARTITION BY Brpaxewuwe [, ...] ]

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

[ ompemenenue_paMkH ]
Heo6s13aTenbHOE onpenenenue_pamxu MOXKET UMETh BU:

{ RANGE | ROWS | GROUPS } Hauvamo_paMKH [ HCKIOYEHHE_pPaMKH |
{ RANGE | ROWS | GROUPS } BETWEEN mayvamno_pawmxku AND koHeIl paMKH [ HCKIOUYEHHE_ pPaMKH ]

3HerHaqaﬂo_paMKHIIKOHeu_paMKHBaH&mTCHOHHHN[HBCHeHyKHHHXCHOCOGOE

UNBOUNDED PRECEDING
cruemenue PRECEDING
CURRENT ROW

cruemenue FOLLOWING
UNBOUNDED FOLLOWING

W HCKIINYEeHHE paMKH MOXKET OBITH CIIeAYyIOLINM:
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EXCLUDE CURRENT ROW
EXCLUDE GROUP
EXCLUDE TIES
EXCLUDE NO OTHERS

3mech Belpaxenue — I9TO noboe BEIPpAKE€HUE 3HAYEeHHUA, HEe COoOOepxKalllee BhI30OBOB OKOHHEBIX q)YHKHI/II;I

uMsg_okxHa — CCBIJIKA Ha UMEHOBAHHOE OKHO, OIpenesIEHHOe IIPeaIoKeHneM WINDOW B JaHHOM 3aITpoce.
Tak>ke BO3MOXKHO HamucaTh B CKOOKaX IOJIHOE onpeneneHue_oxHa, UCIIONb3YS TOT K€ CUHTAKCHUC OIIpe-
IeleH1s UMeHOBAHHOTO OKHA B MPenJIoKeHNH WINDOW; moapoOHee 3TO OIMMCAHO B cipaBke mo SELECT.
CTOUT OTMETHUTh, YTO 3alUCh OVER umg_oxHa He ITOIHOCTBHIO paBHO3HaA4YHa OVER (umMg_oxHa ...); IO-
CJIGJIHI/IIZ BAaPHAHT IIOAPa3yMeBaeT KOIIMPOBaHWE U U3SMEHEHUE OIIpeeJyIieHUud OKHA U He 6y;£[eT OOIIYyCTH-
MEIM, €CJIH OIIpefesIeHrne 9TOTO OKHA BKJIIOYaeT OlpenesieHue paMKU.

Yka3aHue PARTITION BY IpynmnupyeT CTPOKH 3alpoca B pasdesbl, KOTOPHEE 3aTeM o0pabaThIBAIOTCSA
OKOHHOU (QyHKIIMel He3aBUCUMO APYT OT Apyra. PARTITION BY paGoTaeT nofgo6HO IIpenioKeHnIo GROUP
BY Ha YpOBHe 3alpoca, 3a UCKJII0YeHUueM TOI0, YTO €ro apryMeHTHl BCerpga IIPOCTO BEIPaXKeHus, a He
“MeHa BEIXOJHBIX CTOIOI0B UK YKcia. be3 PARTITION BY BCe CTPOKH, BeIlaBaeMble 3alIpOCOM, paccMart-
pHBalOTCSA KaK OOUWH pa3fell. YKa3aHue ORDER BY ONpefesseT MOPSIHOK, B KOTOPOM OKOHHas QyHKITHUS
obpabaThsiBaeT CTPOKH pa3fena. OHO Tak ke MOoJ00HO IMpesIoKeHUI0 ORDER BY Ha YpOBHe 3alpoca U
TaK e He IpUHUMaeT UMeHa BBIXOJHBIX CTONIOII0B UIK YKcia. be3 ORDER BY CTPOKHM 00pabaThIBarOTCS
B HEOIIPENEIEHHOM IOPSAOKE.

onpenelleHHe_paMKH 3amaéT Ha60p CTPOK, 06pa3y'I-OI.T.II/IX pamMKy OKHdA, KOTOPasd InIpeacTaBiigdeT co0oi1 mofg-
MHOZKECTBO CTPOK TeKyILIero pa3aejia U MCIIOJIb3YyeTCA OJId OKOHHBEIX (l)yHKLII/IfI, paGOTaIOH.II/IX C paMKOfI,
a He CO BCeM pa3fgeiioM. ITooMHO2KECTBO CTPOK B paMKe MOXKeET MEHATHECSA B 3aBUCHUMOCTH OT TOI'O, KaKas
CTpPOKa SABJIAE€TCA TeKyH.IefI. PaMKy MOZKHO 3a4aTh B peXXKUMaX RANGE, ROWS UJIM GROUPS; B KaXXOOM CJIy4dae
OHaA HaYHUHAETC C IIOJIOZKEHUA Havano_paMxH U 3aKaHUYUBAETCA IIOJIOZKEHUEM KOHeI__paMKH. Ecnu xorme-
IJ_paMxH He 3aa€TCcs SIBHO, nmopgpasyMeBaeTcsi CURRENT ROW (TeKyHIaH CTpOKa).

Ecnu mavano_pamxu 3aJaHO KaK UNBOUNDED PRECEDING, paMKa HAa4YHMHAETCS C IIePBOM CTPOKH pa3fena,
a eCIIM xowmel_pamxky OMPedeIéH KaK UNBOUNDED FOLLOWING, paMKa 3aKaHYHBAETCS IMOCJIeTHEH CTPOKOMH
pasmena.

B pexxumMe RANGE WU GROUPS mavano_pamki, 3adaHHOe KaK CURRENT ROW, oIpefenseT B Ka4yeCTBe Hada-
Jla IIEPBYIO POOCMBEHHYI0 CTPOKY (CTPOKY, KOTOpas IPHU COPTUPOBKE COTJIaCHO YKa3aHHOMY OJIS OKHa
IpenIoKEeHWI0 ORDER BY CUMTaAETCS PAaBHOM TEKYIIEN), TOTOA KaK xoHern_pamki, 3a0aHHBIA KaK CURRENT
ROW, OIlpefesnisieT KOHIIOM PaMKH IIOCJIEAHIOI0 POOCTBEHHYIO CTPOKY. B pexkuMe ROWS BapuaHT CURRENT
ROW ITPOCTO 0603HAYaAET TEKYIIYIO CTPOKY.

B BapuaHTax ompeneneHus PpaMKHU cvemesnue PRECEDING U cmemernre FOLLOWING B KQUECTBE cMemeHHd
OOJI2KHO 3aJaBaThbCsd BEIPazKeHHE, He cogepzKalllee Kakue-mbdo IIepeMEHHEIE€ U BBI3OBEI arperaTHBIX UJIN
OKOHHBIX pyHKIUN. YTO MMeHHO OyAeT Oo3HadaTh cremernxe, ONIPEAENsIEeTCS B 3aBUCUMOCTH OT PeXKUMa
paMKu:

* B pexXume ROWS cmemernue OOMKHO 3amaBaThbCA OTIUYHBIM OT NULL HeoTpuIaTeIbHBIM LE€JIBIM YUC-
JIOM, ¥ 3TO YHCJIO OIpedesisieT COABUT, C KOTOPHIM Hadasio PaMKU ITO3ULIMOHUPYETCS IIepel TEKYIeh
CTPOKOM, a KOHEelI] — II0CJie TEKYIEN CTPOKH.

* B pexumMe GROUPS cvemenne TaKXKe OOJIZKHO 3amaBaThbCA OTIIMYHEIM OT NULL HeoTpuIlaTEIbHEIM 1i€e-
JIBIM YHCJIOM, ¥ 3TO YHCJIO OIpefessieT COBUT (110 KOJIUYEeCTBY I'PYII POACTBEHHEBIX CTPOK), C KOTO-
PBIM Hadayio paMKM NO3UIIMOHUPYETCS epen I'PYIIION CTPOK, POOCTBEHHBIX TEKYIEN, a KOHEl —
IocJjie 3ToM rpynIbl. ['Pynny pofCcTBEHHBIX CTPOK 00Pa3yiOT CTPOKH, KOTOPhIE CUUTAIOTCS PaBHBIMU
COTJIaCHO ORDER BY. ([I71 uCHIONIb30BaHUS pexXuMa GROUPS oIpefesieHre OKHa JOJIXKHO comepKaThb
npenoxeHne ORDER BY.)

* B pexuMe RANGE OJid UCIIOJIb30BAaHUA 3TUX YKa3aHI/Ifl npenjoxeHnue ORDER BY OOJIZKHO COAEpPZKaThb
POBHO OfMH CTOJIOEL. B 9TOM cliy4yae cruemerre 3a0aéT MAaKCUMaIbHYIO PA3HUIY MEXAY 3HAYEHU-
€M 3TOro CToJIOLa B TEKYIIE! CTPOKe U 3HAUEHUEM €ro Ke B IPEAIIECTBYIOIINX UTH IOCIERyI0-
IIIUX CTPOKaX paMKu. THUI JaHHBIX BEIPAXKEHUS cMemerye 3aBUCUT OT THUIIA HAHHBIX YIIOPSTOYHUBAO-
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mero crosbia. s YUCIIOBLIX CTOJIOIIOB 3TO OOBIYHO TOT K€ YHMCJIOBOM THII, a IOJISI CTOJIOIIOB C TH-
IIOM faTa/BpeMsi — THI interval. Hampumep, ecinu yrmopsgodYnBaOIni CTOIOEI UMEeT THUII date
UJIN timestamp, BO3MO2KHA TaKasl 3alllMCh: RANGE BETWEEN 'l day' PRECEDING AND '10 days'
FOLLOWING. 3HAUeHUuEe cremerue IIPU 9TOM MOXKET TaK Ke ObITh OTIuYHBEIM OT NULL u HeoTpulia-
TEJbHBIM, XOTS YTO CUUTATL «HEOTPHUIIATEJIbHLEIM», OyOeT 3aBUCUT OT TUIIA TaHHHIX.

B mo6om ciydae pacCTosiHME OO0 KOHIIAa PaMK{ OTPAaHMYMBAETCS PACCTOSHUEM [0 KOHIA pas3fera, Tak
YTO IJiS CTPOK, KOTOphle HaXOOATCS y KOHIIa pa3fesia, paMKa MOXKET COmepzKaTbh MEHbIe CTPOK, YeM
OIS OPYTHUX.

3aMeThTe, 4YTO B pexrnMaxX ROWS M GROUPS YKa3aHUuA 0 PRECEDING X 0 FOLLOWING paBHO3HA4YHEI YKa3aHUIO
CURRENT ROW. OOBIYHO 3TO CIIpaBeOJINBO U OJId peXXHMa RANGE, B ClIy4dae IMOaXOoOsllero OJjid TUIIa JaHHBIX
omnpenesleHnsa SHa4YEeHUA <HYJIA».

HoTonmHeHne ucxnoueHue_paMxu IT03BONISET UCKITIOUUTD U3 PAMKU CTPOKH, KOTOPBIE OKPY2KAIOT TEKYIYIO
CTPOKY, mazKe eCJIU OHU MOJIZKHBI OBITH BKIIOUEHEI COTJIACHO YKa3aHUIM, ONPEIeISIONINM Hadyaslo U KOHel]
paMKu. EXCLUDE CURRENT ROW MCKJIIOYaeT U3 paMKU TEKYIIYI0 CTPOKY. EXCLUDE GROUP HCKJIIOYaeT U3
PaMKu TeKy'I_LIy'IO CTpOKy U POOCTBEHHEIE e171 COT'JIaCHO HOpHHKy COPTUPOBKH. EXCLUDE TIES HCKIIIOUAeT
U3 paMKM BCe POACTBEHHBLIE CTPOKHU [JIsT TEKYIel, HO He COOCTBEHHO TEKYIIyI0 CTPOKY. EXCLUDE NO
OTHERS IIPOCTO SIBHO BHIpa’kaeT IIOBeeHNe II0 YMOJ4YaHUI0O — He MCKJII0oYaeT HU TEKYIIYyI0 CTPOKY, HU
POOCTBEHHEIE €.

ITo ymom4aHuIO paMKa ONpeensaeTcss KakK RANGE UNBOUNDED PRECEDING, YTO PAaBHOCHJIbHO PaCIIUpPEH-
HOMY OIpeeNeHnI0 RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW. C yKa3aHWeM ORDER BY
9TO O3HAYaeT, YTO paMKa Oy[eT BK/I0YaTh BCe CTPOKHU OT Havalla pasfiesia A0 MOCemHel CTPOKHU, PO-
CTBEHHOM TeKyIleH (/s ORDER BY). Be3 ORDER BY 3TO O3HAYaeT, YTO B PAMKy BKIIIOUAIOTCS BCE CTPOKH
pa3me’ia, TakK KakK BCe OHM CUMTAIOTCS POOCTBEHHBEIMU TEKYIIEH.

el CcTBYIOT TaKXKe Cledylllie OTrpaHWYEeHHA: B KaUeCTBE Hauana_pavkd HENIb3s 3adaTh UNBOUNDED
FOLLOWING, B Ka4eCTB€ xoHya_paMkyd HE OOIIyCKaeTCa UNBOUNDED PRECEDING M xorer _paMxix HE MOXKET
UOTHU B IIOKA3aHHOM BHIIIE CIUCKE YKa3aHuil wavano_pamxu AND xomen_pamxwu Iepen mavamnom_pamku. B
YaCTHOCTH, CUHTAKCUC RANGE BETWEEN CURRENT ROW AND cmemenue PRECEDING He monyckaetcs. Ho
IIpU 3TOM, HAIlpuMep, OIIpefejleHne ROWS BETWEEN 7 PRECEDING AND 8 PRECEDING OONYCTHUMO, XOTS
OHO ¥ He BHIOEpPEeT HUKAaKHue CTPOKH.

Ecnu moGaBneHo mpemoxkeHue FILTER, OKOHHOM (DYHKIIUM ITOHAIOTCS TOJIPKO T€ BXOAHBIE CTPOKH, IJIS
KOTOPBIX ycroBHe_¢uns rpa BEIYUCISIETCS KaK UCTUHHOE; IPYTHe CTPOKK 0TOpachBatoTCs. [IpemoxkeHmne
FILTER OOMyCKAeTCs TOIbKO OJIS arPeTrupPYIOMNX OKOHHBIX (DYHKIIHH.

BcTpoeHHble OKOHHBIE QYHKIMU OomucaHbl B Tabnwuile 9.65, HO MOMb30BaTENh MOXKET PACIIUPUTH ITOT
Habop, co3maBas co6cTBeHHBIE PyHKIMK. KpoMe TOTO, B KaYeCTBE OKOHHBIX QYHKIIMH MOXKHO UCITOTb30-
BaThb M00BIE BCTPOEHHBIE UJTH TTOMb30BaTEIbCKUE YHUBEPCATbHEIE, @ TAKXKE CTaTUCTUYECKHE arperaTHhIe
dyakumu. (CopTUpyIOIIMEe U TUIOTE3UPYIONINEe arperaTHiie QYHKIIMY B HACTOSIIEE BPEMST KCTIOTb30BaTh
B KQYEeCTBE OKOHHBIX HEJIb351.)

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

BrI30BEI OKOHHBIX (DYHKIINH pa3penieHsl B 3alIpocax TOJILKO B CIIMCKe SELECT U B IPeOJIOKeHNUU ORDER BY.
IomonmHuTEeTbHO 00 OKOHHBIX PYHKITUSIX MOXKHO y3HATh B Paspnerne 3.5, Pazmerne 9.22 u [Toapasnene 7.2.5.

4.2.9. NpuBepeHusa TUNOB

ITpuBepmeHue TUMA onIpeAeisieT Ipeobpa3oBaHre HaHHBIX U3 OOHOTO TUIIA B Apyroi. PostgreSQL Bocmipu-
HUMaET OBe PaBHOCUJIIbHBIE 3alIUCHU ITPUBEOEHUS TUIIOB:

CAST ( BolpaxeHHe AS THI )
BRIPAXEHHE: : THII
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3anucek ¢ CAST COOTBETCTByeT cTaHpapry SQL, Torga Kak BapuaHT C :: — HCTOPUYECKOE Haclenue
PostgreSQL.

Korpa mpuBemeHUI0 MOABEPTaeTCs 3HAYEHUE BRIPAKEHMST U3BECTHOTO THUIIA, TPOUCXOAUT Tpeobpa3oBa-
HUEe THUIIa BO BPEMS BHITIOTHEHUSI. DTO MPUBeAeHWe OyAeT YCIEeITHEIM, TOJTBKO €CITU ONMPEeAeéH TOIX0IsI-
mWui omepaTop nmpeobOpa3oBaHus TUMOB. OOpaTUTE BHUMaHWE Ha HEOGOJBIIOE OTIWYKUE OT MPUBEIEHUS
KOHCTaHT, omucaHHoTro B [Tompa3nene 4.1.2.7. [IpuBeeHWe CTPOKHU B YHUCTOM BUE TPENCTABIISIET COOOM
HayvaJbHOE MMPHCBaMBaHWE CTPOKOBOM KOHCTAHTH U OHO OymeT YCHEeIIHBIM s T000r0o Tuma (KOHEeYHO,
€CJIM CTPOKAa CONEPKUT 3HAUYEHNeE, TPUEeMIeMOoe OJIsT JaHHOTO THUTa JaHHBIX).

fIBHOe IIpHBeieHNEe TUIIA MOXKHO OITYCTUTD, €CJIM BO3MOXKHO OTHO3HAYHO OTPEIeIUTh, KAKOH THUI MOJIXKHO
MMEeTh BHIpaXkKeHue (HalmpuMep, KOTrma OHO IPUCBANBAETCS CTOJIOIY TaOJIMIIH); B TAKUX CIydasix CUCTeMa
aBTOMAaTHYeCKHU Impeobpa3yeT Tull. OMHAKO aBTOMAaTHYeCKoe IIpeoObpa30BaHue BHIIOTHIETCS TOMBKO OIS
IpUBeeHUH C IOMETKOH «IOIMyCKaeTCs HesiBHOe MpUMeHeHHue» B CUCTEMHEIX KaTalorax. Bce ocTanbHbIE
IpUBeNeHus MONIKHEI 3alUChIBATLCSA SIBHO. ITO OTPaHUUYEHUE IT03BOJIsIeT 130exkKaTh CIOPIPU30B C HesIB-
HEIM IpeoOpa30BaHUEM.

Takke MOXXHO 3alucaTh IIpUBEeOEHNEe TUIla KdaK BEISOB (bYHKI.[I/II/I:
uMg_rtHuna ( BbepaXeHHEe )

OpHako 910 O6ymeT paboTaTh TONBKO OJIS THUIIOB, UMEHA KOTOPHIX SABISIOTCS TaKKe OOIIYCTUMBIMU HMMe-
Hamu QyHKUME. Hanpumep, double precision TakK MCIOIb30BaTh HEJb3, a float8 (aJlbTepHATUBHOE
Ha3BaHUeE TOrO XKe Tulla) — MOXHO. KpoMe Toro, MeHa TUIIOB interval, time U timestamp U3-3a CUH-
TAaKCUYECKOT0 KOH(IMKTa MOXKHO HCII0JIb30BaTh B TaKOM 3aliCH TOJMBKO B KaBhIYKax. TakuM o0pa3oM,
3amnuch MPUBEMEHUS TUIIA B BUE BHI30Ba (YHKIIMU MPOBOLMPYET HECOOTBETCTBUS U, BO3MOXKHO, JIyUIIle
OyneT e€ He TPUMEHSATh.

IIpuMmeyanue

[IpuBemeHue TUIIA, IPEeACTaBIeHHOE B BUE BbI30Ba QYyHKIIMH, Ha CAaMOM [iejie COOTBETCTBYET BHYT-
peHHeMy MexaHU3MYy. [lake IIpU UCIOJIb30BAaHMU OBYX CTAHOAPTHHIX THUIIOB 3allMCH BHYTPU IIPOUC-
XOOWUT BBHI30B 3aPETHUCTPHUPOBAHHON (PYHKIIMHU, BHITOIHSIONEH npeodpa3oBanue. [1o cornameHuo
MMEeHEeM TaKoW (YHKIHU NpeoOpa30BaHUs SIBJISETCS UMS BBIXOJHOTO THIA, U TAKUM 00pa3oM 3a-
IIICh «B BUIE BbI30Ba (DYHKIIUKU» €CTh HEe UYTO MHOE, KaK IIPSAMOM BHI30B HUXKenexkKallel QyHKINU
mpeobpa3oBanus. [Ipy co3maHWM MEePEHOCHUMOIO MPUIOXKEHUS Ha 9TO IIOBEeOeHUe, KOHEeYHO, He
crenyeT pacCUMTHIBaTh. IlompobHee 310 onmcano B ciipaBke CREATE CAST.

4.2.10. MNpunMeHeHue npaBuJ1 COPTUPOBKHU

IMpemoxkenne COLLATE IepeoInpenessieT IpaBUI0 COPTUPOBKU BhIpaxkeHus. OHO mobGaBiIsieTcs mociie
BBIPAXKEHUS:

BripaxeHHe COLLATE npaBHIO_COPTHPOBKH

I'0€ npaBHIO_COPTHPOBKH — I/IJ:[eHTI/I(bI/IKaTOp IIPpaBHJIa, BO3BMOXKHO OOMOIHEHHEIN UMEHEM CXEMHI. Hpen-
JIOXKeHHne COLLATE CBA3bIBA€T BhIPaXKE€HHEe CHUJIbHee, YeM OIlepPaTOpPhI, TaK 4YTO IIPHU HGOGXOHI/IMOCTI/I CJie-
AOyeT UCIIOJIb30BaTh CKOOKH.

Ecnu IIPAaBUJIO COPTUPOBKH HE OIIPpEOEeJZIEeHO ABHO, CUCTeéMa 6o BBIGI/IpaeT ero mo cronbiam, KOTOpPkBIE
HUCIIOJIB3YIOTCA B BEIPAXKEHUH, 6o, ecyiu TaKuX CTOJIOIIOB HET, IIePEeKII0YaeTCsa Ha YCTaHOBJIEHHOE HOJIA
0a3nl MJaHHBIX IIPaBUJIO0O COPTHUPOBKHU I10 YMOJIYAaHHUIO.

IMpennoxeHne COLLATE HMeET [Ba PaCIPOCTPAHEHHBIX IIPUMEHEHUs: IIepeonpeneeHne IopsaaKa cop-
THPOBKH B IIPEJIOKEHUN ORDER BY, HAallpuMep:
SELECT a, b, c FROM tbl WHERE ... ORDER BY a COLLATE "C";

¥ IepeonpeneeHre NPaBUI COPTUPOBKY ITPU BHI30Be (YHKIIMH HJIM OIIEPAaTOPOB, BO3BPAIIAOIIUX S3bI-
KO3aBUCHUMEIE PE3YJIbTAaThl, HAIIPUMED:
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SELECT * FROM tbl WHERE a > 'foo' COLLATE "C";

3amMeThbTe, YTO B [TIOCJIEHEM CiTydae IIpeioxkeHrne COLLATE fo0aBJIeHO K apryMeHTY oIlepaTopa, Ha Jeu-
CTBHE KOTOPOI'O MEI XOTHM ITOBJIUATE. HpI/I 9TOM HE€ MMeeT 3Ha4YeHHUd, K KaKOMY UMEHHO apPIryMEeHTYy OIle-
patopa unu QyHKuMu mo6aBnsgeTcs COLLATE, TaK KakK MIPABUJI0O COPTUPOBKYU, MPUMEHSIEMOE K OTIEpPaTopy
unu QYHKIIMU, BRIOMPAETCS MPU PACCMOTPEHUM BCEX apTyMEHTOB, a SIBHOE MPeJIoXkKeHue COLLATE IIe-
peompenensieT MpaBujla COPTUPOBKHY OJIsi BCeX APYTUX apryMeHToB. (OmHAKO moOGaBiieHWEe Pa3HbIX Mpef-
JIOKEHUU COLLATE K HECKOJIbKHUM aprymMeHTaMm OymeT ommOKou. [Togpo6Hee 06 aTom cM. Paspmen 23.2.)
TakuMm 06pa3oM, 9Ta KOMaHa BEIOACT TOT K€ Pe3yJIbTarT:

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

30€eChb IIPAaBUJIO COPTUPOBKHU HEJIb35 IIPDUMEHUTH K PEe3YyJIbTAaTy OollepaTopa >, KOTOprfI nMeeT HeCpaBHU-
BaeMBbIll TUI JaHHBIX boolean.

4.2.11. CkansapHblie noa3anpochl

CranspHBIM IOA3AIpPOC — 3TO OOBIYHLIN 3alpPoC SELECT B CKOOKax, KOTOPHIM BO3BpalllaeT POBHO OOHY
CTPOKYy ¥ opuH cronben. (Hanmcanne 3anpocoB ocBellaeTcs B I'maBe 7.) Ilocie BHIIIONHEHUS 3alpoca
SELECT €r0 eOVHCTBEHHEIU pe3yIbTaT UCIIOIb3YEeTC B OKPYyzKawlileM ero BelpaXeHuu. B KkaduecTBe CKa-
JISPHOTO TIOA3ampoca HeJlb3s UCIOIb30BaTh 3alPOCH], BO3BpallaIIue 60jiee OOHON CTPOKHU MJIU CTOJIO-
na. (Ho ecnu B pe3ysbTaTe BHIIOJIHEHMUS IOA3alIPOC He BEPHET CTPOK, CKaJIIPHEBIN Pe3yIbTaT CUUTAETCSA
pasusiM NULL.) B mog3anpoce MOXKHO CCHIJIaThCA Ha IIepeMeHHbIe U3 OKPYZKalollero 3arpoca; B IPOoIec-
Ce OHOTO BHIYMCIIEHUS TTOA3AINpoca OHU OyOyT CYUTATHCS KOHCTaHTaMu. [I[pyrvue BEIpazKeHUs C IOn3a-
npocaMu onucaHs B Pazpene 9.24.

Hampumep, cienyrommii 3apoc HaX0OUT YHUCIIO XKUTEeJIed B CaMOM HaCeJIEHHOM I'Opofie B KaXKOM IIITaTe:

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

4.2.12. KOHCTPYKTOpPblI MACCUBOB

KoHCTpyKTOp MaccuBa — 3TO BEIpazkKeHHUe, KOTOPOe CO3[aéT MaCCUB, OIIpefendas 3HaUYeHUsI ero 3JIeMeH-
TOB. KOHCTPYKTOpP IIPOCTOT0 MaCCUBa COCTOUT U3 KJIKUYEBOT0O CJI0Ba ARRAY, OTKPHIBAWIIEN KBagpaTHOU
CKOOKU [, CIIMCKa BHIpaXXKeHUH (pa3meI€HHBIX 3alATHIMU), 3a0al0IIUX 3HaYeHUs 3JIEMEeHTOB MaCCUBa, U
3aKphIBAIOIIEl KBagpaTHON CKOOKH ]. Hampumep:

SELECT ARRAY[1,2,3+47;

ITo ymMOmT4aHMIO TUTIOM 3JIEMEHTOB MaCCUBa CYUTAETCS OOIIMM TUTI [IJIs1 BCEX BhIPaXKeHUH, onIpeneEHHBIM
110 IIpaBuUiaM, OEUCTBYIOIWIMM U OJIS KOHCTPYKUMU UNION M CASE (cM. Paspen 10.5). Bel MoxeTte nepe-
OIIpefesiuTh ero IBHO, IpUBens KOHCTPYKTOP MaccuBa K TpebyeMoMy TUIly, HAIIpUMeED:

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

{1,2,23}
(1 row)

9TO PaBHOCHUJIPHO TOMY, YTO IIPUBECTH K HY2KHOMY THUITY KaXKIOoe BhIPaKeHUE 110 OTHeIbHOCTH. [Toapo6-
Hee NIpUBeOeHNe TUIIOB OmnucaHo B [Togpasnene 4.2.9.

MHoroMepHbIe MaCCUBBEI MOXKHO 00pa30BEIBATh, BKIIAOEIBas KOHCTPYKTOPHE MaCCHUBOB. [Ipu 3TOM BO BHYT-
PEHHUX KOHCTPYKTOpPAax CI0BO ARRAY MOXKHO OIlycKaTh. Hampumep, pe3ynbTaT paboThl 3TUX KOHCTPYK-
TOPOB OOUHAKOB:
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SELECT ARRAY[ARRAY[1,2], ARRAY([3,4]];

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

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

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

MHoOTOMEpHBIE MACCHUBHL IOJIKHEBI OBITh TPSTMOYTOTBHBIMY, ¥ TIO9TOMY BHYTPEHHUE KOHCTPYKTOPHI OAHO-
TO YPOBHSI MOJIXKHBI CO37TaBaTh BIOKEHHBIE MACCUBEI OMUHAKOBOM pa3MepHOCTH. Ji06oe mpuBedeHue TH-
1a, TPUMEHEHHOE K BHEITHEMY KOHCTPYKTOPY ARRAY, aBTOMATUYECKU PACIPOCTPAHSETCS Ha BCE BHYT-
peHHUE.

OJIeMEeHTHBI MHOIOMEPHOI'0 MaCCHBa MOXKHO CO30aBaTh HE TOJIBKO BJIOZKE€HHEIMH KOHCTPYKTOPaMu ARRAY,
HO U OAPyIruMu crmocob6aMH, ITO3BOJISIOIITUMHE IIOJIYYUTHh MAaCCHUBEI HYy2KHOTI'O THIIA. Hanpnmep:

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

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

Bb MOkeTe co3maThk M IyCTOM MAaCCHUB, HO TaK KAaK MAaCCHUB HE MOXKET OBITh HE TUMHU3WPOBAHHBIM, BEI
OOJIXKHBI SBHO MMPUBECTH IIYCTOM MAacCCHUB K HYKHOMY THUIly. Hanpumep:

SELECT ARRAY[]::integer([];

Tak>ke BO3MOXKHO CO3[0aTb MaCCHUB U3 Pe3y/IbTaTOB II0fA3anpoca. B 3ToM cily4yae KOHCTPYKTOP MacCHuBa
3aNKCHBAETCS TakK K€ C KJII0YEeBLIM CJIOBOM ARRAY, 3@ KOTOPHIM B KPYTJIBIX CKOOKaX CJIefyeT IOoA3aIpoc.
Hanpuwmep:

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

(1 row)

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

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

Takoii moa3anpoc JOIXKEeH BO3BpaIlaTh OOUH cTo0el. Eciu aToT cTonbelr MeeT THI, OTJIMYHEIHA OT Mac-
CHBa, PEe3YIbTUPYIOIINH OMHOMEPHEIM MacCUB OyIeT BKITIOYATh 3JIEMEHTHI OJI KaXKOOMW CTPOKU-PEe3Yib-
TaTa MOO3aIpoca M TUIIOM 3JieMeHTa OymeT TUll cTonbiia pe3ynbTraTa. Eciu ke Tum cTonbiia — MaCCHB,
OymeT co3maH MacCHUB TOTO XK€ THIIa, HO OO0IbIIell pa3MepPHOCTH; B JII0OOOM CiTydae BO BCEX CTPOKaX ITOfI-
3ampoca JOIXKHBI BEIHAaBaThCsI MACCHUBHI OMUHAKOBOM PAa3MEPHOCTH, YTOOH MOXKHO OBIJIO IOJIYYUTh MIPSI-
MOYTOJIbHBIN Pe3ybTart.
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Wnpekcel MaccuBa, CO3MaHHOI0 KOHCTPYKTOPOM ARRAY, BCerfia HaunHAaITCA ¢ ogHoro. [TonpobHee o mac-
cuBax BH y3HaeTe B Pa3pgene 8.15.

4.2.13. KOHCTPYKTOPbI TabZIMYHBbIX CTPOK

KoHcTpykTOp TaGNMuYHOM CTPOKKM — 3TO BRIpAXKEeHUE, CO3[alollee CTPOKY MU KOPTEXK (MJIM COCTaBHOE
3Ha4YeHUe) U3 3HAUYEHUU ero apryMeHTOB-nojieli. KOHCTPYKTOP CTPOKH COCTOUT M3 KIIIOYEBOTO CJIOBa
ROW, OTKpPHIBalOIe KPYTjIoi CKOOKM, HECKOIBKUX BhHIpaKeHUU (pa3desIEHHBIX 3alsSThHIMU), ONIPENeNIsio-
WX 3HAYEeHUS I0JIed, U 3aKphIBaloled CKOOKMU. [Ipu 9TOM BhIpaXKeHUS MOTYT OTCYTCTBOBATh, TO €CTh
KOHCTpPYyKTOp umMmeet Bug ROW(). Hanpuwmep:

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

Ecnu B ciucke 6oyee OOHOT'O BEIPAXKEHH, KJIII0YeBO€e CIIOBO ROW MOZKHO OIIYCTHUTh.

KOHCTPYKTOP CTPOKM ITOAOEPKUBAET 3aIlUCh cocTasHoe _sHadenue.*, IIPA 9TOM TaHHOE 3HaueHue OymeT
Pa3BEPHYTO B CIIMCOK 3JIEMEHTOB, TaK ke, KaK B 3allUCU .* Ha BEPXHEM YPOBHE CIHMCKa SELECT (CM.
ITompasmen 8.16.5). Hampumep, eciau TabauIa t COOePKUT CTOJOIEI £1 U £2, 9TH 3alINCH PAaBHO3HAYHEI:

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

IIpumMeuyanue

Do Bepcuu PostgreSQL 8.2 3anucsk .* He pa3BopadunBajach B KOHCTPYKTOPax CTPOK, TaK YTO BEI-
paXxeHme ROW (t.*, 42) cO3maBaJio COCTaBHOE 3HAa4YEeHWeE U3 [OBYX I10Jiel, B KOTOPOM IIEPBOE II0JIe
Tak ke ObUIO cocTaBHEIM. HoBOe moBemeHmne 00BIYHO Oosee moie3Ho. Ecim BaM HYXKHO MOIyYUTh
IpekHee MOBegeHue, YTOOh OOHO 3HaYEHUE CTPOKHU OBIJIO BJIOJKEHO B APYroe, HAIIUIITUTE BHYTPEH-
Hee 3Ha4YeHue 6e3 .*, HampuMep: ROW (t, 42).

ITo yMonMuaHHUIO 3HAUEHWEe, CO3TTaHHOe BhIpaxkeHueM ROW, UMeeT THUIl aHOHUMHOU 3amnucu. Eciu Heo0Xo-
OMMO, €TO MOXKHO IIPUBECTH K UMEHOBAHHOMY COCTaBHOMY THILy — 100 K TUIIY CTPOKH TaOJIHIIEI, THOO0
COCTaBHOMY THIIy, CO3IaHHOMY OIIePaTOpPOM CREATE TYPE AS. fIBHOe MpUBEIEHNE MOXKET IT0OTPeO0BaTHCSI
OIS JOCTHXKEHUST OMHO3HAYHOCTH. Hampumep:

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

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

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

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

SELECT getfl (ROW(1,2.5,'this is a test')::mytable);
getfl
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SELECT getfl (CAST(ROW (11, 'this is a test',2.5) AS myrowtype));
getfl

11
(1 row)

Hcmonb3yst KOHCTPYKTOP CTPOK (KOpTexKel), MOXKHO CO3[aBaTh COCTAaBHOE 3HAUYEHUE IOJIS COXpPaHEeHUS
B CTOJIOIIEe COCTABHOTO THIIAa UK OJIA Nepedaydu GYHKINY, IPUHUMAIOIIEeH cOCTaBHOM mapaMeTp. Kpome
TOT'0, MOJKHO TECTUPOBATh CTPOKM, UCIIOJIb3Yys CTaHdapPTHLIE OTIEPATOPHI CPaBHEHUS, a TaKXKe CpPaBHUBATh
CTPOKHU MexkKAOy co00ii, Kak omrcaHo B Pasmerne 9.25, ¥ UCHOJIb30BAaTh UX B COYETAHUU C MOO3aIIPOCaMHU,
KaK oImicaHo B Pasmersne 9.24.

4.2.14. Npasusia BbIYUCJIEHUSA Bblpa>keHum

ITopsimok BHIYMCIIEHUS MOOBLIPAXKEHUM He oInpenesiEH. B 4aCTHOCTH, apryMeHTHI orlepaTopa Uiu PyHK-
MU He 0053aTeJIbHO BEIYUCIIAIOTCS CJieBa HallpaBo UIX B II000M ApPyromM ¢pUKCUPOBAHHOM IIOPSOKE.

Bonee Toro, ecnu PEe3YyIIbTaT BBIPAXKEHHNWA MOZKHO IIOJIYYUTH, BEIYUCIIAA TOJIBKO HEKOTOPHEIE €TI0 4aCTH,
TOrga Opyrue roaBhIPAXKEeHUA He 6y'I[y'T BBIYHUCIIATBCA BOBCE. HaanMep, €CJIM HalluCaTk:

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

3aMeThTe, YTO 3TO OTJIMYAETCS OT «OITHMU3AIUU» BEIYHUCIEHUS JIOTHYECKUX OIIepaTopoOB CJjieBa HaIlpa-
BO, peaHI/I3OBaHHOﬁ B HEKOTOPEIX A3BIKaX IIPOIrPDaMMHUPOBaAHNA.

Kak cnefcTBue, B CITOXKHBIX BHIPAXKEHUSIX HE CTOUT MCIIONb30BaTh PyHKIUU C MOOOYHBIMU 3D PEKTaMU.
Oco6GeHHO OTTaCHO PACCUMTHIBATH HA MOPSAOK BHIYMCIEHUS MM MOOOYHBIE 3(PDEKTH B MPEAIOKEHUIX
WHERE ¥ HAVING, TaK KakK 3TH HPENJIOKEHUS TIIATETbHO ONTUMU3UPYIOTCS IIPU IMIOCTPOEHUHU IJIaHa BEHI-
nonHeHUs. JIorudeckue BeIpaXkKeHUs (CodyeTaHUs AND/OR/NOT) B 3THX NPEAJIOKEHUSAX MOTYT OBITh BUOO-
U3MEHEHHI JTI00BIM CITOCOO0M, OITYCTUMBIM 3aKOHaMU ByneBoi anreOpHl.

Korpa mopsimoxk BHIUKCIIEHUS BaXKeH, ero MOXKHO 3a(MKCUPOBATh C IOMOUILI) KOHCTPYKLIUM CASE (CM.
Pazmen 9.18). HannipuMep, Takoii ciocob n3bexkaTh OeJIeHNUs Ha HOJIb B IPENI0KEHUN WHERE HeHaleKeH:

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

I[IpumeHsieMasi TakK KOHCTPYKIIUS CASE 3alIUIlaeT BhIpaXKeHue OT ONITUMMU3alluU, II09TOMY MCIIOJIh30BaTh
€€ Hy2KHO TOJIPKO IPU HeoO0XoouMocCTH. (B gaHHOM ciy4dae ObII0 OBl TyYIlle PeIuTh IPobieMy, Iepenmucan
yCJIOBUE KaK y > 1.5%*x.)

OmHako CASE He BCerga cliacaeT B MONOOHBIX ciy4dasxX. [loKa3aHHBIN BRIIIE IPUEM IIJIOX TEM, YTO HE
IpenoTBpalllaeT paHHee BHIUNCIIeHNe KOHCTAaHTHRIX ITOABEIpaxkeHui. Kak onmcano B Pasgene 36.7, GyHK-
WU ¥ OIlepaTOPH], TOMe4YeHHbIe KaK IMMUTABLE, MOTYT BEIYUCIIATHCA IIPU MJIAHUPOBAHWM, a He BBITIOJ-
HeHUU 3amnpoca. [losaToMmy B ipumMepe

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

, CKOpee Bcero, HpOHBOﬁJIéT OeJIeHrue Ha HOJIb M3-3a TOI'O, YTO IIJIaHHWPOBIIUK IIOIMBITAETCA YIIPOCTUTH
KOHCTaHTHOE€ IIOABEIPAKE€HUE, NaxXKe €CJIh BO BCEeX CTPOKaxX B T&6J’II/II_Ie x > 0, @ 3HAQYUT BO BPEMSI BHINIOJI-
HEeHUsd BeTBb ELSE HUKOI'IA He GYJIGT BBITIOJIHATHCA.

XOTsI 3TOT KOHKPETHBIN IIpUMeP MOKeT IT0Ka3aThCs HagyMaHHEIM, ITIOX0XKHEe CUTYaIluu, B KOTOPHIX HEsIB-
HO MOSIBJISIIOTCSA KOHCTAHTHI, MOTYT BO3HHKATh U B 3alpocax BHYTPH (YHKIIMH, TaK KaK 3HAYEHHUS apry-
MEHTOB (QYHKIIMK U JIOKAJIbHBEIX ITI€PEMEHHBIX IIPH IJIAaHUPOBAHUH MOTYT OLITh 3aMeHEeHb KOHCTAaHTaMH.
IMosToMy, HanpuMmep, B pyHKImAX PL/pgSQL ropa3mo 6e3omacHee s 3alllUTH OT PUCKOBAHHBIX BEIUHC-
JIEHWH KCIIOIb30BaTh KOHCTPYKIHIO IF-THEN-ELSE, 4YeM BhIpazKeHue CASE.
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Emié onuH momoOHEIH HEOCTATOK 9TOTO MIOAX0/Ia B TOM, YTO CASE He MOXKEeT ITPeIOTBPaTUTh BEIUNCIIEHHNE
3aKIII0OYEHHOTO B HEM arperaTHOTO BRIPAaKeHHUS, TaK KaK arperaTHhe BRIPAXKEHUS BEIUUCIISIOTCS Tepe
BCEMM OCTAJIbHBIMU B CIIMCKE SELECT MJIM TPENJIOXKEeHWMW HAVING. Hampumep, B CIeOyIOMeM 3amlpoce
MOZKET BO3HUKHYThH OIIMOKa IeJIeHus Ha HOJIb, HECMOTPS Ha TO, YTO OH Bpofe OBl 3alIMIIEH OT HEE:

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

ArperaTHble QYHKIMU min () U avg () BRIYMCIISAIOTCS HE3aBUCHUMO 110 BCEM BXOOHBLIM CTPOKAaM, TakK YTO ec-
JIX B KaKOU-TO CTPOKeE TI0JIe employees OKaXKeTCSA PaBHLIM HYJIIO, JleJIeHIe Ha HOJIb IPOU30NIOET paHbllle,
YyeM CTaHeT BO3MOXKHHBIM IIPOBEPUTH Pe3yIbTaT GYHKUUU min (). [ToaTOMy, 4TOOH TpOoGIEeMHBIE BXOIHEIE
CTPOKH H3HAYAJIbHO HE IIOIIAJIM B arperaTHyrlo QJYHKHI/IIO, cijienyeT BOCIIOJIb30OBATBCA IIPENJIOZKEeHUAMU
WHERE MM FILTER.

4.3. BbI30B (pyHKL MM

PostgreSQL no3BonsieT BeI3BIBaTh GYHKIUYM C UMEHOBAHHBIMY IIapaMeTpaMy, UCIIONIb3YS 3allUCh C NO3U-
UUOHHOU MM UMeHHOU Tiepemavel apryMeHToOB. iMeHHas mepenada 0CoOeHHO IToe3Ha Ajst GyHKIIUH
CO MHOZKEeCTBOM IIapaMeTpOB, TakK KakK OHa [ejlaeT CBS3b IlapaMeTpPOB U apryMeHTOB 0ojiee sIBHOMU U Ha-
OEXKHOMN. B MO3UIIMOHHOM 3anuCH 3HAYEeHMUS apryMeHTOB QYHKIMNU YKa3bBAIOTCSA B TOM XKe IIOpPSOKe, B
KakKOM OHHU OIHKCaHHI B ollpefesieHny GyHKIMU. [Ipy uMeHHOU ITlepefade apr'yMeHTH COIIOCTaBIISIOTCS C
napaMerpaMu GyHKIHMHY II0 UMeHaM U yKa3bBaTh UX MOXKHO B JII000M Iopsigke. 71 Ka’kooro BapuaHTa
BHI30Ba TaKXKe YYUTHLIBAUTE BIMSAHNE TUIIOB apTyMeHTOB GYHKIIUMN, onucaHHoe B Pazmene 10.3.

ITpu 3amucu J1I06EIM CIIOCOOOM ITapaMeTpPEHI, /IS KOTOPHIX B OIIpeeneHun QYHKIINY 3a0aHbl 3HAaYEHHUS 110
YMOJTYQHHUIO, MOKHO BOBCE He yKa3blBaTh. HO 9T0 0COOGEHHO MOJIE3HO ITPU UMEHHOM Iepemayde, Tak Kak
OITYCTUTBH MOKHO 10001 HaG0op mapaMeTpoB, TOrda Kak IIPU ITO3UIIMOHHON ITapaMeTPhl MOXKHO OIIyCKaTh
TOJILKO IIOCJIEIOBATENILHO, CIIPaBa HaJIeBo.

PostgreSQL TakXke nogpgepKuBaeT CMEeWdHHY Iepefady, Korga mapaMeTphl IePenaloTCs U 10 UMeHaM,
U II0 TIO3ULIMU. B 3TOM cilydae MO3UIIMOHHBIE TTapaMeTPHl JOIXKHEL UOTU IIepel HapaMeTpaMu, liepefaBa-
€MBIMHU II0 UMEeHaM.

Mg paccMOTpPUM BCE TPU BapWaHTAa 3aIlWCHU Ha IPUMEPE CIeAyIomed QyHKIIUN:

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

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

LANGUAGE SQL IMMUTABLE STRICT;

QDYHK]J;I/ISI concat_lower_or_upper UMEET OBa 00s13aTeJILHBIX IIapaMeTpa: a 41 b. KpOMe TOro, €eCTh OOUH
HeoOs13aTeJIbHLIN TapaMeTp uppercase, KOTOPBIM 110 YMOJTYAaHUIO UMeeT 3HadeHue false. APDTYMEHTHI a ¥
b OyOyT CIOKeHBI BMECTe U IIepeBedeHbl B BEPXHUY UIHM HUKHHUN PEeTHUCTP, B 3aBUCUMOCTH OT IIapaMeTpa
uppercase. OcTanbHbIE TOHKOCTH peanu3aluu QyHKIUY ceiiyac He BazKHHI (moapo6Hee 0 HUX pacCKa3aHo
B ['maBe 36).

4.3.1. MNo3uunoHHaA nepepava

[NosumuoHHass nepegada — 9TO TPAOULVOHHBEIM MeXaHU3M Ilepejadd apryMeHTOB (QYHKIUU B
PostgreSQL. [Tpumep Takou 3alucCu:

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

HELLO WORLD
(1 row)

Bce apryMeHTH yKa3aHBEl B 3aJlaHHOM IIOPsiAKe. Pe3ynmbTaT BO3BpAIéH B BEPXHEM PErucTpe, TakK Kak
mapaMeTp uppercase UMeeT 3HaYeHue true. EIé ogun mpumep:

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

hello world
(1 row)

3mechk mapaMeTp uppercase OMYINEH, U IO9TOMY OH IIPUHUMAET 3HaYEHHe 110 YMOJTYaHUIO (false), U pe-
3yNIbTAT MEePEBOOUTCS B HUXKHUK PErucTp. B MO3UIIMOHHOM 3amIKcH 100kl apTYMEHTEI C OIpeIeIEHHEIM
3HAaYEHUEeM I10 YMOJTYaHUI0 MOXKHO OIyCKaTh CIIpaBa HalIeBo.

4.3.2. AMeHHana nepepaya

ITpu uMeHHOU Hepemade OIS apryMeHTa m00aBIIsIeTCs UMsI, KOTOPOe OTHEISIEeTCS OT BhHIPazkeHUs 3Haue-
HUS 3HaKaMu =>. Hampumep:

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

hello world
(1 row)

3mech apryMeHT uppercase OBIJI TaK JKe OIYIIEH, TAK YTO OH HESIBHO IIOJIy4YMJI 3HAYeHNe false. [Ipeumy-
IIECTBOM TAKOM 3aMUCHU SABJISIETCS BO3MOXKHOCTH 3aIIMCHBATh aPTYMEHTHI B JIIOOOM OPSIIKe, HAallPUMeED:

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

HELLO WORLD
(1 row)

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

HELLO WORLD
(1 row)

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

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

HELLO WORLD
(1 row)

4.3.3. CMewaHHaA nepepaya

ITpu cMeIIaHHOM Iepemade NapaMeTpPhl IepPemaTCcs U 0 UMeHaM, U o mo3uiiuu. OgHaKo KakK yzKe OBbLIo
CKa3aHO, UMEHOBaAHHEIE apPTYMEHTHI HE MOTYT CTOSITh IIepefl IO3UITMOHHbEIMU. HanpumMep:

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

HELLO WORLD

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

IIpumMeuyanue

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

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

5.1. OcHOBbI TabnuUL

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

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

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

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

CREATE TABLE my_first_table (
first_column text,
second_column integer

)i

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

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

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

)i

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

Korpma BBl cO3maéTe MHOT'O B3aMMOCBSI3aHHBIX TaOIWI[, UMEeT CMBIC/ 3apaHee BLIOpPATh eOUHBIH
mra610H UMeHOBaHUS Tabiull 1 cToN01I0B. HampuMep, pemmTs, OyayT I B UMeHaXx TaOJIHuIl UCIIOb-
30BaThCS CYIIECTBUTENIbLHEIE BO MHOXKECTBEHHOM MIIH B eMUHCTBEHHOM YHKCJIe (eCTh COOOpakKeHus
B II0JTb3y KaXXIOT0 BapuaHTa).

Ywucno cTosnbiioB B Tabiulle He MOXKET ObITh 0ECKOHEYHBIM. JTO YHCJIO OTPAHUYUBAETCS MaKCHMYyMOM
B mpemenax oT 250 mo 1600, B 3aBHCHUMOCTH OT THIIOB CTONOIOB. OJHAKO CO37aBaTh TAaOIUIIEI C TAKUM
OOJIBIIIUM YHCJIOM CTOJIOIIOB OOBIYHO He TpPeOyeTCs, a eCiu TaKas mHOTPpeOHOCTh BO3HHUKAET, 9TO CKOpee
MIPU3HAK COMHUTENbHOI'O Iu3aliHa.

Ecnu Tabnuua BaMm Oonbllle He HyXKHa, BHI MOXKETe yIanauTh €€, BumonuuB komauay DROP TABLE. Ha-
puMep:

DROP TABLE my_first_table;
DROP TABLE products;

IMombITKa ymajieHWsI HeCYILIeCTBYIOIel TabIuIbl cuuTaeTcs: ommubkoi. Tem He MeHee B SQL-ckpumTax
YacTO IPUMEHSIOT 0e3yCJIOBHOe ymajieHue TaOull Imepen CO3maHHueM, UTHOPUPYS Bce cooOmeHus 00
omunOKax, TAK YTO OHM BBIIIOJIHSIOT CBOIO 3adady He3aBUCHUMO OT TOT'O, CYIIIeCTBOBAJIN TaOIUITH MU HET.
(Ecnu BBI XOTHTe M306eXKaTh TAaKUX OIMMOOK, MOXKHO HCIIONTh30BaTh BAPUAHT DROP TABLE IF EXISTS, HO
9T0 He OymeT COOTBETCTBOBAThL CTaHmapTy SQL.)

Kak m3mMeHuTh CyIIecTBYIONYIO Tabiuiy, 6yageT pacCMOTPEHO B 3TOM I'JlaBe 03Xke, B Pazgerne 5.7.

HUmMmes CcpencCTBa, KOTOPHIE MBI OGCYJII/IJII/I, BEI Y2K€ MO2KeTe CO30aBaThk ITOJTHOCTBIO (I)YHKLII/IOHaJ'[bHBIe TabmIu-
1el. B IIPOOOJIZKEHU U 9TOM T'JIaBEI PaCcCMaTPUBAIOTCA OOIIOJIHUTEJIbHEIE BOSMO2KHOCTH, ITPU3BAHHEBIE obGec-
IIEYUTHh LIEJIOCTHOCTL JaHHBIX, 0e30macHOCTh U YJIOGCTBO. Ecnu BaMm He TEPIINTCA HAIIOJIHUTE CBOHU Tab-
JIUIIBI JAHHBIMHU, BBl MO2KE€TE€ BEPHYTLECA K 9TOM TJIaBe I103XKe, a cerdac HepefITH K 'maBe 6.

5.2. 3HaYeHUd NO YMOJZTYaHMIO

CtonbIiry MOXXHO Ha3HAYUTh 3HAYEHHE II0 yModaHuio. Korma go6GaBnsieTcss HOBasi CTPOKa M KaKHUM-TO
eé cTonbllaM He IIPHUCBAauBAIOTCS 3HAUEHUSI, 9TH CTOJIOILI IPUHUMAIOT 3HAYEHHUS 110 YMOT4YaHuoo. Takxke
KOMaH[Oa yIIpaBlIeHUs JaHHBEIMKA MOXKET SBHO YKa3aTh, YTO CTOIOIY HOJIXKHO OBITH IPUCBOEHO 3HAUYECHHE
110 YMOIYaHUI0, He 3Has ero. (ITompoOHee KOMaHIbl YIPaBJIeHNUS DaHHBIMU OITHMCAHEI B ['71aBe 6.)

Ecnu 3Ha4yeHue 1o YMOJI9YaHHUIO HE 00BSIBIIEHO SIBHO, UM cunTaeTcs 3HaueHne NULL. OGBIYHO 3TO UMeeT
CMBICJI, TaK KaK MOKHO cuuTaTrh, 4To NULL nIpencTaBiideT HEU3BECTHEIE NJaHHEBIE.

B oIpenesieHnu TaGJ’II/IlIbI 3HA4YEeHHU I10 YMOJIYaHUIO YKA3bIBAIOTCA IIOCJI€ TUIIA OaHHBIX CTOJ'I6LI8.. HaHpI/I-
Mep:

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

3HayeHHue II0 YMOJIYaHHUIO MOZXKET OBITH BEIPA2KE€HHNEM, KOTOpPpO€ B 3TOM CJIy4Ya€ BBIYHCIIAETCSA B MO-
MEHT MPUCBauBaHUSA 3HAUEHUS 110 YMOJIYaHMIO (a He Korpa co3paércsa tabmuila). Hampumep, cTonbiy
timestamp B KauecTBe 3HAYEHUsS IO YMOITYAHUS YaCTO MPUCBAMBAETCS CURRENT_TIMESTAMP, YTOOBI B
MOMEHT mo0GaBIeHUs CTPOKU B HEM 0Ka3aoCh TEKyllee BpeMsi. EIé omuH pacrpoCTPaHEHHBIN TPUMED
— reHepalus «I0cjaefoBaTeIbHEIX HOMEPOB» IJisl BceX CTPOK. B PostgreSQL aTo 06BIYHO fetaeTcs Ipu-
MEPHO TaK:

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

3mech QyHKIMA nextval () BRIOMpPaeT oUyepenHoe 3HaUeHue U3 nocsiedosamesbHocmu (cM. Pasmen 9.17).
910 ynoTpebieHne HAaCTOJIBKO PACIIPOCTPAHEHO, YTO [JIsI HETO eCTh CIlelliajbHasi KOPOTKas 3aIluCh:

CREATE TABLE products (
product_no SERIAL,

)i
SERIAL obcyxkpaeTcs nmo3xe B [lompasnerne 8.1.4.

5.3. CtonOubl npeHTudpukKauum

Cronbern uuneHTUGUKALIMY — 3TO CIENHabHBIM CTOJIOeI], KOTOPHI aBTOMAaTU4YECKU T€HEPUPYEeTCS U3
HEesIBHOM MOCJIeIOBATEILHOCTH. ETr0 MOXKHO HCIOJIb30BaTh, YTOOR TeHEPUPOBATh 3HAYEHHUS KITIOUeH.

Yrto6nI cO3maTh CTONI0EI UAeHTU(GUKALINY, BOCIIOIb3YUTECH ITPEAJIOKEHUEM GENERATED ... AS IDENTITY
KOMaHOL CREATE TABLE, HallpuMep:

CREATE TABLE people (
id bigint GENERATED ALWAYS AS IDENTITY,

-7

)i
UIn

CREATE TABLE people (
id bigint GENERATED BY DEFAULT AS IDENTITY,
.7

)
3a nmogpobHocTsaMu obpatutechk K CREATE TABLE.

Ecnu KoMaHga INSERT BBIIOJIHSIETCS [JIs TAOJIUITEI CO CTOIOIOM UOAeHTUDUKAIIUHN, ¥ 3HAUEHUEe OIS 3TOT0
cToJI0IIa He YKa3aHO sIBHO, BCTAB/ISIETCS 3HaUYeHHe, CTeHePUPOBaHHOE HEeSIBHOM II0CIeN0BaTeIbHOCThIO.
Hampumep, ¢ TpUBeIEHHLIME BEHIIIIE OITPeOeIeHUSIMH 1 ITPU YCIIOBUY HATUYUA JTOIOTHUTEIbHEIX HYKHEIX
CTOJIOIIOB

INSERT INTO people (name, address) VALUES ('A', 'foo');
INSERT INTO people (name, address) VALUES ('B', 'bar');

CTeHepUupyeT 3HAUYEHUs OIS CTon0La id, HauuHasA ¢ 1, u B Tabnuile MOABATCS CJIEeAyolne TaHHbIE:

id | name | address
e I
11 A | foo
2 | B | bar

KpOMe TOI'O, MOZKHO SIBHO 3aIIPOCHUTL 3Ha4Ye€HHNEe, CTeHePHUPOBaHHOE ITOCJTIeA0BaTEe/IbHOCThEIO, YKa3aB BMe-
CTO 3HAYEeHHs KIJII0UeBOe CJIOBO DEFAULT, HaAIIpuMep:

INSERT INTO people (id, name, address) VALUES (DEFAULT, 'C', 'baz');

KnrogeBoe c10BO DEFAULT MOXKHO HCIIO/Ib30BaTh aHAJIOTUYHBEIM 06p8.30M B KOMaHOaX UPDATE.

TakuM 06pa30M, BO MHOTOM CTOJI0ell HAeHTH(UKALINY BeIeT ceOs KaK CTOI0eI] CO 3HaYeHHeM II0 YMOJI-
YaHUIO.

HpeI[HO}KeHI/IH ALWAYS M BY DEFAULT B olIpenejlieHun cTonbiia YCTAaHABIIUBAIOT, KaK SABHO YKd3adHHEIE
II0JIB30BaTeJIeM 3Ha4YeHUusd O6pa6aTbIBaIOTCH KOMaHOaMu INSERT U UPDATE. B KkomMaHOe INSERT, B CI1y-
YHae Bb160pa ALWAYS, IIOJIL30BaTEJIbCKOE 3HAYEHME IIPUHUMAETCsA, TOJIBKO €CJIU B 9TOM KOMaHIIe YKa3aHo
OVERRIDING SYSTEM VALUE. C npenjioxKeHueM BY DEFAULT IIOJIB30BAaTE€JIbCKOMY 3HA4YE€HHIO OTHAETCS
IIpegrno4dyTeHue. Takum o6pa30M, mosegeHue C BY DEFAULT IIOXOXKe Ha IIoBeneHUe C HCIIOJIb30BaHHEM
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3HAYEHUHU 10 YMOJI9YaHUIO, KOTda TAdKH€ 3HA4YE€HHUud MOT'YyT OBITH IIepeornpenesielsl I10JIb30BaTEJIbCKUMH,
TOorga Kak ALWAYS obecrieynBaeT OOIIOJTHUTEJIbHYIO 3alllUTy OT cnyqaﬁHoro N3MEHEeHHUsA 3Ha4YEeHud.

Tun maHHBIX CTOJOIA UOSHTHUGUKAIINY JOIXKEH IoOOepPKUBAThCSA mocaemoBaTensHoCcTIMu (cM. CREATE
SEQUENCE). CBoiicTBa CBSI3aHHOU ITOCJIEOBATEIbHOCTH MOTYT OBITh YKa3aHBI IPHU CO3[aHUU CTONOIIa
unentudukanuu (cMm. CREATE TABLE) unu uaMmeHeHH mo3gHee (cm. ALTER TABLE).

CTOH6€H I/IHeHTI/I(bI/IKaLII/II/I ABTOMATHYECKH ITOMeYaeTCs KaK NOT NULL, OmMHaKO YHHUKAJIbHOCTb 3HaYeHUuH
He IrapaHTUPYeTC. (O6bI‘-IHO II0CIeJoBaTEeJIbHOCTh BO3BPpallla€T YHHUKAJIbHBEIE 3HAYEHHWsA, HO OHa MO2KET
OBITH c6pomeHa UJIX 3Ha4YeHUudg MOT'yT OBITHL BCTABJICHEI B CTOJ'I6€I.[ I/IJIGHTI/I(I)I/IKaHI/II/I BPY4YHYIO, KaK OITKCa-
HO BBII_LIe.) YHUKaIbHOCTL MOXKHO 00€CIIeYHnTh C IIOMOIIIBIO OrPaHUYEHNsA PRIMARY KEY HUJIU UNIQUE.

B mepapxuu HaciemoBaHUSA TaOIuUI CTONOLLI UOEHTU(GUKAIIMY U UX CBOMCTBA B mouepHel Tabmuile He
3aBUCST OT CTOJIOIIOB ¥ CBOMCTB B POAUTENIbCKOM Tabnuile. [louepHss Tabnuila He HacleoyeT CTOJIOITHI
I/I,[IeHTI/I(I)I/IKaL[I/II/I MU UX CBOMCTBA aBTOMATHYECKHU OT pOHHTeHBCKOfI. Bo BpeMsi BBEIIIOJIHEHUSA KOMaH[
INSERT WM UPDATE CTOJIO€I] pacCMaTPUBAETCS KaK CTONOe ngeHTU(GUKAIIUY, €CITU OH SBIISETCS CTOJ0-
oM UAeHTUGUKALWY B TaOIHIle, YyKa3aHHOU B OlepaToOpe, U MPUMEHSIOTCS COOTBETCTBYIOIIHNE CBOMCTBA
UOeHTUUKAIINH.

CekIuy HacneayoT CTOJOIL UOeHTU(PUKAIIMY U3 CEKIIMOHMPOBAHHOMN TaOMUITE. ¥ HUX HE MOXKET OBITh
COOCTBEHHBIX CTOJIOIOB UmeHTUGUKalu. CBOMCTBA 3aJJlaHHOT'O CTOJI011a UAeHTU(GUKAIIMY OQUHAKOBEL BO
BCEX CEKIIUSX B MepapXuu CEeKIIUM.

5.4. TeHepupyeMblie CTONOLbI

I'enepupyeMsrii cTon0EI] SIBJISAETCS CTOIOIOM 0COOOT0 POAa, KOTOPHIM BCErga BHIYUCIISIETCS U3 OPYTHX.
Takum o6pa3om, Ay CTONOLIOB OH SIBJISIETCS TEM XK€, YeM IMPeACTaBieHue ajist Tabnuusl. ECcTh gBa Tuma
TEeHEePUPYEMEBIX CTOIOI[OB: XPaHUMBIE U BUPTyaIbHEIE. XPAHUMEIN T€HEPUPYEMBIN CTOIOEI] BEIYUCIISIETCS
pu 3anucu (qo6aBIeHuy U U3MEHEHWH) U 3aHUMAaeT MEeCTO B TaOIuIle TaK XKe, KakK M OOBIYHBIN CTOJI-
Oe11. BupTyanbHEBIM TeHEPUPYEMEIHN CTOJIOEI] He 3aHUMAaeT MEeCTa U BEIYUCIISIETCS IPU YTeHuU. [loaToMmy
MOJKHO CKa3aTh, YTO BUPTYaJIbHEIM T€HEPUPYEMBIN CTONIOEI] IOX0XK Ha IPEACTaBIeHNE, 8 XPAaHUMBIN —
Ha MaTepUaJIn30BaHHOE IPEACTABIIEHNE (32 UCKIIOYEHNEM TOTO, YTO OH BCerAa OOHOBIISETCSI aBTOMAaTH-
yecku). B HacTosimee BpeMs B PostgreSQL peanm3oBaHbl TOJIEKO XPAHUMEBIE T€HEPUPYEMEBIE CTOJIOIIEL.

YT006BI CO3aTh FTeHEPUPYEMBIH CTOJIOEI], BOCIIONb3yHTECh IPEeII0KeHHEeM GENERATED ALWAYS AS KOMaH-
IObl CREATE TABLE, HalIpuMep:

CREATE TABLE people (
RN
height_cm numeric,
height_in numeric GENERATED ALWAYS AS (height_cm / 2.54) STORED

)i
KmnioueBoe c10BO STORED, OIIpefesiollee TUIl XpaHeHUs IreHepUpyeMoro cTo0Ila, ABIsIeTCs 00s13aTellb-
HBIM. 3a nogpobHocTsaMUu obpatutech K CREATE TABLE.

HpOI/ISBeCTI/I 3alluCh HEIIOCPEeOCTBEHHO B FeHepI/IpyeMblf/'I cTonbel HEeTb34. HOSTOMy B KOMaHaX INSERT
WJIN UPDATE HeJb3s 3a0aTh 3HaYeHMe OJI TAaKHUX CTOIOIOB, XOTS KJII0UeBOe CJIOBO DEFAULT YKa3aTb MOXK-
HO.

I[MpuMuTE K CBEOEHHUIO CJIEAyIOIlHe OTIHYHS TeHepPUPYEeMBIX CTOJIOIOB OT CTOJIOIIOB CO 3HAYEHHEM II0
yMOJTYaHHI0. 3HaUeHHe CTOJI0Ia 10 YMOTYaHWIO BEIYHCIIIETCS OOUH Pa3, Koraa B TaOJIHIly BIIepBbIe BCTAB-
JISIeTCs CTPOKA M HUKAKoe Apyroe 3HadYeHHe He 3aJaHo; 3HaYeHHe JKe TreHepHuPyeMoro CTojbIia MoXKeT
MEHSIThCS IIPU U3MEHEHUH CTPOKHU U He MOXKeT OBITh epeonpeneeHo. BrpaxkeHrue 3HaYeHUS 110 YMOJI-
YaHHUIO He MOXKeT 00palllaThCs K OPYyTUM CTOI0IaM TabIuIlb, a TeHepupylollee BEpazKeHne, HAlIPOTHB,
0OBIYHO OOpallaeTcs K HUM. B BhIpakKeHWH 3HAUEHHS 110 YMOJIYAaHUIO MOTYT BHI3BIBATHCS U3MEHUYUBHIE
byHuKIIMY, HanpuMep, random () UIX QYHKIIUYM, 3aBUCSIINE OT BPEMEHH, a [JIsT TeHEPUPYEMEBIX CTOJIOIIOB
9TO HEe OOIIyCKaeTCs.

C ompepeneHneM TeHEPUPYEMBIX CTOJIOIIOB M UX COMEepXKaIllMMHU TaGIUIlaMU CBSI3aH PAN OrpaHUYeHuH
U 0COOEHHOCTEM:
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* B T€HEePHUPYIIIeEM BEIPAXKEHHWU MOT'YT UCIIOJIb30BATECSA TOJIBKO ITIOCTOSIHHEIE Q)YHKHI/II/I 1 He MOT'YyT
(I)I/Il"ypI/IpOBaTI: II043aITPpOCH. UJIX CCHBIJIKH Ha Kakue-mbo 3HAYEeHUSsI, He OTHOCSIINECS K JaHHOU CTpPO-
Ke.

e T'eHepupyolllee BHIpaXKeHWe He MOXKeT 00pallaThCsa K IPyroMy FeHepupyeMoOMy CTOJIOIy.

* T'eHepupyolllee BHIpaXKeHWe He MOXKeT 00paIaThCs K CUCTEMHBIM CTOJIONAM, 3a HCKITIOUYEeHUEM
tableoid.

e [l reHepPUPYEeMOro CTOJIOIA Hellb3s 3a[aTh 3HaUYeHHe 10 YMOJTYaHHUIO UJIX CBOMCTBO HOeHTHU(DHUKA-
LIHH.

* FeHeppreMbe/’I CTOJ'I6€I_I He MOKeT OBITh YaCThIO KJTI0Ua CEeKIIMOHNPDOBAaHUA.

e T'eHepupyeMble CTOJIOIIEI MOTYT COIEePXaThCs B CTOPOHHUX TaOnIuIlax. 3a HOOpOoOHOCTIMU 0OpaTH-
Techk K CREATE FOREIGN TABLE.

° HpI/IMeHI/ITeJ'II:HO K HACJIEJOBAHHUWIO U CEKIITMOHKMPOBAHUIO:

* Ecnu poputenbCKuii CTOIOEI SBISIETCSA T€HEPUPYEMBIM, €TI0 MOYEePHUM CTON0EIl TaKXKe OIXKEH
OBITh TEHEPUPYEMBIM; OMHAKO JOYEPHUM CTON0EI] MOXKET reHePUPOBATHCSA OPYTUM BhIPaZKEHUEM.
I'eHepupyolliee BEIpaxkeHue, KOTOpoe GaKTUYEeCKU IIPUMEHSIETCS BO BpeMS BCTaBKU UIU U3MeHe-
HUS CTPOKH, CBSI3aHO C TAOIUIle#, B KOTOPOH (pU3NIECKU HaXOOUTCS CTPOKa. (ITO OTIUYaeTCs OT
TIOBEMIEHUS CTOJIOIIOB CO 3HAYEHUEM 110 YMOJTYAHMIO: [IJISI HUX IPUMEHSIETCs 3HaYeHUe 110 YMOJI-
YaHMI0, KOTOPOE CBA3aHO C¢ Tabnuilel, yKa3aHHO! B 3aIIpoce.)

* Ecmu poputenbcKuii cTOJIOEl He SIBISIETCS TeHEPUPYEMEBIM, €T0 JOYEPHUM CTONIOeI] TaKXKe MOJI-
KeH OBITH HeTeHEePUPyEeMEIM.

» Tlnsg yHacnemoBaHHLIX TaOMHUI], €CJTU B OTIPENeIEHUN JOYEPHETO CTONOIA HET TPEIIOKEHU S
GENERATED B CREATE TABLE ... INHERITS, TO IpemjioXKeHue GENERATED OyoeT aBTOMaTU4YeCKHU
KOIIMPOBATHCS U3 POAUTEIBCKOTO cTosOma. JIy1s KoMaHOsl ALTER TABLE ... INHERIT TpeOyeTcs,
4YTOOBl POOUTEIIECKUYM U MOYEPHUM CTONOIIE Y2Ke COBIIaa I B OTHOIIIEHUH COCTOSHUS I'eHepalluy,
HO He TpebyeTcsi COBIAAeHMs UX TeHEePUPYIOIINX BEIPaKeHUH.

* AHAJIOTHYHO OJI5 CeKIMOHUPOBAHHEIX TAOIMI], €CIIX B OIIpefe/IeHHH JOYepPHero CToI0Ila HeT
MIPEOIOXKEeHUsI GENERATED B CREATE TABLE ... INHERITS, TO ero IpenjoXxKeHune GENERATED Oy-
meT aBTOMATUYEeCKH KOIIHPOBATLCS Y POOUTEIILCKOr0 CTOJIOIA. 171 KOMAaHOE ALTER TABLE
ATTACH PARTITION TpeOyeTcsi, 4TOOB POOUTEIbCKUM U JOUYEPHUM CTOJIOIHI y2Ke COBIIafalid B OT-
HOIIIEHWHW COCTOSTHUS TeHepaluu, Ho He TpeGyeT COBIaNeHNusT UX TeHePUPYIOIIUX BEIpaKeHUH.

* B cnyuae MHOXKXeCTBEHHOTO HaclleOBaHUs, €C/IU OOUH POOUTENILCKUM cToN0eI] SBIsIeTCs reHepu-
PYEMEIM, BCE COOTBETCTBYIOIIIME €My CTOJIOILI B MepPapXUM HAClIeJOBaHUS TaKKe MOJIKHEI OBIThH
reHepupyeMbeiMu. Ecnu reHepupyolilee BEIpakeHNe He OJUHAKOBOe [IJI BCeX CTOJIOIIOB, TO XKeJla-
eMoe BhIpaxkeHUe [JIsI JoYepHero cToiI0Ila MOJIXKHO ObITh YKa3aHo SIBHO.

HHomoIHUTEIbHEIE 3aMedYaHus KacaloTCs UCIIOIb30BaHU T€eHePpUupPpyeMbIX CTOJ'I6LIOB.

° I'IpaBa OOCTYyIIa K TeHEePpUPYEMBbIM CTOJ'I6I_[aM CyLIeCTBYIOT OTOEJIbHO OT IIPAB OJId HUXKeJIeXKallluX Oa-
30BEIX CTOJ'I6I_IOB. HOSTOMY WX MO2KHO OPraHM30BaTh Tak, YTOORI OHpeJIeJ'IéHHHﬁ IIOJIB30BATEJIb MOT
IIPOYHUTATH reHepI/IpyeMmﬁ CTOJ'I6eI_I, HO HEe HHUXKeJIeXKalllrue 6a30BLIE CTOJ'I6I.[I>I.

* T'eHepupyeMsle CTOJIOUEL, B COOTBETCTBHUY C KOHIENIINEN, IEePECUYNTHIBAIOTCS IOCJIE BHIIIOTHEHUS
TPUITEPOB BEFORE. BCceacTBue 3TOT0, B TeHEPUPYEMBIX CTONOAaxX OyOyT OTPaXkaThCsA U3MEHEHUS,
MIPOU3BOAUMEIE TPUTTEPOM BEFORE B 6a30BBIX CTO/I0IIAaX, a o6pallaTbCca B KOJle TaKOTO TPUTTEepa K
reHepUpyeMBIM CTOJIOIaM, HallPOTUB, HEJIL3A.

® FeHepI/IpyeMbIe CTOHGLIBI He Yy49aCTBYIOT B JIOTUYEeCKOU PerninKalivu 1 He MOT'YT OBITH YKa3aHEI B
CIIMCKE CTOJ'I6I_IOB CREATE PUBLICATION.

5.5. OrpaHun4yeHun

Tumbl JaHHBIX CaMHU 110 cebe OrpaHNYUBAIOT MHOXKECTBO JaHHBIX, KOTOPEIE MOXKHO COXPAHHUTE B TAOIHIIE.
OmHaKOo OJi MHOTHUX ITPUJIOKEHUH TaKue OTrPaHMYEeHHUs CIIHIIKOM rpyOnie. Hampumep, cTonbel, comep-
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KAl IIeHy TPOOYKTa, HOJI?KEH, BEPOSATHO, TPUHUMATH TOJIBKO ITOJIOKUTEIbHEIE 3HaueHus1. Ho Takoro
CTAHOAPTHOTO TUIIA OJaHHHIX HET. BO3MOXHO, BEl TakKe 3aXOTUTE OTPAHUYUTH HAaHHBIE CTOIOIA IO OT-
HOIIIEHWIO K OPYTUM CTOJOLIaM uinu cTpokam. Hampumep, B Tabnuile ¢ wHGOpPMAIMed 0 ToBape OOJIXKHA
OBITH TOJIBKO OJHA CTPOKA C OIPENeIEHHBIM KOIOM TOBapa.

s peltenuss mMogoOHBEIX 3amady SQL MO3BOJIsSIeT BaM ONpede/sTh OTPaHMYEHMs OJIs CTOIOI0B M Tab-
nuil. OrpaHrYeHus Jal0T BAM BO3MOXKHOCTE YIPABISTh JAHHLEIMU B TAOIHIIAX TaK, KAaK BHl 3aX0TuTe. EC-
JIM TI0JIb30BATEJIb MIONLITAETCS COXPAHUTh B CTOIOIIe 3HAYEeHNe, HapyIlaollee OrpaHUYeHNsI, BOSHUKHET
omubka. OrpanndyeHus: OyOyT OeiCTBOBATD, MaxKe eC/IH 9TO 3HaYeHHe 10 YMOTUYaHUIO.

5.5.1. OrpaHu4YeHUsA-NpoBepPKHU

OrpaHuueHue-IpoBepKa — Haubojee oOMWINY TUNI OrpaHUYEHUM. B ero onmpeneneHuy Bl MOXKETE yKa-
3aTh, YTO 3HAUEHWE JAHHOTO CTOIOIA JOIKHO YAOBIETBOPSTE JIOTUYECKOMY BEIPAXKEHUIO (ITPOBEPKE KC-
TUHHOCTHU). HanmpuMep, 1IeHy TOBapa MOXKHO OTPaHUYUTh IOJIOKUTETbHEIMYA 3HAYEHUSIMHU TaK:

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0)
)

Kaxk BB BUOUTE, OrpaHrYeHue OIpenesieTcs II0cye TUIla JaHHbIX, KaK U 3HaueHUe 10 YMOI49aHuo. 3Ha-
YeHUS 10 YMOJIYaHUIO U OrPaHMYEHUSI MOTYT YKa3kIBaThCS B II000M nopsngke. OrpaHUYeHUe-IIPOBePKa
COCTOHUT M3 KITI0YEBOTO CJI0Ba CHECK, 32 KOTOPBHIM UMET BHIpAKeHHEe B CKOOKaxX. DTO BEIpaxKeHUE MOJIXKHO
BKJTIOYATh CTOJIOEI], IjIs1 KOTOPOro 3afa€Tcs OrpaHnYeHre, NHaYe OHO He MMeeT OO0JIbIIOr0 CMBICIIA.

Brl MOKeTe TaKkKe IIPUCBOUTE OTPAHUYEHUIO OTOEeJIbHOEe UMS. 9TO0 YIIy4dlIuT COOGH.[GHI/IH 00 ommbKax u
IIO3BOJIUT BaM CCHIJIQTBCSA HaA 3TO OPaHHYEHHE, KOI'Dld BaM HOH&HOGHTCH U3MeHUTh ero. Coenath 3TO
MOZKHO TakK:

CREATE TABLE products (

product_no integer,

name text,

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

To ecTh, YTOOBI CO30ATh UMEHOBAaHHOE OTPaHUYeHNe, HAIIUIINUTE KIII0UeBOe CJIOBO CONSTRAINT, a 3a HUM
UneHTU(PUKATOP U COOCTBEHHO OmpeaesieHrne orpanndenus. (Eciu Bl He ompeeNnuTe UMs OrpaHuUYeHU
TakKuM 00pas3oM, CHCTeMa BLHIOepeT [OJjIid Hero UM 3a Bac.)

OrpaHuueHne-IIPOBepKa MOKET TaK¥Ke CChIIaThCS Ha HeCKOJILKO CTOJI010B. HampuMep, eciiu Bel XpaHUTe
OOBLIYHYIO IIeHY U IIeHY CO CKMOKOM, TaK Bbl MOXKETe rapaHTUPOBaTh, UTO IleHa CO CKHOKOMH OymeT Bcerma
MEHbIIIEe OOBIYHOM:

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

ITepBhie gBa OrpaHUYEHUS OIPEOENSIOTCS ITOX0XKHM 00pa3oM, HO [JIsi TPETHETO UCIOJIB3YETCSI HOBBIHM
cuHTakcuc. OHO He CBSI3aHO C OIIPENEeIEHHBIM CTOIOIIOM, a IPECTABIEHO OTAEJIbHEIM 3JIEMEHTOM B CITHC-
Ke. OnpeneneHus CTOIOIIOB ¥ TaKKe OIPeNeIeH!sT OTPAaHNYEeHUNH MOXKHO IIEPECTABIISATh B IIPOU3BOIIBHOM
TIOPSIAKE.

ITpo mepBBIe OBa OrpaHHYEeHMs MOXKHO CKa3aTh, YTO 9TO OTPAaHMYEHMs CTONOIOB, TOTHA KaK TPeThe sB-
JISIeTCSI OTpaHuYeHueM TaOIuIlEl, TaK KaK OHO HAITMCAaHO OTAEJIbHO OT OompemesieHui cTonbiioB. OrpaHu-
YeHHsI CTOJOIIOB TAaKXKe MOXKHO 3alMCcaTh B BHUMOe OTPaHMYEHHH TAaOIHILI, TOTOa Kak obpaTHoOe He Bce-
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rIa BO3MOXKHO, TaK KaK II0APa3yMeBaeTCs, YTO OTpaHuYeHne CTOJIOa CChIIaeTCsI TOIbKO Ha CBSI3aHHBIN
ctosnber. (XoTs PostgreSQL aTtoro He TpebyeT, HO it coBMecTuMOCTu ¢ npyrumu CYB]I nmyu4iiie ciemo-
BaTh 3TOMY ITpaBuily.) PaHee MpuBeOEHHLIN ITPUMEP MOXKHO IIepenucaTh 1 Tak:

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

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0),

discounted_price numeric,

CHECK (discounted_price > 0 AND price > discounted_price)
)i

9TO meno BKyca.

OTpaHI/I‘-IeHI/IHM Ta6J'II/II_[bI MOZKHO IIPHCBaXMBATh KM€HA TdK K€, KaK U OTrPDaHUYEeHU’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)

CnenyeT 3aMeTUTh, UTO OrpaHMUYEHHNe-IPOBEPKa YOOBIETBOPSIETCS, €CJIU BEIpaKeHUe NIPUHUMAaET 3Ha-
yenue true nnu NULL. Tak KakK pe3yJibTaTOM MHOTHMX BhIpaxkeHwui ¢ onepanmamu NULL OymeT 3Haue-
Hre NULL, Takue orpaHu4YeHus He OyOyT mpemnsaTcTBoBaTh 3anucu NULL B orpaHMYMBaeMble CTOJIOITHL.
YToO6H rapaHTUPOBATh, YTO cToI0e He cogepkuT 3HaueHnsT NULL, MOXKHO MCII0/Th30BaTh OTPAHUYEHIE
NOT NULL, onucaHHOE B CJIEAYIOIIEM pa3gere.

IIpumMeuyanue

PostgreSQL He mopamepzKuBaeT OrpaHUYeHUsT CHECK, KOTOPHIe 00paIlaTCcs K JaHHBIM, HE OTHOCS-
IIMMCSI K HOBOM MITM U3MEHEHHOM CTpPOKe. XOTs OorpaHMYeHne CHECK, Hapyllalollee 3TO IPaBuIo,
MOKeT paboTaTh B IMPOCTHIX CIy4Yasix, B 00IeM cllydae HeJlb3s rapaHTUPOBaATh, YTO 0a3a JaHHBIX
He IPUOET B COCTOsSIHME, KOTHa YCJIOBHE OTPaHUYEHUS OKAXKEeTCS JIOKHBIM (BCIEICTBUE IIOCIEIY-
IOMIUX U3MEHEeHUHN OPYTUX y4aCTBYIOIIMX B €T0 BHIYMCJIEHHWHU CTPOK). B pe3ynbTaTe BoCCTaHOBIIE-
HUE BHITPY2KEHHBIX JaHHBIX MOXKET OKa3aThCSI HEBO3MOXKHEIM. Bo BpeMs BOCCTAaHOBJIEHHS BO3MO-
XKeH c6oM, maxke ecJiu MOJTHOe COCTOSTHUE 0a3kl MaHHBIX COTJIACYeTCs C YCJIIOBUEM OTpaHUYEHUS,
10 MTPUYKUHE TOTO, YTO CTPOKM 3arpyzKaroTcs He B TOM IIOPSIOKe, B KOTOPOM 3TO yCJIoBue OyOeT Co-
OmonaTecs. [ToaToMy OISt ompeneeHus: OrpaHNYeHU M, 3aTParuBaloIIuX IPyrue CTPOKU U OPyrue
TaOIUITEI, UCIIOIL3YHTE OTPAaHUYEeHUST UNIQUE, EXCLUDE MJIM FOREIGN KEY, €CJIH 9TO BO3MOXKHO.

Ecnu BaM He HyKHa IIOCTOSTHHO ITOfiep2KrBaeMasi TapaHTHs IIeJIOCTHOCTH, a JOCTAaTOYHO Pa30BOM
IIPOBEPKH H00aBIsieMOl CTPOKHU 110 OTHOIIEHHUIO K APYTUM CTPOKaM, BBEl MOXKeTe peajlu30BaTh 3Ty
ITPOBEPKY B COOCTBEHHOM TpHUIrTepe. (ITOT MOOXOHd MCKII0YAET BHIIEONHCAHHEIE ITPOOJIEMBI IPHU
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BOCCTAQHOBJIEHHNH, TAK KdK B BEITPDY3KE pg_dump TPUTTEPEI BOCCO3OAKTCA II0CJI€ BOCCTAaHOBJIEHUA
OAHHBIX, U II0O3TOMY 3Ta IIPOBEPKA HE GYI[GT IEeNCTBOBATh B IIpoinecce BI:Il"py3KI/I/BOCCTaHOBT[eHI/I$I.)

IIpuMmeyanue

B PostgreSQL mpepnmonaraeTcsi, 4TO YCJIOBUSI OTPaHUYEHUU CHECK SABJIAIOTCS IIOCTOSSHHBIMH, TO
€CTh IIPY ONVHAKOBLIX JAaHHEIX B CTPOKE OHU BCeTHa BRIAAIOT OOMHAKOBLIM pe3yibTaT. IMEeHHO 3TuM
[IPENIIOJIOKEHNEM OIIPAaBOLIBAETCS TO, UYTO OTPAHUYEHUs CHECK IIPOBEPSIOTCS TOJIBKO IIPU noOas-
JIEHUU WUJIUM U3MEeHEeHHUHU CTPOK, a He IIPU KaXpaoM obpaleHuu K HUM. ([IpuBe€HHOE BEHIIIE IIPENY-
IpexpaeHre 0 HeJOIIYCTUMOCTH o0pallleHui K OpyTruM Tabnunam sSBIsSeTCs YaCTHEIM CIIefCTBUEeM
3TOTO ITPEANOI0XKEHHUS.)

OpmHakKo 9TO MPENIooXKeHUe MOXKEeT HapyIIaThbCs, KaK 4YacTo OBIBaeT, KOTHa B BHEIPAXKEHHUU
CHECK MCHOJIb3YeTCS IT0Ib30BaTeIbCKasa QyHKIINS, ITI0OBeOeHNEe KOTOPOI BIOCIEeOCTBUN MEHSIETCH.
PostgreSQL He 3ampelaeT 3TOTO, M €CJIM CTPOKH B TabJIHIle IIepecTalyT YIOBJIETBOPSTL OTPDaHHU-
YeHUI0 CHECK, 9TO OCTAHETCS He3aMe4YeHHBIM. B MTOre Ipu HOIBLITKE 3arpy3uTh BHITPYKEHHEIE
[M032Ke MaHHBIE MOTYT BO3HUKHYTb HpoOieMbl. [103TOMy momoOHBEIE U3MEHEHUS PEKOMEHOYeTCs
OCYIIECTBIIATH CIeAyIOMUM 00pa30M: yIaauTh OrpaHuYeHue (UCIoNIb3ysd ALTER TABLE), U3MEHUTH
omnpenesieHre GyHKIIMHU, a 3aTeM IIepeco3fiaTh OrpaHuYeHre TOM XKe KOMaHAoM, KOTopas IIPU 9TOM
IIePEenIPOBEPUT BCE CTPOKU TaOIIUITHI.

5.5.2. OrpaHmnyenusa NOT NULL

Orpaunnuenne NOT NULL npocTo ykKa3blBaeT, 9YTO CTOIOIY HeJlb3s mprucBauBaTh 3Hauenne NULL. ITpu-
Mep CUHTaKCHuca:

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

)i

Orpannuenne NOT NULL Bcerma 3amucHIBA€TCS KaK OrpaHMYEHUE CTONONA ¥ QYHKIIMOHAIBHO 9KBUBA-
JIEHTHO OTPaHUYEHUIO CHECK (mmMg_cronbga IS NOT NULL), HO B PostgreSQL ssBHOe orpanudenue NOT
NULL pa6oTaet 6omnee 3¢pdekTuBHO. XOTSI ¥ TAKOM 3allMCH €CTh HEIOCTAaTOK — HA3HAYUTL UMS TaKUM
OTrpaHUYEHUSIM HEb35.

EcTecTBeHHO, Ot CTOI0Ia MOXKHO ONPeIeIuTh O0JIbIlle OMHOTO OTPpaHuYeHus. [IJIg 9TOT0 UX HYy2KHO IIPO-
CTO yKa3aTbh OTHO 3a APYTUM:

CREATE TABLE products (
product_no integer NOT NULL,
name text NOT NULL,
price numeric NOT NULL CHECK (price > 0)
)
HOpHHOK 30eChb HEe UMeeT 3HaYeHUusd, OH He 00s3aTeNnbHO COOTBETCTBYET IIOPSAOKY IIPOBEPKHU OrpaHHUYe-
HUN.

I orpanuyeHuss NOT NULL eCTh ¥ oOpaTHoOe: orpaHuyeHre NULL. OHO He 03Ha4daeT, 4YTo cTonberr mo-
JKeH uMeThb ToJIbKO 3HaueHue NULL, 9yTo KoHeuHO Ov110 661 6eccMbIciieHHO. CyTh Ke ero B IPOCTOM yKa-
3aHWH, YTO CTOJIOeI] MoxKeT uMeTh 3HaueHrue NULL (9To moBegeHue Mo yMoadaHuio). OrpaHuYeHue NULL
OTCYTCTBYeT B cTaHOgapTe SQL 1 MCIIONb30BaTh €T0 B IIEPeHOCUMBIX IIPUI0XKEeHUAX He crnenyeT. (OHO ObI-
710 mo6asneHo B PostgreSQL TOMBKO [OJIsi COBMECTUMOCTHU C HeKOTOophiMu apyruMu CYBII.) OgHako HEeKo-
TOPHBIE ITIOIb30BATEJIH JIIOOSIT ero UCIIONIb30BaTh, TaK KaK OHO IIO3BOJISIET JIETKO MIePeKITIoYaTh OrpaHuye-
HUS B cKpurnte. Hampumep, Bbl MOXKeTe HadaTh C:

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

)i

¥ 3aTEM BCTABUTH KJII0OYEBOE CJIOBO NOT, rge HOTpe6yeTC5{.

ITogcka3ka

ITpu mpoekTUpoBaHUU 0a3 MAHHBIX Yallle BCEro OOJILITHHCTBO CTOJIOIOB OOJIXKHEI OBITh IOMEYEHEI
Kak NOT NULL.

5.5.3. OrpaHMYeHUss YHUKAJIbHOCTH

OrpaHnU4YeHUS YHUKATbHOCTY TAaPAHTUPYIOT, YTO JAHHLIE B ONTPENeIEHHOM CTOJIOLE UJTA TPYIITe CTOMOIIOB
VHUKAJIbHEI CPEeY BCEX CTPOK Tabnmuipl. OrpaHnYeHne 3aMCHIBAETCS TakK:

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

)

B BUOE OrPDaHUYEeHUsA CTOJ'I6U,'a U TakK:

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

)

B BUOE OrPDaHUYEeHUsA Ta6HI/ILIbI.

YToOHI OIIpenejinTh OrpaHn4YeHre YHUKAJIbBHOCTHU OJIsd I'DYIIIIEI CTONIOIIOB, 3AMIUIINTE €T0 B BUIE OorpaHu-
YyeHUs TaOJIHITHI, IIepevYmnciiiB UMeHa CTONIOIIOB qyepes 3alldATyIo:

CREATE TABLE example (
a integer,
b integer,
c integer,
UNIQUE (a, c)
)i
Taxkoe OrpaHHMY€eHNr e YKa3bIBaeT, YTO COUYeTaHue 3HaYeHuu IIepeYdYrnClI€HHbIX CTOJ'I6I_IOB OOJIZKHO OBITH YHU-

KaJIbHO BO BCel TabiuIle, TOrga KakK 3HAUYEHHUsI KaXKO0r0 CTOJIOIA IO OTHEeIbHOCTHA HE HOJIKHBEI OBITEH (M
0OBIYHO He OYOyT) YHUKAJIbHBIMU.

Bbl MOXKeTe Ha3HAYUTh YHUKAJIbBHOMY OT'DAHUYE€HUIO UM OOBIYHELIM 06p8.30M:

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

)i

HpI/I I[O6aBJ'[eHI/II/I OrpaHHUYEeHHNsAI YHUKAJIBHOCTHU 6YJI€T ABTOMaATH4Y€CKH CO30aH y'HI/IKaJ'H:HHﬂ UHOEKC-B-
oepeBo Ojis CTOJ'I6I.Ia UJIN T'PYIIITHL CTOJ'I6LIOB, IIepPeYrCJIEeHHBIX B OTPAHUYEHUHN. YcnoBue YHHUKAJIBHOCTH,
PacCIIpoCTpaHAgAIIeeCsa TOJIBKO Ha HEKOTOPEIE€ CTPOKH, HEJIb35 3allMCAaTh B BUE OT'PaHUYEHUAd YHUKAJIb-
HOCTH, OOHAKO TaKoOe yCJIOBM€ MOXKHO YCTAaHOBHUTL, CO3O0aB YHHKaHBHBIﬁ YaCTUYHBIN UHOEKC.
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Kak mpaBumo, orpaHn4YeHre YHUKAJTbHOCTH HApPYIIAeTCS, eClu B TabIuile OKa3hIBAeTCS HEeCKOJIBKO
CTPOK, Y KOTOPBLIX COBHAOAIOT 3HAUYEHHsI BCEX CTOJIOIOB, BKITIOYEHHEIX B OrpaHuyYeHue. [10 yMOIT4YaHUIO
oBa 3HaveHuss NULL mpu TaKoM CpaBHEHUM He CUMTAIOTCS PABHBIMH. JTO O3HAYaeT, YTO JaxKe IIPU Ha-
JIMYUY OTPAHUYEHUS YHUKATBbHOCTH B TaOIHIIe MOZKHO COXPAHUTh CTPOKHU C OyOIUPYIOIIUMUCS 3HAYEHU-
saMHu, eciiy oHH comepzkaT NULL B ogHOM HITH HECKOJILKHX OTPaHHYHBAEMBIX CTOIOLAX. DTO MOBeOeHHe
MOKHO U3MEHUTH, M0OaBUB IIpejIokKeHne NULLS NOT DISTINCT, HalpuMep

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

)i

nimn

CREATE TABLE products (

product_no integer,

name text,

price numeric,

UNIQUE NULLS NOT DISTINCT (product_no)
)i

IToBemeHME IO YMOJTYQHUIO MOXKHO BEHIOPATh SIBHO, MOOABUB NULLS DISTINCT. CormacHo ctaHmapTy SQL
BapuaHT obpabotku 3HaueHuit NULL mo ymomyaHUIO ompemenseTcs peanu3aumedt, u B apyrux CYB]]
BCTPEYAETCs APYroe MoBeJeHrue. JTO CIeAyeT YYUTHIBATE IPU pa3paboTKe MEPEHOCUMEBIX TTPUJIOKEHUH.

5.5.4. NepBUYHbIE KJIIOYMU

OrpaHuyeHue IIEPBUYHOTO KJTIOYa O3HAYAET, YTO 0OPa3YIOIIHM eT0 CTOJIOEI] MIH I'PYIIIIa CTOJIO0OB MOXKET
OBITh YHUKAJIPHBEIM UOEHTU(MUKATOPOM CTPOK B Tabiuie. [Iis 3Toro TpebyeTcs, 4TOOB 3HAUYEeHUS ObLITH
OOHOBPEMEHHO YHUKANbHEIMY 1 OTIUYHBIMEU OT NULL. TakumM o6pa3om, TabGIHUIBI CO CIEAYIOMIUMU IBYMS
orpenesieHUsIMHU OyayT MPUHUMATh OOUHAKOBHIE 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 KJTIOYX MOTYT BKJIIOYATh 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

HpH H06aBHeHHH IIEPBUYHOI'0 KJII0Ya aBTOMATHU4Y€CKHU CO3HaéTCH YHHKaHBHHﬁ HHHeKC{}ﬂepeBO O
CTOJ'I6].[8. UJIN T'PDYIIIIBI CTOJ'I6].[OB, IIepPevdYUuC/IEHHBIX B IIEPBUYHOM KJIIO4Y€E€, U TaHHEIE CTOTI6].[I:I IIOME€Yal0TCsA
KaK NOT NULL.

Tabnuila MOXKEeT MMEeTh MAaKCHUMyM OJWH IEePBUYHHIN KiI04. (OrpaHMYEHUH YHUKAIBHOCTH W OTPaHMU-
yenuit NOT NULL, KoTopele (GYHKIIMOHAIBHO IOYTH PABHO3HAYHHI IEPBUYHBIM KJII0YaM, MOXKET OBITh
CKOJILKO YyTOIHO, HO Ha3HAYUTh OrpaHUYEeHUEM IEPBUYHOI0 KJII04Ya MOXKHO TOJIBKO 0fHO.) Teopus pens-
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ITMOHHBIX 0a3 JaHHBEIX TOBOPHUT, YTO MEPBUYHLIN K/II0Y OOJIXKeH OBITh B Kaxkaou Tabmuile. B PostgreSQL
TAaKOT0 XKECTKOTO TpeOOBaHUs HET, HO OOLIYHO JIy4dIlle eMy CIIedOBaTh.

[lepBUuYHBIE KJTIOYU IIOJIE3HBI U OJIA HOKYMEHTHUPOBAHUS, U OJI KIHEeHTCKUX IIPUJIoKeHui. Hampumep,
rpad®uYeCcKOMYy IIPUIOKEHHUI0 C BO3MOXKHOCTSIMH PEeOaKTHPOBAHUS COOEPIKUMOTO TaOIUIILI, BEPOSITHO,
nmoTpebyeTcs 3HATh MIEPBUYHBIM KITI0Y TaOJIHUIIBE], YTOOH OMHO3HAYHO UAeHTU(GUIIMPOBATE €€ CTPOKH. [1ep-
BUYHBIE KITIOYX HaXOOAT U Apyroe npuMeHenne B CYB]l; B 4aCTHOCTH, HePBUYHBIN KITIOY B TAOJIHIIE OIIpe-
OeJsieT IeJIeBble CTOJIOIB IT0 YMOJTYaHUIO [JIsI CTOPOHHUX KJTIOUel, CChIIAIOIIUXCS Ha 3Ty TaOuIly.

5.5.5. BHewHue KJi4u

OrpanuyeHue BHEIITHETO K/II04Ya YKa3bIBAeT, YTO 3HAUEHUS CTOJIONa (MU TPYIIIEL CTOJIOIOB) MOJIZKHEBI CO-
OTBETCTBOBATh 3HAUEHUSIM B HEKOTOPOM CTPOKE OPYTOoM TaOMUIbl. DTO Ha3bkIBAETCSI CCbII0YHOU Uesno0cm-
HOCMbIO0 OBYX CBSI3aHHBIX TAOJIHII.

IlycTh y Bac yke ecThb Tabimiia IPOOyKTOB, KOTOPYIO Mbl HEOOHOKPATHO UCIIOIb30Bald PaHee:

CREATE TABLE products (

product_no integer PRIMARY KEY,

name text,

price numeric
)i
JZ[aBaﬁTe IIPEOIIOJIOZKKUM, YTO Y BaC €CThb Ta6n1/1ua C 3dKa3aMH 3THUX IIPOOYKTOB. Mmu1 X0TuM, 4yTOOLI B Ta0-
JIUIEe 3dKa30B COOep2KaJIuChk TOJIBKO 3dKa3kbI Z[eﬁCTBHTeHbHO CyLIeCTBYIOIIUX IIPOOYKTOB. HOSTOMY MEI
olnpeneinnuM B Hen OrpaHHNYE€HNE BHEIIHET O KJII04Ya, CChIJIAIOIIEeEeCa Ha Ta6J'II/II_Iy IIPOOYKTOB:

CREATE TABLE orders (
order_id integer PRIMARY KEY,
product_no integer REFERENCES products (product_no),
quantity integer
)i
C TakuM OrpaHUYEHHEM CO30aTh 3aKa3 CO 3Ha4YeHHeM product_no, OTCYTCTBYIOIIIHNM B TaGJ’[I/IHe products
(1 He paBabiM NULL), 6ymeT HEBO3MOZXKHO.

B Tako# cxeme Tabmnuily orders Ha3bIBalOT NOOYUHEHHOU Tabmuilei, a products — 21asHoii. CooTBeT-
CTBEHHO, CTOJIOIEI HA3EIBAIOT TaK K€ IMONYMHEHHEIM U I'JIaBHBIM (MW CCBUIAIOIIUMCS U I[€JIEBEIM).

IIpenripyinyio KOMaHOYy MOXKHO COKPATUTh Tak:

CREATE TABLE orders (
order_id integer PRIMARY KEY,
product_no integer REFERENCES products,
quantity integer
)i
TO €CTh, €CJIN OIIYCTHUTL CIIUCOK CTOJ'[6LIOB, BHEITHUH KJTI0Y 6YJIGT HEesIBHO CBsA3dH C II€PBHUYHBIM KJIIIOYOM
TrJIaBHOHU TAOIHUIIHL.

OrpaHquHmo BHEIITHET O KJII04Ya MO2KHO Ha3HA4YUTh UM CTaHOaPTHBEIM CII0COOOM.

BHemHuM KJTI04 TaKXKe MOXKET CCHIIaThCS Ha T'PYIITY CTOJIOI0B. B 3TOM ciTydyae ero Hy»KHO 3amucaTh B
BUOe OOBIYHOTO OrpaHuYeHus Tabmuiel. 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 M THIIAM Iiejie-
BEIX CTOJIOIIOB.
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HHorma mMeeT CMEBICI 3adaTh B OrPaHNYE€HHNH BHEIIHEI'O KJII04Ya B Ka4YeCTBe <<JIpY1“OfI TaﬁHI/IU,'bI» Ty XKe
TaGHI/IHy; TaKOM BHEIIHNH KIII04 Ha3bIBaeTCs CCulnarvwumMcA HA cebs. HaanMep, €CJIN BEI XOTUTE, YTOOBI
CTPOKHU TaﬁHI/II_IbI IIpeaCTaBIIAJIN Y3JIbI HpeBOBHHHOﬂ CTPYKTYPHI, BEI MO2KETE HalluCaThb

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

)i

[71s1 y371a BEepXHEro YpoBHA parent_id 6ymeT paBeH NULL, moka 3amnucu ¢ oTimdyHbBIM OT NULL parent_id
OyOyT CChIIAThCSA TOIBKO Ha CYILIECTBYIOIIUE CTPOKMU TaOJIUIIEL.

Tabnuila MOXKeT CogepXaTh HECKOJILKO OTPAaHUYEHUM BHEIITHET 0 KITI049a. JTO II0JIE3HO IS CBSI3U TabIHIT
B OTHOIIIEHUM MHOTHe-KO-MHOruM. CKakeM, Y BaCc eCTb TabIUIlbl MPOAYKTOB U 3aKa30B, HO Bhl XOTHUTE,
4yTOOBI OMH 3aKa3 MOT COAep2KaTh HECKOIbKO IIPOAYKTOB (UTO HEBO3MOXKHO B IIpeanIayIei cxeme). s
9TOT'0 BBl MOXKETe HCII0Ib30BaTh TaKyI0 CXEMY:

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

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

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

)i

3aMeThTe, UTO B IIOCIIEOHEN Ta6n1/1ue HepBI/I‘-IHHﬁ KJIIOY IIOKPEIBAE€T BHEIIITHKNE KJIIOYH.

ME&I 3HaeM, 4TO BHEIIHUE KITI0YU 3allpellaT CO30aHUEe 3dKa30B, HE OTHOCAIIUXCSA HU K OOJHOMY ITPOOYK-
Ty. Ho uTo pmenaTthk, ecnu mocjie co3gaHus 3aKa30B C OHpeJIeJ'IéHHBIM IIPOOYKTOM MBI 3aXOTHUM YHOAJIUTH
ero? SQL CIIPAQBHUTCHA C 9TOH CHTyaHHeﬁ. I/IHTYI/ILII/IH IIOOCKA3bIBAET CIIEOYIOIINE BAPDUAHTEI IIOBEOEHUA:

* 3amnpeTuTh ygajieHue IPOOyKTa
e VpamuThb TaKKe CBSI3aHHBIE 3aKa3hl
e Yro-TO eme?

[t uIIoCTPalluy JaBalTe peaaul3yeM Cliedylollee MOBeeHNe B BHIIIEITPUBEIEHHOM IpUMepe: IPH I10-
MIBEITKE yOaJeHus IPOOYyKTa, Ha KOTOPHIH CCHIIAIOTCS 3aKa3kl (uepe3 Tabmuly order_items), MBI 3ampe-
1laeM 3Ty omnepaiuio. Eciu ke KTO-TO ITONBITAaeTCs YIaIuTh 3aKa3, TO VOAJIUTCS U eT0 COOePIKUMOe:

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

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

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

)i

OrpaHuUUYHBalONIMe ¥ KaCKagHBIe yOaJieHus — [Ba Hambojiee pacIpOCTPAaHEHHBIX BapHaHTa. RESTRICT
IIpefoTBpaIaeT yogaJeHue CBI3aHHOM CTPOKHM. NO ACTION O3HA4aeT, YTO eCIM 3aBUCUMBIE CTPOKH IIPO-
OOJI2KAaloT CYH_[eCTBOBaTB IIPpU IIPOBEPKE OIrpaHNYEHNsd, BOSHUKAET OH_II/IGKa (STO IIoBegeHue 110 YMOJ'I‘-Ia-
Huio). (['TaBHLEIM OTIMYHEM 3THX IBYX BAPUAHTOB SIBJIIETCS TO, YTO NO ACTION IIO3BOJISIET OTJIOXKHUTH IIPO-
BEPKY B IpoOIlecce TPaAH3aKIHK, a RESTRICT — HeT.) CASCADE YKa3bIBAeT, UTO IIPH YOaJIeHUHW CBSI3aHHBIX
CTPOK 3aBHUCHUMEIE OT HUX GYI[YT TaK 2K€ aBTOMATHU4YE€eCKU ynaneHH. Ectp em;é OBa BapHaHTa: SET NULL
M SET DEFAULT. [IpM yHajeHHuHW CBSI3aHHEIX CTPOK OHM HA3HAYAIOT 3aBHCHMBIM CTOJIOIIAM B MOOUYHUHEH-
HoOI Tabnuie 3HaveHus NULL unmu 3HaYeHUSA IO YMOJIYaHHUIO, COOTBETCTBEHHO. 3aMeThTe, UTO 3TO He
OymeT OCHOBaHMEM MJIsSI HapPyIIeHus orpaHuYeHui. Hampumep, ecnu B Ka4eCcTBe OeHCTBUS 3aJaHO SET
DEFAULT, HO 3HA4YeHHe 0 YMOJTYaHWIO He yHOBIETBOPSET OTPAaHUUYEHUIO BHEITHEro KiIio4a, Olepaltus
3aKOHYHUTCS OLINOKOH.

Kaxkoit BapuaHT AefCcTBUSA ON DELETE BBHIOPATh — 3@aBUCHUT OT TOTO, KaKHe TUIIH 0OBEKTOB ITPEeACTaBISIIOT-
CsI B CBSI3aHHEIX TaOnmuiiax. Korma B momunHEHHOM TabIuile IPeCcTaBIsgeTCs 00bEeKT, KOTOPHIN SIBIISETCS
COCTaBHOM YaCThIO CYIITHOCTH, IIPEACTaBIeHHOM B IrI1aBHOM TabIuIle, 1 He MOXKET CYIIIeCTBOBAaTh HE3aBHU-
CUMO, YMECTHO BHIOpaTh AelcTBUe CASCADE. Ecnmu nBe TabGmuLBl IPeACTaBASI0T HE3aBUCUMEBIE OOBHEKTHI,
0oJlee MOOXOOSIINM OeHCTBUEM OymeT RESTRICT MIM NO ACTION; TOTHAa HNPHUJIOKEHUIO, KOTOPOMY Hel-
CTBUTEJIBHO HYXKHO yHaauTh 00a 00beKTa, MoTpedyeTcss caenaTh 9TO SIBHO U BHIIIOJIHUTH OABE KOMaHOHI
yoaneHus. B mpuBedEHHOM BHIIIE TPUMepPe ITO3UIIUY 3aKa3a SBIISIOTCS YacThi0 3aKa3a, u OymeT ymoOHO,
€CJIY OHHU YOalsaTCs aBTOMaTHYeCKHU IPH yOaJleHuH 3aKa3a. Ho mpomyKTe ¥ 3aKa3bl — pPa3HbIe BEIIH, I10-
9TOMY aBTOMATHYECKOe yhaJleHHe HeKOTOPHIX MO3UIINK 3aKa30B IIPH yOAJIEeHUHU IPOOYKTOB MOXKET OBITh
HempuemsieMbIM. Eciiu 2ke OTHOIIIeHHe BHEIITHEer 0 KIl04Ya NPeCcTaBiIsaeT Heo0sa3aTeIbHYI0 HHPOPMAIIHIO,
MMOOXOOSIINM MOXKET OBITh IeWCTBUE SET NULL UNIH SET DEFAULT. Hampumep, eciu B TaGIuIle TPOOTYKTOB
COMIEPKUTCSI CChIJIKA HAa MeHeIKepa IPOAYyKTa, U 3allUCh MeHeAXKepa YOaIsgeTCsI, MOXKeT ObITh II0JIE3HBIM
YCTaHOBUTE B [10JIe MeHeIXKepa Nponykra 3HadyeHrne NULL uiu 3Ha4eHue 110 YMOJTYaHUIO.

IelicTBUsS SET NULL M SET DEFAULT MOT'YT HPUHUMATh CIIMCOK CTOJIOIIOB, KOTOPHIE ITOTy4YaT COOTBETCTBY-
omue 3HaveHuss. OOBIYHO 3HAYEHUS MPUCBAMBAIOTCS BCeM CTOJIOIIaM OTpaHUYEHHS BHEIITHEro KIT04a;
MIPUCBOEHME IJISI TOOIMHOXKEeCTBa CTOJIOIIOB IT0JIE3HO TOJILKO B HEKOTOPBIX 0COOBIX CliydasX. PaccMoTpuTe
CIIeOyIOUIUY IIPpUMeED:

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)
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Bes ykazanus cTonbIila BHEITHUM K/II0Y TaKXKe ycTaHoBua Obl 3HaueHue NULL mnsa ctonbiia tenant_id,
HO 3TOT CTOI0OEI BJISIETCS YaCThIO IEPBUYHOTO KITIOYA.

AHaIOTrMYHO yKa3aHWIO ON DELETE CYIIEeCTByeT ON UPDATE, KOTOpOoe cpabaThIBaeT IIPU U3MEHEHUHU 3a-
OaHHOTOo cToyoOIa. [ITpu 3TOM BO3MOXKHEIE OEMCTBUS Te JKe, 3a UCKITIIOUYeHNEeM TOTr0, YTO IS SET NULL H
SET DEFAULT HENb3s 3aaThb CIUCKHU CTOJIOIOB. CASCADE B JAaHHOM CJIy4Yae O3Ha4daeT, YTO U3MEHEHHEBIE
3HAYEHUS CBSI3aHHBIX CTOJIOIIOB OyAYyT CKOIIMPOBAHEI B 3aBUCUMEIE CTPOKH.

OOGBIYHO 3aBHCHUMas CTPOKa He OOJI?KHA yHOOBIETBOPAThH OTPAHNYEHUIO BHEITHETO KJTI04a, eCJIM OOUH U3
CBsi3aHHHIX CTOJIO1I0B comepkuT NULL. Ecnu B 00bsIBIeHME BHEIIHEr0 Kilioya mobaBileHo MATCH FULL,
CTpoKa OyheT yIOOBIETBOPSTb OTPaHUYEHUIO, TOJIBKO €CJIM BCe CBsi3aHHBIE CTONOIEI paBHEI NULL (TO
ecTh Ipu pa3HbiXx 3HaueHuAX (NULL u He NULL) rapaHTUpPyeTCs HEBHIIIOJIHEHUE OTPaHUUYEHUS MATCH
FULL). Eciiu BBI XOTHTE, YTOOBI 3aBUCUMBIE CTPOKH HE MOTJIH M30e2KaTh U 9TOr0 OTPAaHUYEHHUSI, OOBSIBUTE
CBsI3aHHEIE CTOJIOITHEI KaK NOT NULL.

BHeIIHUY KITI0Y OOJIZKEeH CCHIJIaThCsI Ha CTOJIOLEI, TU00 SBISIONIMECS MePBUYHLIM KII0YOM, TH60 obOpa-
3yIlKe OrpaHuYeHHe YHUKAIbHOCTH, TU00 SIBJIAIONINECS CTOIOLAaMM M3 HEYaCTUYHOTO YHHKAIBHOTO
uHOeKca. TakuM oOpa3oM, OJIsI CBSI3aHHBIX CTOJIOIIOB Bcerga OyOeT CyIeCTBOBaTh MHIOEKC, a 3HAYUT IIPO-
BePKH HAJTUYUS COOTBETCTBUS IJISI CBSI3aHHOM CTPOKU OYIOYT BHEITOIHATHCSA 3P PekTuBHO. Tak KaK KOMaH-
OBl DELETE IOJIST CTPOK TJIaBHOM TAOGIWIBEI WX UPDATE [JIs 3aBUCHUMBIX CTOJIOIIOB IOTPEOYIOT ITPOCKAHU-
pOBATh MOOUUHEHHYIO TAaOIUITy U HANUTH CTPOKH, CCHIJIAIOIIHMECS Ha CTaphkle 3HAYeHWs, MOJIe3HOo Oymer
UMEeTh MHOEKC U I MOOYMHEHHEIX CTOJIOI0B. Ho 9TO HY>XKHO He Bcermga, ¥ CO30AaTh COOTBETCTBYIOIIUM
WHIEKC MOXKHO II0-Pa3HOMYy, II09TOMY 00bsIBIeHNE BHEIITHET0 KJTI0Ya He CO3TaéT aBTOMATHUYECKH WHIEKC
II0 CBSI3QHHBLIM CTOJIOIIAM.

IMTogpoGHee 00 U3MEeHEHUY U yAaJleHUU OJaHHBIX pacCKal3biBaeTcs B ['1aBe 6. Bl Takke MoKeTe mogpo6-
Hee y3HaTh O CHHTAKCHCE OTpPaHUYEeHNM BHeIIHero Kitoda B cipaBke CREATE TABLE.

5.5.6. OrpaHn4YeHUA-UCKJIIo4YeHUs

OrpaHuYeHUS-UCKIIIOUEHUS TaPAaHTUPYIOT, YTO IPU CPaBHEHUH JIIOOBIX IBYX CTPOK I10 YKa3aHHBIM CTOJIO-
IIaM UJIU Bblpa}KeHI/IHM C IIOMOIIIBIO 3adaHHEBIX onepaTopOB, MI/IHI/IMYM OOHO U3 9TUX CpaBHeHI/Iﬁ B03Bpa-
tuT false iy NULL. 3anuceiBaeTCs 9TO TakK:

CREATE TABLE circles (

c circle,

EXCLUDE USING gist (c WITH &&)
)i

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

HpI/I JIO6aBJ'IeHI/II/I OrPaHNYEHUA-UCKIIIOYEHU A 6yJ:[eT aBTOMATH4Y€CKH CO30aH MHOEKC TOI'O THUIIa, KOTOprfI
YKa3aH B 00ObSIBIIEHUHA OrpPaHHUYEHUAd.

5.6. CucteMHble cTonOLbI

B xkaxnoi TabiHIle eCTh HECKOIBKO CUCMEMHbIX CMo/16U,08, HesIBHO OIIpPeaeéHHbIX cucTeMoii. Kak criep-
CTBHUE, UX UMEHa HeNlb3s MCIIOJIb30BaTh B KaUYeCTBe UMEH II0JIb30BaTEILCKUX CTOJIOIOB. (3aMeThbTe, UTO
39TO HE 3aBHCHT OT TOTO, SIBJISIETCS JIM MMsI KJIIOUEBEIM CJIOBOM WMJIM HET; 3aKJII0UYeHHe MMEeHH B KaBBIYKU
He IIOMOXKeT n306exXKaTh 3TOr0 OTPAaHUUYEHHNA.) DTH CTOJIOIEI He MOJIXKHEI BaC 0ECIIOKOUTDL, BaM JIMIIL IO-
CTATOYHO 3HATh 00 UX CYIIeCTBOBAHUH.

tableoid

NpenTndurkatop o6beKTa OJId TaOIUILI, COIepKalle CTPOKY. DTOT CToI0el] 0COOEHHO MOJIe3eH It
3aIpoOCoB, UMEIOIIHUX [eJI0 C CeKITMOHNPOBAaHHEIME TabmuiaMu (cM. Pazmen 5.12) unu uepapxuei Ha-
cinemoBaHus (cM. Pasgen 5.11), Tak Kak 6e3 HEro CJI0KHO ONpPenesIuTh, U3 KaKOoW TabIHITHI BEIOpaHa
cTpoka. CBsa3aB tableoid €O CTONOLOM oid B Tabnulle pg_class, MOXKHO OyaeT MONYyYUTh UM Tab-
JIUIIEI.

xmin

61



OmnpeneneHue JaHHBIX

HNpentndurkatop (Kom) TpaH3aKIWU, HOOABUBIIEH CTPOKY 3TOI Bepcuu. (Bepcusi CTpoKu — 3TO eé
UHOVBHUOYyaJIbHOE COCTOSIHUE; IIPHU KaXO0M U3MEeHEeHUU CO3TaE€TCs HOBas BEPCHUS OOHOM U TOU Ke
JIOTUYEeCKOU CTPOKM.)

cmin

HoMmep KomaHAOw (HauyWHasi C HYJISI) BHYTPU TPaH3aKUIWK, TO0OaBUBIIEH CTPOKY.

Xmax

NpenTndukaTop TpaH3aKIUU, VOAJIUBIIENH CTPOKY, unu 0 Oy1a HeyoaJIEHHON BEPCUU CTPOKHU. 3Haue-
HHUEe 3TOTr0 CTOJ0Ila MOXKET ObITh HEHYJIEBHIM U IJIST BUIUMOMN BEPCUHU CTPOKHU. ITO OOLIYHO O3HAYAET,
YTO yHaaasiollasi TpaH3aKIus elle He Oblyla 3aUKCHUPOBaHa, UMK yoajieHne ObIII0 OTMEHEHO.

cmax

HOMep KOMaH[OEI B y;:[anmomeﬂ TPAH3aKIOUHU UJIX HOJIb.

ctid

dU3NYECKOe PACHOoJIOKeHNe JAaHHOM BePCUM CTPOKHU B TabiIuIle. 3aMeThTe, YTO XOTS 110 ctid MOXKHO
OYeHb OLICTPO HAWTH BEPCHIO CTPOKHU, 3HAUEHUE ctid M3MEHHTCS IIPH BHIIOJIHEHWU VACUUM FULL.
TakuM 06pa3oM, ctid HeIb3s MPUMEHSITh B KaYeCTBe OOJITOCPOYHOr0 UAeHTU(HUKATOPa CTPOKHU. s
UOeHTUQUKAIIUYN JIOTUYECKUX CTPOK CJIEyeT MCIIOIb30BaTh IIEPBUYHBIN KITIOY.

HNpenTrdukaTopsl TpaH3aKIIUN TaKxke ABNAI0TCA 32-0uTHEIMU. B monroxkusyiiel 6a3e maHHBIX OHU MO-
TYT MOUTHU IO KPYry. DTO He KPUTUYHO IIPU IIpaBuiibHOM obciyxkuBauuu BII; mogpobHee 00 3TOM CM.
['maBy 24. OpHaKO moJjaraThbCsa Ha YHUKAJIBHOCTH KOJOB TPAH3aKIUY B Te€UYEHUE OJIUTEIbHOI0 BPEMEHU
(mpu Gonee yeM MUINIHApPOE TPAH3AKIIUN) HE CIIEayeT.

HNpoeHTHGUKATOPE KOMAaH[ Takxke 32-0MTHHIE. ITO CO3TAET XKECTKUHM JIMMUT Ha 232 (4 Mmunnuapmga) Ko-
maHO SQL B omHO# TpaH3akiuu. Ha mpakTuKe 9TO He ImpobieMa — 3aMeThTe, YTO 9TO JIMMUT YHCJIa KO-
maHpg SQL, a He konmudyecTBa o0pabaThiBaeMbIX CTPOK. Kpome Toro, uueHTuGUKaATOP IOIy4aloT TOJIBKO
T€ KOMAaH[bI, KOTOPHEIE (PaKTUUYECKU U3MEHSIOT COfepKuMoe 0a3bl JaHHBIX.

5.7. N3MmeHeHue Tabnuy

Ecnu BB co3panu TaOMUIEl, @ 3aTEM IIOHSIJIN, YTO AOIYCTHUIIX OIIMOKY, MM U3MEHMJIMCh TPeOOoBaHUSA
BAIllero IIPUJIOKEHMS, BBl MOXKETe YOaIuTh €€ U co3daThk 3aH0B0. Ho aTo OymeT Heymo6HO, eciu Tabmu-
11a y2Ke 3allojIHeHa MAaHHBIMY, MJIM €CJIM Ha Heé CChUIAIOTCS Apyrue oO0bheKTHl 0a3bl JAaHHBIX (HAIITpuMeED,
110 BHelTHeMy Kitouy). ITosatomy PostgreSQL npepocrasisier Habop KoMaH[ A1 MoguduKauuy Tabiutl,.
3aMeThTe, YTO 3TO [0 CYTH OTJIMYAETCS OT U3MEHEHUS OaHHBIX, COOEePIKAIIUXCs B Tabmuile: 30eCh MBI
o0cyxpaeM Moau(pUKAIINIO ONIPedeIeHUs, UIIU CTPYKTYPHI, TaOJIUIIHL.

Br1 moxkerTe:

¢ JloOaBIATHL CTOIOIIBI

e V@mansaTh CTONIOIIBI

¢ Io0aBnsTh OTPAaHUYEHUS

* Vpanars orpaHUYEHUd

e HM3MeHSATHh 3HAUEHUS 10 YMOTYAHUIO
¢ M3MeHSATH THIIEI CTOJIOIIOB

¢ IleperMeHOBEIBATH CTOJIOIIEI

¢ ITleperMeHOBEIBATH TaOIUIIEI

Bce aTu medcTBUS BHIMIOJIHSAIOTCS C nmomolnbio KomaHoel ALTER TABLE; mogpoO6Hee O Hell BhI MOXKeETe
y3HaTh B €€ CIIpaBKe.

5.7.1. Dob6aBneHue ctondbua
IHo06aBUTL CTOJI0EI] BEI MOXKETe TakK:

ALTER TABLE products ADD COLUMN description text;
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HoBrlil cTOon6ell 3an0THSIeTCS 3afaHHbIM /IS Hero 3HaYeHueM [0 yMondaHuio (unu 3HavenneM NULL,
ecny BB He mo0GaBUTe yKa3aHue DEFAULT).

ITogcka3ka

Haunnas c PostgreSQL 11, mo6aBneHue cTonb11a C IOCTOSHHLIM 3HAUYEHUEM I10 YMOT4YaH1io 6oee
He 03HA4YaeT, YTO IIPY BHIIIOJTHEHUY KOMAaHIOb ALTER TABLE OyOyT U3MeHEHHl BCE€ CTPOKH TaOJIUIIH.
BmecTo 3TOro ycTaHOBIIEHHOE 3HAYEeHHE II0 YMOJIYaHUI0 OyIeT IIPOCTO BBHIIABATHCS IIPHU CIEOYIO-
1meM oOpaIleHn K CTPOKaM, a COXPAHUTCS B CTPOKAX IIPH Hepe3anucu Tabmuilkl. brnaromaps aTo-
My oIlepanus ALTER TABLE M C O0JIBIIMMM TaOIHUIlaMU BBEIIIOJIHSIETCS O4YEHb OBICTPO.

OnHaKO eciiy 3HaUYeHHe 10 YMOTYaHUIO0 U3MEHYNBOE (HallPpUMeED, 3TO clock_timestamp () ), B KaXk-
OYIO0 CTPOKY HYXKHO OymeT BHECTH 3HaYeHHe, BEIYUCIIEHHOEe B MOMEHT BBHITIOTHEHUST ALTER TABLE.
YTobrl n36eKaTh IMOTEHITHATILHO IJINTEJIbHON Ollepallni U3MeHeHHsI BCeX CTPOK, €CJIM BHI MJIaHHU-
pyeTe 3amoJHUTEL CTOJI0EIl B OCHOBHOM He 3HAYEHUSIMH IO YMOJTYaHUIO, JTydirne OymeT noO6aBUTh
ctosnber] 6e3 3HaYeHHUS 10 YMOJITYAHHUIO, 3aTeM BCTaBUTh TPeOyeMble 3HaYeHU s C IIOMOIITbI0 UPDATE,
a IIOTOM OMpeeNIuTh 3HaUeHHe 10 YMOJTYaHHI0, KaK OIMHMCAHO HUXKE.

ITpu 5TOM BBl MOZKETE CpPa3y ONpPeAeIuTh OrPaHUYeHUs CTOJIOIa, UCIIOIb3YsI OOBIYHBIM CUHTAKCHC:
ALTER TABLE products ADD COLUMN description text CHECK (description <> '');

Ha camom pgerne 3mech MOXKHO HMCIOJIb30BaTh BCe KOHCTPYKIIMY, TOIMYCTUMEBIE B OIpedesieHuu CcToJi01a B
KOoMaHfe CREATE TABLE. [IoMHHUTe OfHAKO, UTO 3HAaYEeHUE 110 YMOJIYAaHUIO [OJI?KHO YIOBIETBOPSATh HaH-
HBIM OTPaHUYEHUSM, YTOOBI OIlepalus ADD BHIIOJIHUIIACH YCIIEITHO. BBl TakKe MOXKeTe CHadasia 3aroJi-
HUTH CTOIOeI] MPAaBUIILHO, a 3aTeM M00aBUTh OTPaHUYEHUS (CM. HHUXKE).

5.7.2. YpaneHue ctondbua
Yoanutes cTosnbel] MOXKHO TaK:
ALTER TABLE products DROP COLUMN description;

[lamHBIE, KOTOPEIE OBITM B 3TOM CTOJIOIlE, MCYe3aioT. BMecTe cO CTONOIIOM yHOAISIOTCS M BKIOUYAIOIINE
ero orpaHuueHus Tabnuibl. OMHAKO eC/Ix Ha CTONIOeI] CChIIaeTCs OTPaHuYeHNe BHEIITHET 0 K/IoYa OPyroH
Tabuikl, PostgreSQL He ymanuT 3TO OrpaHUYeHHe HesIBHO. Pa3peluTh yoaleHue BCeX 3aBUCSIIUX OT
9TOT0 CTONIOIa 00BEKTOB MOXKHO, T0OaBUB YKa3daHUe CASCADE:

ALTER TABLE products DROP COLUMN description CASCADE;

OO0 MeXaHu3M, CTOSIIIUHI 3a 9TUM, OInuChIBaeTcsa B Pasmesne 5.15.

5.7.3. oGaBneHue orpaHu4yeHun

s JIOﬁaBJIeHI/IH OIrPaHNYE€HUsA UCIIOJIb3YETCA CUHTAKCUC OT'PaHUYEHUA T8.6J'II/II_IBI. HaanMep:

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

YTo6el mob6aBuTh orpaHndernne NOT NULL, koTopoe Hesb3s 3allcaTh B BUOE OTPAHHUUYEHHUS TaOIHUITHI,
HUCIOJIb3YUTE TaKOU CUHTAKCUC:

ALTER TABLE products ALTER COLUMN product_no SET NOT NULL;

OrpaHuuyeHue MPOXOOUT MPOBEPKY aBTOMAaTUYECKU 1 OymeT moOaBIeHOo, TOJILKO €CJIK €My yOOBIIeTBOPS-
IOT JaHHLIE TAOIHITHL.

5.7.4. YpaneHue orpaHu4yeHus

[st ymaneHus orpaHUYeHusT BB JOXKHBI 3HATh €r0 M. EC/TM BHI He IPUCBAWBAI €My UMSs, 3TO HESTBHO
crenasia CHCTeMa, U Bl JOJIXKHEI BEISICHUTE €ro. 3[1eCh MOXKeT OhITh IToJIe3Ha KoMaHOa psql \d uma_rab-
nuyer (MU OPYTHE IPOTPaMMEbl, IOKa3HIBAOIKMEe MOAPOo0HYI0 HHGOPMAIIMIO 0 Tabnuiax). 3Hast UM, B
MOXKeTe HCII0Ib30BaTh KOMAHIY:
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ALTER TABLE products DROP CONSTRAINT some_name;

Kak un IIpU yOoaJlIeHnu CTOJ'[6LIa, €CJIX BBl XOTUTE YOAJIUTh OrPaHNYE€HHEe C 3aBUCUMBIMU O6'beKTaMI/I, 0o-
0aBbETE YKa3aHue CASCADE. HpI/IMepOM TAKOM 3aBUCHUMOCTH MOXKET OBITh OrpaHHWY€HN e BHEIIHETr 0 KJII04a,
CBsA3aHHOE CO CTOHGH&MI/I OIrpaHHUYE€HUA IIEPBUYHOI'O KJIF04Ya.

Tak MOXXHO yOaauTb orpanuydeHus JTro0bx TuioB, Kpome NOT NULL. YTo6w yoanuTh orpanudenue NOT
NULL, ucrnons3yuTe KOMaHOy:

ALTER TABLE products ALTER COLUMN product_no DROP NOT NULL;

(BctnomuwuTe, uto v orpanndenuiit NOT NULL HeT uMéH.)

5.7.5. A3MeHeHue 3HaYeHUA NO YMOJIHaHUIO

Ha3zHauyuTh cTONMOIy HOBOE 3HAYEHUE TI0 YMOTYaHUI0 MOXKHO TaK:

ALTER TABLE products ALTER COLUMN price SET DEFAULT 7.77;

3aMeThTe, YTO 9TO HUKAK He BIUSET Ha CYIeCTBYIOIINEe CTPOKY TabG NIk, a IPOCTO 3a0aéT 3HaYeHue 110
YMOTYaHUIO OIS TOCJIEAYIOIIUX KOMaH INSERT.

YToOH yHaIUTh 3HAUYEHUE 110 YMOJTYaHUIO, BEITIOTHUTE:

ALTER TABLE products ALTER COLUMN price DROP DEFAULT;

IIpu 3TOM IIO CyTH 3HAUeHHWIO 10 yMOI4YaHWIO TpocTo npucBauBaeTrcss NULL. Kak cnencrsue, ommOKU
He OyIeT, eclu BHl IIONLITAETECH yOAINUTH 3HaUEHUEe 10 YMOJIYaHUIO, He OIIpeleJIEHHOe SIBHO, TaK Kak
HesIBHO OHO cyuecTByeT U paBHO NULL.

5.7.6. N3MeHeHMe TUNa AaHHbIX CTONOLa
Yrto6nl Ipeobpa3oBaTh CTONOEI B IPYTOM TUII JAHHBIX, UCIOJIE3YUTE KOMAHIY:

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

Ona OyzeT ycCIeuHa, TOJIbKO €CJIM BCE CYIIEeCTBYIOIINE 3HAYEHUS B CTOJIOLE MOTYT OBITh HESIBHO IIPUBE-
OeHEB K HoBoMy Tulty. Eciu Tpebyetcs 6oee ciioxkHOe mpeobpa3oBaHue, BB MOXKeTe 100aBUTh yKa3aHUe
USING, opefensiolee, Kak IIOJIyYUTh HOBble 3HAYEHUS U3 CTaphIX.

PostgreSQL monkeITaeTcs Takxke Impeodpa3oBaTh K HOBOMY THITY 3HauUeHHe CTOI0IIa II0 YMOIYaHUIo (ec-
JIX OHO OIIpe[eeH0) ¥ BCe CBsI3aHHEIe C 9TUM CTOIOIIOM orpanudenus. Ho mpeo6pa3oBaHue MOXKET OKa-
3aThCS HEIIPABUJILHEIM, ¥ TOTAA BhI IOJIYYNUTE HEOXKHUOAHHLIE Pe3y/IbTaThl. II09TOMY OOBIYHO JIyUIlle yaa-
JINTh BCE OTPaHMYeHus CTOJOIA, Iepe TeM KaK MEeHSTh ero THII, a 3aTeM BOCCO3[aTh MOOU(PUIIHPOBAH-
HBIE [OJIKHEIM 00Pa30M OrpaHUYEeHUs.

5.7.7. NepenMmeHoBaHue cTonbua
YT0OBI IEPEeNMMEHOBATh CTOI0EI], BEIITOJITHUTE:

ALTER TABLE products RENAME COLUMN product_no TO product_number;

5.7.8. NepenMmeHoBaHue Tabnuubl
Tabnuily MOXKHO IepeENMEHOBaTh TakK:

ALTER TABLE products RENAME TO items;

5.8. NpasBa

Korma B 6a3e maHHBIX CO3MaéTCs 00BEKT, eMy Ha3HavaeTCs Biladesell. BiagenbieM 0OBYHO CTAHOBUTCS
POJIb, C KOTOPO¥U OBIJI BEIIIOIHEH OIIepaTop co3manusi. [ GOILITHHCTBA TUIIOB 00BEKTOB B HCXOOHOM CO-
CTOSTHUH TONBKO BJIafiesiel] (MJIu CYIepIIob30BaTellb) MOXKET [AelaTh C 00beKTOM BCE, UTO YyrogHO. YTOOH
Pa3pelInuTsb UCIIOIb30BaTh €T0 APYTHM POJISIM, HYy?KHO OaTh UM Npdasd.

Cy'I.T.IeCTByeT HECKOJIBKO THUIIOB IIpaB: SELECT, INSERT, UPDATE, DELETE, TRUNCATE, REFERENCES, TRIGGER,
CREATE, CONNECT, TEMPORARY, EXECUTE, USAGE, SET, ALTER SYSTEM K MAINTAIN. Ha6op IIpaB, IPUMEHH-
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MBIX K OIIpeenéHHOMYy 00BeKTY, 3aBUCHUT OT THUMa 00beKTa (Tabnuiia, GyHKIHUS U T. [.). bosee mogpo6HO
Ha3HaYeHHWe 9TUX IIPaB ONMKUCHIBAETCS HUXKe. Kak IPpUMEeHSIOTCS 9TH IPaBa, Bbl TAKXKe YBUAUTE B CIIEOYy-
IOIIUX pas3menax U riaBax.

IIpaBo U3MEHSATD UK YOAIATE 00BEKT SIBIISIETCS HEOTheMJIEMBIM IIPAaBOM Bilafiefibila 00bEKTa, ero Hellb-
35 MUIIUTHCS WU IepenaTth apyromMy. (OOQHAKO KakK U BCe OPyTrue IIpaBa, 9TO IPaBO HACJIEOYIOT YJIEHEI
ponu-Bnamenblia, cM. Pasgen 21.3.)

OG'bGKTy MO2KHO HAa3HAQYUTH HOBOTI'O BJIa[eJiblia C IIOMOIIBIO KOMaAHOBI ALTER OJId COOTBETCTBYIOIIIET O THUIIA
00BeKTa, HallpuMep:

ALTER TABLE wummg _Tabuupger OWNER TO HOBRIH _Bramgenel;

Cymnepnosib30BaTe/Ib MOXKET [elaTh 3TO 0e3 orpaHWYeHUl, a OOBIYHBIN II0JIb30BAaTEIb — TOJIBKO €CJIH
OH SIBJISIETCSI OMHOBPEMEHHO TEKYIIIMM BjlafiefiblieM oObeKTa (MM HacledyeT IIpaBa POJIM Bladenblla) U
MOKEeT BBIIOJIHSATL SET ROLE [JIst HOBOH POJIM BJIafesIblia.

g Ha3HaYeHus npas mpuMeHsieTcsa KkoMmaHoma GRANT. Hanpumep, ecinu B 6a3e JaHHEIX €CTh POMb joe
u Tabnuila accounts, IpaBoO Ha U3MeHEeHUe TabJIMILI MOKHO [AaTh 9TOM POJIM TakK:

GRANT UPDATE ON accounts TO joe;

Ecnu BMecTo KOHKPETHOI'O IIPpaBa HalluCaThk ALL, POJIb IMOJIYYUT BC€ IIPpaBa, IPMMEHUMEBIE OJIA o0BeKTa
9TOr0 THUIIA.

,]IJIH Ha3HA4YE€HU IIpaBa BCEM POJIAM B CUCTEME MOXKHO HCIIOJIb30BATh CIIEITMAJIBHOE UMS «POJIU»: PUBLIC.
TakXke OIS YIPOIEHUsS yIpaBJIeHUs POJIIMH, Korga B 0a3e JaHHBIX €CTb MHOXKECTBO MO0JIb30BaTeJeH,
MOZKHO HaCTPOUTH «T'PYIIOBREIE» POJIM; TToApoOHee 06 3aToM cM. ['aBy 21.

YToOBI MUITUTH ITOIb30BaTeJIed paHee MAaHHBIX UM IIpPaB, UCIIOIb3yhTe KoMmaHny REVOKE:

REVOKE ALL ON accounts FROM PUBLIC;

OOBIYHO PACHOPSKATHCS ITPAaBaMU MOXKET TOJIBKO BiIafesiel; 00beKTa (MK Cylneprnonab3oBaTesib). OmHAKO
BO3MOXKHO [aTh IIPABO JOCTYNA K O0BEKTY «C IIPABOM IIepefadu», YTO IIO3BOJIUT IIOIYyYHUBIIEMY TaKOe
IIpaBO Ha3HA4YaTh €T0 APYruM. Ec/iu Takoe IpaBo Iepefaydu BIOCIEeACTBHU OyOeT 0TO3BAaHO, TO BCE, KTO
TIOJIYYHJI JAaHHOE IIPaBO JOCTYyIa (HeIIoCpeaCTBEHHO UJIH I10 IIeTI0YKe Iepefayu), moTepsioT ero. [Togpo6-
Hee 00 3ToM cM. cupaBky GRANT u REVOKE.

Bnagenen 00BbeKTa MOXKET JIMIIUTL Ce0sT OOBIYHEIX IIpaB, HAIIpUMeED 3alIPETUTh HE TOJIBKO BCEM OCTaJlb-
HBIM, HO 1 ce6e, BHOCHUTH USMEHEHHUA B Ta6m/1uy. OpmHaKo BIafebIlbl BCeraa MMeIOT BO3MOXKHOCThD yIIipaB-
JIATH IIPaBaMM, TaK 9YTO OHU MOTYT B Jr000M CliIydae BEePHYThb cebe IIpaBa, KOTOPEIX JIMIITUIIUCE.

Bce CyHmieCTBYIOIIY e IIPaBa IePe4YuCII€Hbl HUXKE:
SELECT

ITo3BosIET BRHITIONMHATE SELECT IS 1I000T0 CTONOIIA UTK IIePEeYHCIIeHHBIX CTOIOIIOB B 3aaHHOM Tab-
nule, IpeAcTaBleHnuy, MaTIPEACTaBJIEHUN UJIU OPYToM 00beKTe TabIuuHoro Buga. Takxke MO3BOJIS-
€T BBITIOIHATE COPY TO. [IoMHMO 3TOTr0, JaHHOe IIpPaBo TpeOyeTcs i o0palleHus K CyIeCTBYIOIINM
3HAYEeHUSM CTOJIOIOB B UPDATE, DELETE UM MERGE. [IJIsI TOCJIeIOBaTeILHOCTEH 9TO IPABO ITO3BOJIA-
€T TOJIb30BaThCA QYHKIMEN currval. s 60NbMIMX 00BEKTOB OHO ITO3BOJISIET YUTATh COOEPKUMOE
00BeKTa.

INSERT

ITo3BOJIsIET BCTABISTE C MTOMOIIBIO INSERT CTPOKHY B 3alaHHYIO TabGIuIly, MpeacTaBJIeHue u T. M. Mo-
KeT Ha3Ha4vyaThCs OJIST OTOEIbHBIX CTOJIOIOB; B 3TOM CiIy4Yae TOJIbKO 3TUM CTOJIOIIaM MOXKHO IIPUCBa-
UBaTh 3HAYEHUS B KOMaHHe INSERT (Opyrue CTONOLEI IIOTydYaT 3HAYEHUs II0 yMojildaHuio). Takxke
TTO3BOJISIET BHIIOIHSATH COPY FROM.

UPDATE

ITo3BoIsIeT U3MEHSTEL C IIOMOIIBLI0 UPDATE JMaHHBIE BO BCEX, JIMOO TOJILKO MEePEeYnCIIeHHEIX, CTOJIOIIax
B 3aJaHHOM TabiuIe, mpencTaBiaeHuu u T. InI. (Ha mpakTuke Ojsa mo000H HeTPUBUATILHOM KOMaHIHI
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UPDATE mmoTpebyeTcs u ITpaBo SELECT, TaK KaK OHa A0JIZKHA 00paTUTHCS K CTONOIaM TaOIUIIbI, YTOOH
OIIpeNeuTh, KaKue CTPOKH IOoMjIexkKaT U3MEeHEeHHIO, W/UIKM BEIYUCIIUTL HOBLEIE 3HAYEHUSI CTOJIOIOB.)
st SELECT ... FOR UPDATE M SELECT ... FOR SHARE TaKxXke TpeOyeTcs MMeTh 3TO IIpPaBO Kak
MUHUMYM [JISI OOHOTO CTONOIa, ITOMUMO IIpaBa SELECT. [IJIs1 ITOociegoBaTeIbHOCTEN 3TO IPaBo MO3-
BOJISIET TIOJT30BAThCST QYHKIIUSAMU nextval U setval. 171 60IBIINX 00BEKTOB 3TO IIPABO ITO3BOJISIET
3aIMCHIBAThL MaHHBIE B 00LEKT UM 00pe3aTh ero.

DELETE

ITo3BonsieT ymamsiTh C IIOMOIIBI0O KOMaHOLl DELETE CTPOKM M3 TaOIUIlL], IpeAcTaBinenus u T. n. (Ha
IpakKTUKe s 11000¥ HeTPUBUATbHOM KOMaHIK DELETE IMOTpe0dyeTcs TaKzKe NpaBo SELECT, TaK Kak
OHAa MOJIKHa 00paTUThCS K KOJIOHKaM TaOIUIlkl, YTOOR ONIPENeNnuTh, KaKue CTPOKH ITOIexkaT yaare-
HUIO.)

TRUNCATE

ITo3BomnsieT omycTOIIATh TAOIUIy C IOMOIIBIO TRUNCATE.

REFERENCES
ITo3BossieT co3maBaTh OrpaHUYEeHe BHEIIHero Kioda, o0palaoieecs K TabIuile Uiln oIpeneéH-
HBIM CTOJIOIIAM TaOJIUIILL.

TRIGGER

I[To3BomnszeT co3maBaTh TPpUrrep ajiada TaOTHITHI, InpencTraBJIeHusa U T. II.

CREATE

s 6a3 mMaHHBIX 9TO IIPABO MO3BOJISIET CO3[MAaBAaTh CXEMBI M IMyOIMKAIMH, a TaKXKe yCTaHaBIUBAThb
IOBepeHHbIe PACIIUPEHUs] B KOHKPETHOH 6ase.

st cxeM 3TO IIpaBo II03BOJIsIET CO37aBaTh HOBLle OOLEKTHI B 3aaHHOM cxeMe. UTOOH IIeperuMeHO-
BaTh CYIIeCTBYIOINUY 00BEKT, He0OX0OUMO OBITE €ero BilafesblleM U UMeTh 3TO IIPaBo [JI CXEMEL, CO-
mepzKalieu ero.

7151 TaOMUYHBIX IPOCTPAHCTB 3TO IPABO II03BOJIIET CO3HaBaTh TAOIHUITE, MHIEKCH U BpeMeHHEbIe (aii-
JIHI B OIpenesIeHHOM TabGIMYHOM IIPOCTPAHCTBE, a TaK¥Ke CO3MaBaTh 0a3bkl JAaHHLIX, [JIsT KOTOPBIX 9TO
ITPOCTPAHCTBO OYIEeT OCHOBHEBIM.

3aMeTnTe, 4TO (PaKT JIUITEHUS IT0Th30BaTEsI 9TOTO IIpaBa He BIUSET Ha CYIIeCTBOBAHUE HJIM pPa3Me-
II[eHUe CYLIEeCTBYIOIUX 0OBbEKTOB.

CONNECT
ITo3BOJISIET TTOOKITIOUATHCSA K 0a3e JaHHBIX. DTO IIPaBO ITPOBEPSETCS MPU YCTAHOBJIEHUU COeOUHEHUST
(B momOTHEHME K YCIIOBUSM, OTIPENEIEHHBIM B KOHQUTYpPAILUU pg_hba.conf).

TEMPORARY

ITo3BonseT co3maBaTh BpeMeHHEIe TaOJIUILI B OIIpefeIEHHON Oa3e JaHHBIX.

EXECUTE

ITo3BossieT BEI3BIBATH QYHKIIUIO UJTA MIPOIEAYPY, B TOM YHCJIE UCIOIb30BaTh JIIOOBIE OTIEPATOPH, pPe-
anmM30BaHHBIE HAaHHOW QYHKIMEN. DTO €IUHCTBEHHBIN THUII TPaB, IPUMEHUMBIN K QYHKUMSIM M MIPO-

Lefypam.
USAGE

s IIPOLIEOYPHEIX A3BIKOB 3TO IIPABO IIO3BOJIAET CO3AaBATh Q)YHKL[I/II/I Ha OHpeJIeJ'IéHHOM SI3BIKE. ITO
€IUHCTBEHHBIU THUII IIpas, HpI/IMeHI/IMHﬁ K IIPOLEeOYPHBIM SA3BIKAM.

II71s1 cxeM 9TO IIpaBo OAET HOCTYH K COOEePKAIIUMCS B HUX 00beKTaM (IpeamnosiaraeTcs, 4TO IPHU 9TOM
MMEIOTCS ITpaBa, HeoOX0OuMEIe OIS HOCTyHa K caMuM 00beKTaM). [10 CyTH 9TO IIpaBo II03BOJISIET CYyOb-
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E€KTY «IIPOCMATPUBATH» 0OGBEKTEI BHYTPH CXEMHI. Bes aToro pa3pelieHnsda UMeHa 0OBEKTOB BCE XKe
MOZKHO 6y11eT Y3HATh, HAIIPUMED, O6paTI/IBH.II/ICL K CUCTEMHBIM KaTaJIOT'aM. KpOMe TOTO, €CJIM OTO3BAThb
3TO IIPAaBO, B CYIIECTBYIOIINX C€aHCaX MOTYT OKa3aThCAd OII€ePaTOPHI, OJIA KOTOPHBIX IIPOCMOTP UMEH
00BEKTOB OBLJI BEITIOTHEH PaHee, TaK 4YTO 3TO ITPABO He IIO3BOJIAET abCoIOTHO HaI[é}KHO IIEPEKPEITh
OOCTYII K 00BEeKTaM.

[ 7151 ToCIemoBaTENbHOCTEH 9TO MPABO MTO3BOJISIET UCIOJIb30BaTh PYHKIIMU currval U nextval.

[I7st TUTIOB ¥ MOMEHOB 3TO ITPABO MO3BOJISIET MCIIOJIB30BATh 3aJaHHBIA THUII MJIM OJOMEH HPU COo3[da-
HuU Tabmu1, GYHKIUN UK OPYTUX OO BEKTOB CXEeMEIL. (3aMeThTe, UTO 3TO IPABO HE OTPAHUYUBAET 00-
IIlee «MCIIOJIb30BaHUE» TUIla, HanpuMep obpalleHne K 3HaUeHUSIM TUIIa B 3arrpocax. bes aroro npa-
Ba HeJIb3s TOJIBKO CO37aBaTh OOBEKTHI, 3aBUCAIINE OT 3afaHHOro Tuna. OCHOBHOe IIpefHa3HauYeHue
9TOTO TIpaBa B TOM, YTOOHI OTPAHUYMUTE KPYT MMOIb30BATEJIEN, CIIOCOOHBIX CO37IaBaTh 3aBUCUMOCTHU OT
THUIIa, KOTOPHIE MOTYT BIIOCJIEACTBUY ITOMEIIATh BIIaAeIblly TUIA U3MEHUTH €T0.)

Inst 06EPTOK CTOPOHHUX JAHHEIX 9TO IIPABO IIO3BOJISIET CO3IABaTh MUCIIOJIb3YIOUINE UX OIpPeNeIeHUsT
CTOPOHHUX CEPBEPOB.

[I711 CTOPOHHUX CEPBEPOB 3TO MPABO IIO3BOJISET CO34aBaTh UCIOIb3YIOINNE UX CTOPOHHUE TaOJIMIIH.
HapenéHHble 3TUM IIpaBOM MOTYT TaKxKe CO3[aBaTh, MOOUGUIIMPOBATE UJIM YAANIATH COOCTBEHHEIE
COIIOCTAaBJIEHUS II0Ib30BaTEJIeH, CBsI3aHHLIE C ONpPeNeIEHHEIM CePBEPOM.

SET

ITo3BossAeT 3amaTh OJId TapaMeTpa KOHQUrypaluy cepBepa HOBoe 3HaYeHHue B TeKylieM ceaHce. (Xo-
TS 9TO IPABO MOXKET OLITh TPeHOCTaBJIEHO IJIS JII000TO0 TapaMeTpa, OHO UMeeT CMBICTT TOJIBKO [IJIS TeX
ImapaMeTpPoB, [JIT KOTOPEIX OOLIYHO TPEOYIOTCS IpaBa CyIeproab30BaTeNs.)

ALTER SYSTEM

ITo3BossIET MpUCBAMBaTh 3HAYEHNE TTapaMeTPy KOH(GUTYPAIIUKU CepBepa, UCIomb3ys KoMmauay ALTER
SYSTEM.

MAINTAIN

Ilo3BonsIET BHIDOMHATE VACUUM, ANALYZE, CLUSTER, REFRESH MATERIALIZED VIEW, REINDEX M LOCK
TABLE C OTHOIIIEHHEM.

HpaBa, Tpeﬁ}TIOI_T_II/IeCH OJ1s OPYTIrUX KOMaH[O, YKa3aHbl Ha CTPaHUIIAaX CIIPDABKXU 3TUX KOMaH[I.

PostgreSQL mo yMom4aHUIO Ha3HAYaeT PONU PUBLIC IIpaBa [AJIT HEKOTOPHIX TUTIOB 0OHEKTOB, KOTHOA 9TH
00BeKTH co3patoTcs. s Tabmull, cToIO10B, IOCIeN0BaTeIbHOCTEN, 00EPTOK CTOPOHHUX HAHHKIX, CTO-
POHHUX CePBEPOB, GOJBITUX 0OBEKTOB, CXeM, TaOUYHBIX TPOCTPAHCTB UJTU IapaMeTPOB KOHPUTYypauuu
PUBLIC II0 YMOJTYAHUIO HUKAKHUX IPaB He mojrydaeT. 7151 APyTuX TUIIOB 0OBEKTOB PUBLIC IOJIydaeT Clie-
OyIoIIKe ITpaBa Mo YMOJIYaHMI0: CONNECT ¥ TEMPORARY (CO3aHue BPEMEHHBIX TabmuIl) ajs 0a3 JaHHBIX;
EXECUTE — Oyist QYHKUME ¥ IPOIeAyp; USAGE — OJIST SI3BIKOB M THUIOB AAHHBIX (BKJI0Yasi JOMEHE). Bra-
mernell oObEKTa, KOHEYHO K€, MOXKET OTO3BaTh (IOCPEICTBOM REVOKE) KakK SIBHO Ha3HAYEHHBIE ITPABa,
TaK ¥ IIpaBa I1o yMondaHuio. (1 MakcUMalbHOM 6e30IIacHOCTH KOMAHAY REVOKE HYKHO BBIIIOJIHATEH B
TpaH3aKIuU, Co3malolel 00beKT; Torma He 00pa3yeTcss OKHO, B KOTOPOM IPYTO# IIOJIb30BaTeIb CMOXKET
o6paTuThCcs K 00beKkTy.) KpoMe TOro, 9T¥ M3Ha4albHO Ha3HayaeMble IIpaBa 10 YMOJIYaHUI0 MOXKHO Iie-
peonpenenuTsb, Boconb3oBaBinuck KoMaHnoi ALTER DEFAULT PRIVILEGES.

B Tab6mnurie 5.1 moka3aHbl OHHOOYKBEHHBIE COKPAIIEHHsI, KOTOPLIMH 0003HAYaIOTCS 3TH IpPaBa B CIIMCKaX
ACL (Access Control List, Criicok KOHTPOJIS AOCTYIIa). BE yBUONUTE 9TU COKPAIlleHUs B BEIBOJIE TIEpPEeYNC-
JIeHHBIX HUXKe KoMaH[ psql unu B ctonbitax ACL B CHCTEeMHEIX KaTaJlorax.

Ta6aumna 5.1. CokpamiéHHbie 0003HauYeHus1 mpaB B ACL

IIpaso CokpameHue IIpuMeHHUMBbIE THNIHI 00 BEKTOB

SELECT r («read», yTeHue) LARGE OBJECT, SEQUENCE, TABLE (1 00BEKTEHI, IIO-
OOOHBIM TAGIHUIIAM), CTOJIOEI] TaOJIHUIILI
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IIpaBo CokpalineHnue IIpuMeHHMBbIE€ THIIHI 00HEKTOB
INSERT a («append», mobaBie- |TABLE, CTOJIOEIl TaOIHUIIEI
HUE)

UPDATE w («write», 3anuce) LARGE OBJECT, SEQUENCE, TABLE, cTOjiOel Tabiu-
ITBI

DELETE d TABLE

TRUNCATE D TABLE

REFERENCES X TABLE, cTO0OEI] TaOIHUIIEI

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 PARAMETER

MAINTAIN TABLE

B Tabnuma 5.2 mis Kaxmoro tuna SQL-o6beKTa MoKa3aHbl OTHOCSIIUECS K HEMY IpaBa, C UCIIOIb30Ba-
HUEM IIPUBEEHHLIX BHIIIE cOKpalleHuii. Tak:kKe B Hel [JIsI KaXKJoro TUIla IIpUBeleHa KoMaHIa psql, Ko-
TOpas MO3BOJISIET Y3HATh, KaKue IIpaBa Ha3HA4YeHHI [JIsT 00BbeKTa 9TOr0 THIIA.

Taosuna 5.2. CBogKa nmpas JocTyna

Tun o0beKTa Bce npaBa IIpasa pUBLIC mo |Komanpga psql
YMOTYaHHUIO

DATABASE CTc Tc \1

DOMAIN U U \dD+

FUNCTION MJIX PROCEDURE X X \df+

FOREIGN DATA WRAPPER U HET \dew+

FOREIGN SERVER U HET \des+

LANGUAGE U U \dL+

LARGE OBJECT rw HET \d1l+

PARAMETER sA HeT \dconfig+

SCHEMA uc HeT \dn+

SEQUENCE rwU HeT \dp

TABLE (1 00BEKTEI, HOOOOHEIE TaOIK- arwdDxtm HET \dp

am)

Ctonbel TabmUIIBL arwx HeT \dp

TABLESPACE C HeT \db+

TYPE U U \dT+

HpaBa, Ha3Ha4YeHHEbIe OJId OHpeHeHéHHOFO 00BeKTa, BEHIBOOSTCS B BUOE CIMCKA 3JIEMEHTOB aclitem, I'ie

KaXObi aclitem UMeeT TaKou popmart:

npaBoobnagarenb=abbpeBHarypa—-npasal*].../opasogarens
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Kaxkpgbiii aclitem COHEPKUT pas3pelreHusi, KOTOphle OBIJIM ITPEeOOCTaBJIEHB CYOBEKTY OIIpPemenéHHBIM
mpaBopaTteneM. KoHKpeTHEIE IIpaBa IIpeAcTaBlIe sl OMHOOYKBEHHLIMU ab0peBruaTypaMu u3 Tabulie Tab-
nuria 5.1 ¢ gobGaBjIeHHuEM *, eCjii IpaBo OBLIO BHIJAHO C IIapaMeTpoM mepemauyu. Hampumep, 3amuch
calvin=r*w/hobbes 03HAa4YaeT, YTO POJIb calvin UMeEET OPaBO SELECT (r) C BO3SMOXKHOCTHLIO ITepefgayn (*),
a TakxKe HellepegaBaeMoe IIpaBo UPDATE (w), M 00a 3TH IIpaBa AaHbI eMY POJIBI0 hobbes. ECu calvin uMe-
€T 11 9Toro 00beKTa U OPYTHe IIPaBa, IIPegoCTaBIeHHbIe eMy OAPYTUM IIpaBofaTesieM, OHU BHIBOISITCS B
OTHENbHOM 371eMeHTe aclitem. [IycToe mome mpaBooOamaTest B aclitem COOTBETCTBYET POJIM PUBLIC.

HaanMep, IIPEOIIoJIOZKHUM, YTO IIOJIb30BaTEJIb miriam CO3JZ[aéT Ta6J'II/II.[I>I mytable U BBHIIIOJIHSIET:

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

Torpga komaHpa \dp B psql ToKaxKeT:

=> \dp mytable
Access privileges

Schema | Name | Type | Access privileges \ Column privileges | Policies
———————— T ettt et
public | mytable | table | miriam=arwdDxtm/miriam+| coll: + |
\ \ | =r/miriam + | miriam_rw=rw/miriam |
\ \ \

admin=arw/miriam \ \
(1 row)

Ecnu ctonbern «IIpaBa moctyma» (Access privileges) miist gaHHOTO 00BEKTa IIYCT, 3TO 3HAYHUT, UTO OIS
00beKTa OelCTBYIOT CTaHIapPTHEIE IIpaBa (TO eCTh 3allMCh IIPAB B COOTBETCTBYIOIIEM KaTaJIoTe COTEePIKUT
NULL). IIpaBa mo yMom4aHHIO BCerja BKIIOYAIOT BCe ITpaBa IJis Blafesiblla ¥ MOTYT TaKiKe BKJII0OYaTh
HEKOTOpPEIE IIpaBa Ajisd PUBLIC B 3aBUCHMOCTH OT THUIIA OGBGKT&, KaK Pa3bsiACHAJIOCE BHIIIIE. HepBas{ KO-
MaH[a GRANT UJIM REVOKE [AJs1 00beKTa MPUBOOUT K CO3MaHMI0 3aIlMCU IIpaB 10 YMOJIYaHUIO (HallpuMep,
{miriam=arwdDxt/miriam}), & 3aTeM U3MEHIET 9Ty 3allUCh B COOTBETCTBUHU C 3afaHHBEIM 3anpocoM. ITo-
moOHEIM 00pa30M, CTPOKHM, IMOKa3aHHBIE B cTOJOIe «[IpaBa mocTyma K ctombmam» (Column privileges),
BBIBOASITCS TOJBKO AJISI CTOJIOIIOB C HECTAHOAPTHEIMY IpaBaMu AOCTyHa. (3aMeTbTe, YTO B JAHHOM KOH-
TEKCTEe IIOJ «CTAHOAapPTHBIMU ITpaBaMU» BCerha IToJpa3yMeBaeTcsl BCTPOEHHBIM Habop mpas, Ipenompe-
OeJEHHBIN Ot TUHa o0bekTa. Ecim ¢ 06beKTOM CBsi3aH HaGOp IIpaB 10 YMOITYaHUIO, ITOJIYYEHHEBIHA ITOCIe
U3MEHEHUS B pe3yJibTaTe ALTER DEFAULT PRIVILEGES, U3MEHEHHHIE ITpaBa OyayT BCerma BHIBOOUTHLCS
SIBHO, TTOKa3kIBas 3(ppeKT KoMaHOkl ALTER.)

3aMeThTe, UTO IIPaBO PACIOPSIKEHUS ITPaBaMu, KOTOPOE UMEET BIafefiell, He OTMeYaeTCsl B BEIBOOUMOM
CBOJKe. 3HAKOM * OTMEYAalOTCsI TOJIbKO Te IIpaBa C IIPAaBOM Iepefayu, KOTOphle ObUIHM SBHO Ha3HAYEHBI
Komy-nubo.

Cronbe1 <<HpaBo OOCTyIla» IIOKA3bkIBAa€T (none), KOrga 3aIllUCh IIPaB o0BeKTa CylIeCTBYET, HO ITyCTa. 3T1O0
O3HA4YadeT, 4YTO HUKaKHe IIPpaBa He IIPeOgOCTaBJIEHEL BOOOIIIE, maxe BlIageJIbIy 00BEKTa, XOTS IMOmoOHBIE
CUTyallU BO3HUKAIOT PEOKO. (B Takux CJIy4adX y BilaOeJiblia BCE ellé eCTb HesIBHbIE BO3MOXKHOCTHU BHI-
OaTh IIPaBa, ¥ ITIO3TOMY OH MO2KET CHOBA BEIOATH UX cebe, HO B JAHHBIE MOMEHT Y HEero ux HET.)

5.9. MonuTUKM 3alUTbl CTPOK

B momonHeHue K cTaHmapTHOM cucteme mpaB SQL, ympasnsiemodt komaugo GRANT, Ha ypoBHe Tabmul
MOKHO OIPEOEeIuTb NOAUMUKU 3dW UMbl CMPOK, OTPAHUYUBAIOIINE [JIS TOIb30BaTeJIel Hab0OpH CTPOK,
KOTOPBIE MOTYT OBITH BO3BPAIEHB OOBIYHBIMHU 3AITPOCAMU UJTH HOOABIEHE], M3MEHEHBI U yoaIeHbl KOMaH-
OaMu, U3MEHSIONIMMHU OaHHBIe. DTO Ha3bIBAETCS TaKxkKe 3aujumotll Ha yposHe cmpok (RLS, Row-Level
Security). ITo ymomuanuio TabIuLBl HE UMEIOT MOMUTHUK, TaK 4TO ecliu cucteMa mpaB SQL pa3sperraer
TTOJIL30BATEJTI0 AOCTY K TabJulle, BCE CTPOKM B HEM OOWHAKOBO JHOCTYITHHI OJIsT YTEHUS UM U3MEHEHUS.

Korpa mns TaGmuilbl BKIIOYAETCS 3allluTa CTPOK (¢ moMoIbio KoMmaHasl ALTER TABLE ... ENABLE ROW
LEVEL SECURITY), Bce 00LIYHBIE 3aITPOCH! K Tabjulle Ha BEIOOPKY MM MOOUMUKAIIUIO CTPOK HOJIZKHEI
paspemaThCs IMTOMUTUKON 3alIuTh CTPOK. (OOHaKO Ha Blagesiblla TaOJIUIlEl TAKHE IIOTUTUKN OOBIYHO HE
medcTByIoT.) ECcriu monuTHKa OIS TaOIUIIEI He OoIlpedesieHa, IPUMeHsIeTCs IIOIUTHKA 3allpeTa Mo YMOJI-
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YaHWIO, TAaK YTO HUKaKHe CTPOKHU B 9TOM TabIuIle HeNIb3s YBUOETh UM MOOUGUIINPOBaTh. Ha onepamuu
¢ Tabuien B IeI0M, TaKe KaK TRUNCATE M REFERENCES, 3allliTa CTPOK HEe PacHopOCTPaHsIETCs.

ITonuTtukM 3aIIUTHI CTPOK MOT'YT IIPUMEHATLECA K Ol'Ipe,'E[eJ'IéHHbIM KOMaHOaM H/UIn POJIAM. HOJ’II/ITI/IKy
MO2KHO OIIpedeinTh KaK IIPUMEeHAaeMYyI0 K KOMaHOaM ALL (BCcem), 100 SELECT, INSERT, UPDATE U DELETE.
KpOMe TOI'O, IIOJIMTUKY MO2KHO CBsAA3aTh C HECKOJILKUMU POJIAMHU, IIPU 3TOM I[eﬁCTBYIOT OOBIYHBIE IIpaBHJIa
YJIEHCTBaA Y HACJIEOOBaHUA.

YTo6H! OIpenenuTh, KaKue CTPOKU OyAyT BUOUMBIMU WUJIM MOTYT U3MEHSTHCS B TaOulle, [/ IOJTUTUKYU
3amaéTcs BEIpaXkKeHre, Bo3Bpallalolee JIOTU4eCKUi pe3ynbTaT. ITO BeIpaxkeHue OyaeT BEIUYUCIISATHCS AJIs
KaXKIOoW CTPOKU Ilepel OPYTUMU YCIOBUSIMU UNMU QYHKOMSIME, IIOCTYNAKIUMU U3 3alIpoca I10JIb30BaTe-
7. (EDMHCTBEHHBIM UCKJIIOYEHNEM U3 3TOT'0 IIpaBUila ABNISAIOTCS repmetuunsle QYHKINN, KOTOPHIE TapaH-
TUPOBaHHO He AONYCKAalOT yTeYK: UH(OopMaIuy; ONTUMU3AaTOP MOXKET PEILIUTD BHIIIOIHUTD 3T QYHKIIUU
IO IPOBEPOK 3aIUTHL CTPOK.) CTPOKM, IJIsT KOTOPHIX 3TO BRIpaXkeHUe Bo3BpalllaeT He true, oOpabaTkl-
BaThcsA He OynmyT. UToOHB HE3aBUCUMO yIIPaBJISATh HAOOPOM CTPOK, KOTOPHEIE MOXKHO BUETh, U HaGOpoM
CTPOK, KOTOPEIEe MOKHO MOOUGUIINPOBATh, B IIONIUTUKE MOXKHO 3aflaTh OTAeIbHEIE BhIpakeHus. Bripaxe-
HUS IOJIUTHUK 00pabaTeIBalOTCS B COCTaBe 3alpoca C IpaBaMU UCIIOIHSIOIIEr0 ero I0Ib30BaTess, HO A1
obpareHus K JaHHLIM, HeJOCTYIIHEIM 3TOMY II0JIb30BaTeJIl0, B 9TUX BEIPAXKEHUSIX MOTYT IPUMEHSTHLCS
byHKINY, openensolre KOHTEKCT 6e30I1acHOCTH.

Cymepnosib30BaTeNIN M POJIM C aTpuOyTOM BYPASSRLS BCcerma oOpallaiTcs K Tabiuile, MUHYS CHCTEMY
3alIuThH CTPOK. Ha Brnagenbila TaGIUIIL 3allIUTa CTPOK TOXKE He IeHCTBYeT, XOTS OH MOXKEeT BKJTIOUHUTD €€
Ioisi ceOs MPUHYOUTENbHO, BEIITOIHUB KoMaHoy ALTER TABLE ... FORCE ROW LEVEL SECURITY.

Heotnremnemoe IIPaBO BKIIIOYAThb HMJIM OTKIIIOYATh 3alllUTY CTPOK, a TaKXKe OIIpedesiaThb IIOJIUTUKH OJId
Ta6J'II/II_U:>I, UMeEeT TOIbKO €€ Blajieiell.

I co3maHus IIONUTHUK NTpeagHa3HadeHa komaHna CREATE POLICY, gnsa usmenenus — ALTER POLICY,
a ons yoanesuss — DROP POLICY. YTo6ObI BKITIOYHUTE UJIM OTKJIFOUHUTD 3AIUTY CTPOK [JISI OIIPeeIeéHHOM
TabIUIEI, BOCHOJIB3yHTEeCh KOMaHmou ALTER TABLE.

Ka}KHOfI IIOJIMTUKE Ha3Ha4YaeTCd MM, IIPDU 3TOM OJIA O,'E[HOI;I T&6J’II/IL[bI MOZKHO OIIpeneyinTb HEeCKOJIBKO
MONMUTHUK. TaK KakK IIOJINTHUKHU IIPUBA3aHEBI K Ta6J'II/ILIaM, Kaxpgasi IIOJIMTHUKa OJId TE[GJ'[I/II_IBI OOJI2KHAa UMETb
YHUKAJIbHOE UMJ. B Pa3HBIX TaGJ'II/II_IaX IIOJINTUKU MOTYT UME€Th OOMHAKOBEIE KUMEHaA.

Korpa K onpeqieIEHHOMY 3apOCy MPUMEHSIOTCS HECKOMBKO MTOJTUTUK, OHU OOBEUHSIIOTCS JTU0O0 JIoTHYe-
CKUM CJIOKEeHUEeM (eCJTU MMOMUTUKY Pa3pelnTesbHbE (TT0 YMOTYaHuI0)), Tub0o YMHOXKEHUEeM (eCITu TTOIH-
TUKW OTPAaHUYUTEJIbHEIE). ITO MOA0O6HO TOMY, KaK HEKOTOpPas POJIb MOJyYaeT mpaBa BCEX POJIeH, B KOTO-
pBIe OHA BKJIIOYEHA. Pa3pemuTenbHBIEe U OTPAHUYUTEIBbHBIE TOTUTUKY PAaCCMaTPUBAIOTCS HUXKE.

B kagecTBe IIPOCTOTO IIpHUMeEpPa, CO3AaTh ITIOJIMTUKY AJId OTHOIIEHMA account, IIO3BOJIAIOIIYIO TOJIEKO YJIe-
HaM POJIM managers OﬁpaﬂlaTBCH K CTPOKaM OTHOIIEHUA U IIPKU 3TOM TOJIBKO K CBOMM, MOZKHO TakK:

CREATE TABLE accounts (manager text, company text, contact_email text);
ALTER TABLE accounts ENABLE ROW LEVEL SECURITY;

CREATE POLICY account_managers ON accounts TO managers
USING (manager = current_user);

DTa MOJUTHKA HEesIBHO ITopa3yMeBaeT U MpeaoxkeHne WITH CHECK, MAEHTUYHOE IIPenIoXeHuIo USING,
TIO3TOMY YKa3aHHOe OTpaHHYeHNe IMIPUMEHSETCS U K CTPOKaM, BEIOMpPaeMbIM KOMaHIOOM (TakK YTO OOWH
MeHeOXKep He MOXKET BHIIIOIHUTh SELECT, UPDATE MJIM DELETE [JIS CYIIECTBYIOIINX CTPOK, IpUHAaaIexka-
MUX OPYTOMY), M K CTPOKaM, U3MeHsIeMbIM KOMaH/IOM (TaK 4TO KOMaHOaMu INSERT ¥ UPDATE HEJIb35 CO-
37maTh CTPOKM, IPUHAAJIeXKallue APyroMy MeHeIXKepy).

Ecnu pone He 3amaHa, mub0 3aJaHO CIelWaIbHOE UMS MOIb30BaTENS PUBLIC, MOMUTUKA TPUMEHSIETCS
KO BCEM II0JIh30BATENSAM B aHHOU cucTtemMe. YTOOH BCE MOMb30BATENN MOTIHM 0OPATUTHCS TOJIBKO K COO-
CTBEHHOM CTPOKE B TaOJIHIIE users, MOXKHO IIPUMEHHUTD IIPOCTYIO IIOJIUTUKY:
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CREATE POLICY user_policy ON users
USING (user_name = current_user);

910 paboTaeT MOmOOHO MPENBIAYIIEMY IIPUMEDY.

YTo6BI OIPENENUTD OJI CTPOK, HOOaBIsIEMEIX B Ta0JIHIY, OTHAEIbHYIO IOJIMTUKY, OTIIMYHYIO OT IIOJINTUKH,
OTPaHUYMBAIOIIEH BUIUMBIE CTPOKH, MOXKHO CKOMOWHHUPOBATh HECKOILKO MONMUTHUK. Clemyrolias mapa
TIOJIUTHK IIO3BOJIUT BCEM II0JIb30BATEJIIM BUIETH BCE CTPOKHU B TAOJIHIIE users, HO U3MEHSITh TOJILKO CBOIO
COOCTBEHHYIO:

CREATE POLICY user_sel_policy ON users
FOR SELECT
USING (true);

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

I71s1 KoMaHObl SELECT 9TH ABE MOJIUTUKN 00BeOUHSIOTCS Ollepaliel OR, TaK YTO B UTOTE 3TO ITO3BOJISIET
BRIOMpPATH BCE CTPOKU. [IJIs1 KOMaH[ APYTHUX TUIIOB TPUMEHSIETCS TOJIBKO BTOPAs IMOMUTHKA, U 9(PDHEKT TOT
JKe, 4YTO U paHbIIIe.

3aIIuTy CTPOK MOZKHO OTKITIOYHUTh TaK 7K€ KOMaHOOMW ALTER TABLE. IIpy OTK/IIOYEHHUH 3AITUTHI, IIOJTUTHKH,
ompenesiEHHBIE OIS TAOJHIIEI, HEe YOAJSIOTCS, a IPOCTO UTHOPUPYIOTCs. B pesynbraTe B Tabmuile OymyT
BUOHBEI M MOTYT MOOUGMUIIMPOBATLECS BCE CTPOKH, C YUETOM OTPaHHYEHUWN CTAHOAPTHOM CHUCTEMEl IpPaB
SQL.

Huxxe nokas3aH paBBépHYTbeI IIpuMeEP TOTrO, KaK 3TOT ME€XaHN3M 3allTUThI MOZKHO IIPUMEHATH B ITPOKM3BO/I-
CTBeHHOU cpene. Tabmuila passwd UMUTUDPYET ¢daiin maponei B Unix:

—— IlpocTo¥ npuMep Ha Oasze danna passwd
CREATE TABLE passwd (

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

)

CREATE ROLE admin; —-—- ADMHHHCTPAaTOP

CREATE ROLE bob; —— OOBLIUHBIH TTONL30OBATENb

CREATE ROLE alice; —- OOBIUHBIM MONb30BATENb

—— Hanomndendue TabIMULEBL
INSERT INTO passwd VALUES

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

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

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

—— Heo6xOOMMO BKIIOUUTHL OId STOH TaOIUIE 3aMUTYy Ha YPOBHE CTPOK
ALTER TABLE passwd ENABLE ROW LEVEL SECURITY;

—— Co3nmaHHe MNOIHTHK

—— AIMUHHCTPATOP MOXET BHIETb M HOOaBNAThH IOObBE CTPOKHU

CREATE POLICY admin_all ON passwd TO admin USING (true) WITH CHECK (true);
—— OObIUYHBEIE MONbL30OBATENM MOI'YT BHIOETH BCE CTPOKH
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CREATE POLICY all_view ON passwd FOR SELECT USING (true);
—— OObIuHBIE TIONB30OBATENU MOTYT HM3MEHdTh COOCTBEHHBIE OAHHBIE, HO
—— He MOTyT 3alaThb NPOU3BOINLHYIO O060NOUKY BXOOa
CREATE POLICY user_mod ON passwd FOR UPDATE
USING (current_user = user_name)
WITH CHECK (
current_user = user_name AND
shell IN ('/bin/bash', '/bin/sh','/bin/dash', '/bin/zsh','/bin/tcsh')
)i

—— AIOMUHUCTPATOPH MONyUYaloT BCe OOLIUHBIE MIpaBa
GRANT SELECT, INSERT, UPDATE, DELETE ON passwd TO admin;
—— [onb30BaTENdM pal3pemaeTcd uYTeHHEe TONbKO OOmemOCTYIHBIX CTONOIIOB
GRANT SELECT
(user_name, uid, gid, real_name, home_phone, extra_info, home_dir, shell)
ON passwd TO public;
—— [lonmb30OBaTENdM paspeumaeTcd H3MeHeHUe ONpenenéHHbBIX CTOINOIIOB
GRANT UPDATE
(pwhash, real_name, home_phone, extra_info, shell)
ON passwd TO public;

Kaxk u mobrle cpeacTBa 3alllUTH, BaKHO IIPOBEPUTDH MOJUTUKH, U YOEOAUTHCS B TOM, YTO OHM pPaboTaioT

oxupgaeMbIiM 00pa3oM. [IpUMEHUTENFHO K IPeAbIAyIIeMy IPUMEePy, 3TH KOMaH/Ibl ITOKa3kIBAIOT, YTO CHU-
cTeMa pas3pelleHni paboTaeT KOPPEKTHO.

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

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

—— IlpoBepuM, UTO MOXEeT HenaTb AnuUca
postgres=> set role alice;

SET

postgres=> table passwd;

ERROR: permission denied for table passwd

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

user_name | real_name | home_phone | extra_info | home_dir shell
——————————— -4 4
admin | Admin | 111-222-3333 | | /root /bin/dash
bob | Bob | 123-456-7890 | | /home/bob /bin/zsh
alice | Alice | 098-765-4321 | | /home/alice /bin/zsh
(3 rows)
postgres=> update passwd set user_name = 'joe';
ERROR: permission denied for table passwd
—— Amuca MOXeT UH3MEeHUTH CBOE uMd (none real_name), HO He UMA KOro—nubo Opyroro
postgres=> update passwd set real_name = 'Alice Doe';
UPDATE 1
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postgres=> update passwd set real_name = 'John Doe' where user_name = 'admin';
UPDATE O
postgres=> update passwd set shell = '/bin/xx';

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

postgres=> delete from passwd;

ERROR: permission denied for table passwd

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

ERROR: permission denied for table passwd

—— Anuca MOXeT H3MEeHHUTb COOCTBEHHBIH [IapoNb; IMOMNBITKH MNOMEHdTb Opyrue mnaponu RLS mpocTo
UTHOPUPYET

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

UPDATE 1

Bce momuTHKH, co3gaBaeMbIe [0 3TOTr0, OBIIM Pa3peIIuTeTbHLIMU, YTO 3HAYUT, YTO IIPKU HPHUMEHEHUH
HECKOJILKUX ITOJIUTUK OHU 00LeIUHSIINCE JIOTHYECKUM onepaTopoM «MJIM». X0Ts MOKHO CO30aTh TAaKue
pa3pemmnTenbHble TOJIUTUKY, KOTOPBEIe OYAYT TOJIBKO pa3pelnaTrh JOCTYHI K CTPOKAaM IIPU OIIPeaeTIEHHBIX
YCJIOBHUSIX, MOXKET OBITH ITPOIIle CKOMOMHUPOBATh Pa3peIIuTeIbHbIE IIOTUTUKY C OTPAaHUYUTEIIBHEIMHE (KO-
TOPBIM [OJIKHBI YIOOBJIETBOPSATH 3allMCH U KOTOPHIE OOBEAMHSIOTCS JIOTMUYECKUM olepatopom «H»). B
pa3BuUTHE MPEOBIOYIIEro TpuMepa MBI 06aBUM OrPaHUYUTENbHYIO HOJUTUKY, Pa3pPelIaionly0 agMuHN-
CTpaToOpy, MOAKIIOYEHHOMY Yepe3 JIOKalIbHEIN cokeT Unix, oOpamiaThCsa K 3alIUCAM TabOJIUIL passwd:

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

3aTeM MBI MOXKeM YOeauThCs, YTO agMUHUCTPATOP, ITOOKTIOUYEHHBIN 10 CETH, HE YBUAUT HUKAKUX 3allu-
cel, 6aromapsi 9TOM OTPaHUYUTEIILHOM TIOJIUTUKE:

=> SELECT current_user;
current_user

=> select inet_client_addr();
inet_client_addr

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

=> UPDATE passwd set pwhash = NULL;
UPDATE O

Ha mpoBepKYM CCHIIOYHOM 1IEIOCTHOCTH, HaIPUMED, Ha OTPaHUYEHUS YHUKATLHOCTH M BHEIITHHUE KITIOYH,
3aluTa CTPOK HUKOTIa He PacIpoCTpaHseTcs, YTOOB He HapyIllajlach IEeIO0CTHOCTb MaHHBIX. [loaTOMY
OpraHMU3aIlvIo0 ¥ MOJTUTUKHY 3aIlUTH Ha YPOBHE CTPOK HE0OXOIMMO TIIAaTeJIbHO MpopabaThiBaTh, YTOOLI HE
BO3HUKJIM «CKPBIThIE KaHAIbI» YTEYKU HHPOPMAIUU Yepe3 3TU ITPOBEPKH.

B HEKOTODPHIX CTy4Yasix BaxKHO, 4TOOBI 3aITa Ha YPOBHE CTPOK, HA060poT, He mericTBoBana. Hampumep,
pe3epBHOE KOTTMPOBAHUE MOXKET OKa3aThCs MPOBATbHEIM, €CJTH MEXaHW3M 3allIUTH Ha YPOBHE CTPOK MOJI-
Ya He JAaCT CKOTIMPOBATh KaKue-Tub0 CTPOKM. B TakoM ciiydyae BBl MOXKETE YCTAaHOBUTH [JIS TapaMeTpa
KOHUTrypanuu row security 3Hauenue off. 3To camo 1o cebe He OTKIIIOYUT 3alIUTY CTPOK; IIPKU ITOM
mpocto OymeT BhlgaHa ommOKa, €ClIM Pe3yJ/IbTaThl 3ampoca OTQUIIBTPYIOTCS HOIUTUKOM, C TEM UTOOBI
MOKHO OBIJI0 U3YYUTh IPUYNHY OMMNOKN M YCTPAHUTE €€.
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B npuBenEHHEBIX BHINIE IIPHMepax BhIpaXXKeHUS IMOMUTUKHU YVUUTHIBAJIM TOJIBKO TeKylllle 3HaUeHUd B 3a-
IpalluBaeMoOy UM U3MEHsSIeMOM CTPOKe. DTO CaMBIM IPOCTOM M Haubosiee 3hGHEKTUBHEINA 10 CKOPOCTH
BapUaHT; II0 BO3MOXKHOCTHY peanu3aluio 3allluThl CTPOK CJIeAyeT IPOEKTUPOBaTh UMEHHO TakK. Ecniu xe
OJISI IPUHSTUS PEMIEHUsI 0 OOCTyIe HeoOX0OuMo 00paIlaThCs K IPYTUM CTPOKAM UJIM APYTUM TabiuiaM,
5TO MOXKHO OCYIIECTBUTH, IPUMEHS B BEIPAXKEHUAX IIOJIUTHUK BIOXKEHHEIE SELECT UMK QYyHKITUHU, COOED-
XKamue SELECT. OgHaKO y4YTUTE, YTO IIPU TaKOU peaju3alluyd BO3MOXKHEBI YCJIOBUS IOHKM, YTO UPEBaTO
yTe4KOM MHGOpMaIUy, eCIu He IPUHSATH MepPhl IPEIOCTOPOKHOCTU. HanpuMep, paccMOTpuUM CIIenyo-
LIYI0 KOHCTPYKIIUIO TabIIUII;

—— omnpenelneHHe TIPYIN NPHUBUIETHUH
CREATE TABLE groups (group_id int PRIMARY KEY,
group_name text NOT NULL) ;

INSERT INTO groups VALUES

(1, 'low'),
(2, 'medium'),
(5, 'high');

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

alice gBngeTCcd AOMHHHCTPATOPOM

—— omnpenelneHHe YPOBHEH MNPUBUIETHH IId [NOIb30BaTeneH
CREATE TABLE users (user_name text PRIMARY KEY,
group_id int NOT NULL REFERENCES groups) ;

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

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

—-— rabnuua, comepxamad s3amumaeMyio HHGOPMAILIHIO
CREATE TABLE information (info text,
group_id int NOT NULL REFERENCES groups);

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

ALTER TABLE information ENABLE ROW LEVEL SECURITY;

—— CTpoka nonxHa ObITh HOCTYMHA OId UYTEHUd/HU3MEHEeHUd [IONb30BaTendM C group_id,
—— OONBbIMM HIM PaBHEIM group_id HmaHHOH CTPOKH
CREATE POLICY fp_s ON information FOR SELECT
USING (group_id <= (SELECT group_id FROM users WHERE user_name = current_user));
CREATE POLICY fp_u ON information FOR UPDATE
USING (group_id <= (SELECT group_id FROM users WHERE user_name = current_user));

—— Mbl 3amumaeM Tabnuuy c uHbopMalued, nonaradch TONbKO Ha RLS
GRANT ALL ON information TO public;

Teneps npenmonoxkum, 4To Anuca (pojib alice) XKeJlaeT 3allMcaTh «CJIerKa CEKPeTHYIO» MH(OopMaIluio,
HO ITPX 9TOM He XO04YeT AaBaTh mallory AOCTYI K Hel. OHa [enaeT CIIeayollee:

BEGIN;
UPDATE users SET group_id = 1 WHERE user_name = 'mallory';
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UPDATE information SET info = 'secret from mallory' WHERE group_id = 2;
COMMIT;

Ha mepBbIii B3T/ISA0 BCE HOPMaJIbHO; mallory HU IIPU KaKWX YCIIOBUAX He NOJIKHA YBUMETh CTPOKY «secret
from mallory». OgHakKo 3mech BO3MOXKHO yciIoBue TOHKU. Ecnnu Mannopu (posb mallory) IapajjiesibHO
BLHITIOJIHAET, CKa2KeEM:

SELECT * FROM information WHERE group_id = 2 FOR UPDATE;

U e€ TpaH3aKLus B peXXUMe READ COMMITTED, OHa CMOXKeT yBuneTsh «secret from mallory». 9To npou3son-
IET, ecqIu €€ TpaH3aKIUgd OOUAET MO CTPOKU information Cpal3y IOCJie TOTO, KaK 3Ty CTPOKY U3MEHUT
Anuca (posnb alice). OHa 3abJI0KUpyeTCcs, oxkuaas GUKCUPOBaHUS TpaH3aKIUM AJINCH], a 3aTeM IIPOYU-
TaeT U3MEHEHHOE COIepKUMOe CTPOKMU OJiaromaps IpPemjiokeHUI0 FOR UPDATE. OgHAKO IOpU 3TOM HU3-
MEeHEHHOEe COOEePKUMOe users He OyoeT MPOYUTAaHO HEeIBHBEIM 3allPOCOM SELECT, TaK KaK 3TOT BJIOXKEH-
HBIM SELECT BHIIOJIHSIETCS 06€e3 yKa3aHusl FOR UPDATE; BMECTO 3TOI'0 CTPOKA users YATAETCS U3 CHUMKA,
IIOJIyYeHHOT0 B HayaJjie 3ampoca. TakuM o6pa3oM, BeIpaXkKeHUe MOJIUTUKU IIPOBePsIeT CTapoe 3HaUYeHue
YPOBHS IPUBUJIET WY IOIb30BaTENSA mallory U IIO3BOJISIET €l BUAETh U3MEHEHHYIO CTPOKY.

O6GoiiTu 3Ty npobIeMy MOZKHO HECKOJIBKUMH crioco0amu. [IepBoe mpocToe pelleHrne 3aKII09aeTCs B UC-
TMOJIb30BaHUM SELECT ... FOR SHARE BO BJIOXKEHHHIX 3aIlpocax SELECT B IIOMUTHKAX 3aIUTHI CTPOK.
OmHaKo [JIsi 3TOT0 HoTpedyeTcs maBaTh 3aTPOHYTHIM IIOIB30BATENISIM IIPaBo UPDATE B IIeJIeBOM Tabmuile
(3mech users), YTO MOXKET OHITH HexXKejaTenbHO. (XOTS MOXKHO ITPUMEHUTH €Ié OOHY ITOJIUTHUKY 3alllu-
TBHI CTPOK, YTOOBI OHM HE MOTJIM MPAaKTUYECKHU BOCIIOIE30BATHCS 3THUM IIPABUJIOM; JITNOO IIOMECTHTH BJIO-
KEeHHHIU SELECT B QYHKIIHIO, OIIPeNesiollylo KOHTeKCT 6e301acHoCcTH.) KpoMe 3TOro, ak THBHOE HCIIOJIb-
30BaHue OJIOKHPOBOK CTPOK B IIeNIeBO¥ TAOIHUIlE MOXKET IOBIeYh MPOOJIEMEI C ITPOU3BOOUTENLHOCTEIO,
0COOEHHO MPU YaCTHIX U3MEeHEeHUdX. [Ipyroe pelleHue, IpakKTUYHOe, eC/IU LiefieBasi Tabnuila n3MeHsIeT-
CsI HeYacTo, 3aK/I0vaeTcss B 6JIOKMPOBKE 11eJIeBOM TaOMUIIEI B peKuMe ACCESS EXCLUSIVE IpU U3MeHe-
HUU, YTOOH HUKAKMeE ITapalijie/IbHbIe TPaH3aKIIMKU He BUAeJIN CTaphle 3HaUeHUsT CTPOK. JIn60o MOXKHO ITPOo-
CTO HOXKOAThCs 3aBepIIeHUs BCeX IapajienbHBIX TPaAaH3aKIIUM MOcjie U3MEeHEeHUs B IeJieBoM Tabinulle,
IpexXae YeM BHOCUTh U3MEHEHUSsI, paCCUYMTAHHbLIE Ha HOBLIE YCIIOBUSI 0€30ITacCHOCTH.

3a DOmOTHUTE IbHEIMU moapobHocTssMu o6patutech K CREATE POLICY u ALTER TABLE.

5.10. CxemMmbl

Knactep 6a3 ganabx PostgreSQL comepXuUT OOWH HJIM HECKOJIbKO HMEHOBAaHHBIX 9K3eMIIsIpoB 6a3. Ha
YPOBHE KJjlacTepa CO3[aloTCs POJIM M HeKOTOPHIe Apyrue o0beKThl. IIpu 9TOM B paMKaX OJHOTO ITOIKIIIO-
YeHHsI K CepBepy MOXKHO oOpallaThCs K JAaHHBIM TOJIBKO OOHOM 6a3bl — TOM, 4TO Oblla BhIOpaHa MIPH
YCTAHOBJIEHUH COeOUHEeHUS.

IIpumMeuyaHnue

[Tonb30BaTenu KiacTepa He 00s13aTeNIbHO OyoyT UMeTh JOCTYI KO BceM 6a3aM AaHHBIX 9TOT0 Kia-
crepa. ToT ¢aKT, 4YTO POIK CO3[AIOTCS Ha YPOBHE KJacTepa, 03HadaeT TOJIBKO TO, YTO B KJacTepe
He MOJKeT OBITh IBYX POJIEM joe B Pa3HBIX 0a3axX HaHHHIX, XOTS CHCTEMA II03BOJISIET OTPAHUYUTH
OOCTYT joe TOJIHBKO HEKOTOPHIMU 0a3aMu MaHHBIX.

Bba3a maHHBIX COOEPXKUT OOHY HUJIN HECKOJIBKO MMEHOBAHHEIX CXeM, KOTOPEIE B CBOIO OUepenr cogepzxkKaT
T8.6J'II/II_H:I. CxeMHI TaKXkKe cogepzKaT UMEeHOBaHHEIE 0OBEKTEI OPYTrux BUOOB, BKJIIOYas TUIIBI JaHHBIX, (bYHK-
MU 1 OIIePaTOPHI. B ogHOU cxeMme niBa 00BeKTa OOHOI'O THUIIa HE MOT'YT UMEeTh OJMHAKOBBEIE UMEHA. Bonee
TOro, T8.6JII/II_II:>I, II0CJIeJOoBaTEeJIbHOCTH, MHOEKCEHI, IIPedCTaBJIECHU A, MaTePHUaJIN30BaHHBIE IIPENCTaBJICHUA
1 BHEIIHHE TaGHI/I].[bI CymeCTBYIOT B OOHOM IIPOCTPAHCTBE UMEH, TaK 4To, HallpuMep, MMeHa MHIOEKCa 1
T8.6J'II/II_H:I IOJI?KHEL OTIMYATHCSI, €CIIM OHM HaXOOsTCS B OfiHOM cxeMe. OMHO U TO XKe UMS 00BEeKTa MOXKHO
CBOGOJIHO HCIIOJIL30BATh B PA3HBIX CXeMaX, HAalIpUMep U schemal, U myschema MOT'YT COOepP2KaThb TaﬁJ’II/II_U:I
C UMEeHeM mytable. B otnuune ot 6a3 OAaHHBIX, CXE€MEBI HE OTPAHUYUBAIOT OOCTYII K ODAaHHBIM: IIOJIB30Ba-
TeJIn MOT'yT OGpElU.[&T]:CH K 00BeKTaM B 1I000# cxeMe TeKy'].T.[eﬁ 06a3nl OAaHHBIX, €CJIM UM Ha3Ha4Y€HEI COOT-
BETCTBYIOIIIKE IIPAaBa.

EcTh HECKOJTBKO BO3MOXKHEBIX OGLHCHGHHﬂ, OJIsd 4ero CTOUT IIPUMMEHATH CXeMBI:
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° I'ITO6I:I OOHY 683}7 OAaHHBIX MOT'JIX UCIIOJIB30BAaTh HECKOJIBKO HOJ'II:3OBaTeJ'Ieﬁ, HEe3aBHUCHUMO OpPyT OT
apyra.

* YToO6H 00BeOUHUTH O0OBEKTH 6a3bl JAHHBIX B JIOTHYECKHE IPYIINH OJIS 00JIETYEHUS YIIPaBIeHUs
UMU.

¢ YrtoOHl B ogHOM 6a3e COCYIIeCTBOBAJIM Pa3Hbie IIPUJIOKEHMUSI, ¥ IIPHU 9TOM He BO3HUKAJIO KOHGIIUKTOB
HUMEH.

CxeMnI B HEKOTOPOM CMEICIIEe HOJIO6H]:>I KaTajoraM B OHepaHI/IOHHOfI cucreMe, HO OHU He MOTI'yT OBITH
BIIO2KEHHBIMMU.

5.10.1. Co3paHue cxeMmbl

11 co3manus cxeMel ucnonbdyercsa kKomanga CREATE SCHEMA. ITpu 5TOM BeI OIpefensieTe UM CXeMEL
IO CBOEMY BBEIOODY, HATIPUMEDP TaK:

CREATE SCHEMA myschema;

YTto06BI CO30aTh 0OBEKTHI B CXeME HJIM 00PaTUTHCS K HUM, YKa3BkIBAUTE NO/HOE UMS, COCTOSIIEEe U3 UMEH
CXeMbI 1 00BEeKTa, pa3leléHHBIX TOUYKOM:

cxeMa. rabnuia

9TOT cuHTaKCcUC paboTaeT Be3de, rae 0XKUOAeTCs UM TaOIUIIk, BKIII0OYasi KOMaHIObel MoguduKaiuu Tad-
JIUIBI ¥ KOMaHOBE 00paboTKY JMaHHBIX, 00CyKOaeMble B CIIeOyIoIIuX riaBax. (st KpaTKOCTH MBI OymeM
TOBOPUTH TOJILKO O TabGIHIIaX, HO BCE 3TO PaCHPOCTPAHSIETCs 1 Ha APyTrue TUIIBl MMEeHOBAaHHLIX 00 BEKTOB,
HaIIpUMeEp, TUIH ¥ QYHKIMN.)

EcTp e1ne 6oyee oOIMM CUHTAKCHUC

fasa_gaHHBIX.cxeMa.Tabnuia

HO B HACTOsIIee BPeEMs OH IOAAepPzKUBAETCsSd TOIBKO [y (GOpMaJIbHOTO COOTBETCTBUS cTaHAapTy SQL.
Ecnu B yKa3piBaeTe 6a3y JaHHBIX, 9TO MOXKET ObITh TOJIBKO 0a3a JaHHBIX, K KOTOPOM BHI MOAKJTIOUYEHEI.
TakuMm 00pa3oM, co3gaTh TaOIUITy B HOBOM CXeMe MOXKHO TaK:

CREATE TABLE myschema.mytable (

YToOH yoanuTh IyCTYyI0 cxeMy (He comepsKallylo 00beKTOB), BEIIIOJIHUTE:

DROP SCHEMA myschema;

YoanuThk cXeMy CO BCEMU COOepPzKalllUMUCS B HeM 00beKTaMU MOXKHO TaK:

DROP SCHEMA myschema CASCADE;

Crosmuiil 3a 9TUM OOIIHMYM MexaHU3M onucaH B Pazgerne 5.15.

YacTo GBIBaeT HYKHO CO3[aTh CXeMy, BJIafie/IblleM KOTOpPOoH OyImeT ApyroM IojIb30BaTeslb (3TO OOUH U3
crtoco00B OrpaHHUYeHUs MOJIL30BaTEIeH MPOCTPaHCTBaMu UMEH). CenaTh 9TO MOXKHO TakK:

CREATE SCHEMA mmM4g_cxembl AUTHORIZATION wumM4 HNO/Ib30BaTENd;

Brr Oaxe MO2KeTe OIIYCTUTb UMSA CXEMEI, B 3TOM CJIydae€ KMEeHEeM CXEMEbI CTaHEeT UMs II0JIb30BaTeJid. Kak

3TO MOZKHO MPUMEHSATh, onucaHo B [logpa3merne 5.10.6.

CxeMbl C UMeHaMM, HaYWHAIOIIUMUCA C pg_, SBJISIOTCS CHUCTEMHBIMHM; IIOIb30BaTENSAM He pa3pelraeHo
HCIIOJIB30BaTh TaKHE€ MMEHa.

5.10.2. Cxema public

o aToro MBI co3maBany TaOIUIIE, HE YKa3biBas HUKaKue HMeHa cXeM. [10 yMoT4YaHuIo0 TaKue TaOIHUIThl
(1 mpyrue oOBEeKTH) aBTOMAaTHYECKHU IIOMEIaloTCs B cxeMy «public». OHa comepKUTCs BO BCeX CO3[aBa-
eMEIX 0a3ax JaHHBIX. TakKuM 06pa3oM, KOMaHOa:
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CREATE TABLE products ( ... );
O9KBHUBAJIEHTHA:

CREATE TABLE public.products ( ... );

5.10.3. NMNyTb NOUCKa CXeMbl

Bes3pme mucaTh IMOTHBIE UMEHA YTOMUTENbHO, M 4aCTO BCE PABHO JIyYIlle He IMPUBS3BIBATH ITPUTOKEHUS
K KOHKpPeTHOM cxeMe. [ToaTomy K TabnuiaM 0OBYHO 0OpPAIaloTCs 10 HeNOAHOMY UMEHU, COCTOSIIEMY
PoCTO U3 uMeHu Tabmuikl. CucTeMa ompefenseT, Kakasi UMEeHHO TabmuIla Imogpa3yMeBaeTCs, UCIIOb-
3ysi NymMb NOUCKA, KOTOPHIM ITPefCcTaBisieT coOO0M CIIMCOK ITPOCMaTpUBaeMEIX cxeM. Ilompa3symeBaeMoit
TabIuIel CYUTaAeTCs IIepBas Moaxoasaiias Tabmuila, HaligeHHas B cxeMax myTH. Eciu nogxopsimias Tab-
yuiia He HaloeHa, BO3HUKaeT omnbKa, gaxke eciii Tabiuila C TaKUM UMEHEM eCThb B IPYT'UX cXxeMax O6a3bl
MAHHBIX.

B03MOXHOCTE CO3maBaTh OMHOUMEHHEE OOBEKTEL B PA3HEIX CXeMaxX yCJIOXKHSET HallMCaHKe 3aIllpPOCOB,
KOTOpBIe OOJIKHEL Bcerna o0pamiaThCs K KOHKPETHEIM 00beKTaM. JTO TaKXKe IIOTEHIIUAJIbHO II03BOJISET
TIONH30BaTENSIM BNUATH Ha IOBEIEHNE 3alIPOCOB OPYTUX II0NTb30BaTeNel, 3JI0HaMEPEHHO UK CIIy4daliHo.
BBupy mpeob6iamaHusi HEIOJHBIX UMEH B 3alpOCaxX M MX MCIOJIb30BaHUSA BHYTpH PostgreSQL, mob6aBuTh
CXeMy B search_path — IO CYyTH 3HAQ4YUT OOBEPSATH BCEM IIOJIb30BaTEISIM, UMEIOIINM IIPaBO CREATE B
aToM cxeMe. Korma BBHI BHITIOJTHSIETE OOBIYHEBIM 3aIlpoc, 3JI0HAaMEPEHHEBIM MOJIh30BaTEJh MOXKET CO3[aTh
00BEKTH B CXeMe, BKJIIOYEHHOM B Balll ITyTh ITIOMCKA, U TaKUM 00pa3oM IlepexBaTHIBATh yIIPaBlIeHUE U
BBITIOJTHATH TPOM3BOIbHEIE QyHKIIMKU SQL Kak eciu Obl UX BHITIOIHSJIN BHI.

[TepBasi cxeMa B IIyTU ITIOUCKa Ha3bIBaeTCs TeKylel. OTa cxeMa OyOoeT UCIIONIb30BaThCs HE TOJIBKO IIPU
TIOUCKe, HO U IIPU CO3[aHUU 0OBEKTOB — OHa Oy[eT BKJI04YaTh TabnuLbl, CO30aHHbBle KOMaHMIOM CREATE
TABLE 0e3 yKa3aHUS CXeMHI.

YTOoOHI Y3HATb TeKYLLII/Iﬁ THII IIOMCKA, BEIIIOJIHUTE CIIEOYIOIIYIO KOMaHOY:
SHOW search_path;
B xoH(uUrypanmuu no yMoiadaHuio OHa BO3BpalllaeT:

search_path

"Suser", public

[TepBrIll 37IEMEHT CCHIIAETCS Ha CXeMY C UMEHEM TEKYIero nojab30BaTensa. Eciiu Takou CXeMEL He CyIie-
CTBYET, CCHIJIKA Ha He€ UTHOPUPYyeTCs. BTOpoUl 3yieMeHT cchllaeTcs Ha cxeMmy public, KoTopyio MEI yxe
BUTEIH.

INepBas cylIecTBYIOIasi CXeMa B IyTH ITOKMCKA TaK¥XKe CUUTAETCS CXeMOM II0 YMOJTYaHHUIO OJIST HOBBIX 00b-
eKTOB. IMEHHO IT03TOMY II0 YMOITYaHUIO 0OBEKTH CO3TaioTcs B cxeMme public. [Tpu yKasaHWM HETIOTHOM
CCHIJIKH Ha 00BEKT B JTII000M KOHTEKCTe (IIpu MoOgudbUuKaluy TabIull, ”3MeHEeHU Y HaHHEIX UIXA B 3alIPOCax)
cucTeMa IIpoCMaTpPHUBAaET IIyTh MOKMCKA, ITI0Ka He HaldEeT COOTBEeTCTBYIOIINM 00beKT. TakuM oO6pa3om, B
KOH(UTypalluK II0 YMOJTYaHHUIO HEIIOIHbEIE MMeHa MOTYT OTHOCUTBLCSI TOJIBKO K 00beKTaM B cxeMe public.

Yto6nI 4OOABUTE B IyTh HAIIy HOBYIO CXEMY, MBI BHITIOJTHSEM:
SET search_path TO myschema,public;

(MBI omycKaeM KOMIIOHEHT $user, TaK Kak 37IeCh B HEM HeT HeoOxomumocTu.) Tereps MBI MoKeM 00pa-
maThes K Tabnuie 6e3 yKa3aHUST CXEMBI:

DROP TABLE mytable;

M Tak KakK myschema — MEPBBIM 3JIEMEHT B IIyTH, HOBEIE 00BEKTHI OYOYT IO YMOIYAHUIO CO3[aBaThCS B
3TOH cxXeMe.

MEI MO2KeM TakK>Ke HalucaTh:

SET search_path TO myschema;
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Torma Mel OOmbIlle He cMOzKeM oOpallaThCs K cxeme public, He HamucaB mojTHOe UMsi 00beKTa. EmuH-
CTBEHHOE, YTO OTIMYaeT cxemy public oT mpyrux, 9To To, YTO OHaA CYIIECTBYeT II0 YMOIYAaHUIO, XOTSI €€
TaK K€ MOXKHO YHOAJIUTh.

B Pazpgerne 9.27 BB y3HaeTe, Kak €II€ MOKHO MaHUIYJTUPOBATE MTyTEM MTOUCKA CXEM.

Kaxk u gmst uME€H Tabmull, IIyTh MOKMCKa aHAJIOTUYHO paboTaeT [y UMEH THUIIOB JaHHBIX, UMEH QYHKIIMHI
U UMEH omeparTopoB. MiMeHa THUNOB HaHHBIX U QYHKIMM MOXKHO 3alucaTh B IIOJTHOM BHIE TakK XKe, KakK
u uMeHa Tabui. Ecnm ke BaM HYKHO HCIIOJIb30BaTh B BhIPAXKEHUM IIOJTHOE MMSI OIlepaTopa, AJIsS 3TOT0
€CThb CIeIHaJIbHBIA CIIOCO0 — BBHI HOJI2KHBI HAIIMUCATh:

OPERATOR (cxema.onepaTop)

Takast 3amuch HeobxoguMa A1 N30eKaHusT CHHTAaKCUYEeCKOM HEOHO3HAYHOCTH. [IprMep TaKoTo BhIpa-
KEHUS:

SELECT 3 OPERATOR (pg_catalog.+) 4;

Ha IIPaKTHUKeE II0JIb30BATEJIN YaCTO I10JIaraloTCd Ha IIYTh IIOKMCKa, YTOORI HE IIPUXOOUJIOCH ITMCATh TaKue
3aMBICJIOBAThle KOHCTPYKIIUH.

5.10.4. CxeMbl 1 npaBa

ITo YMOJIYaHHUIO II0JIb30BaTeIb HE MOXKET 06paI.LIaTI>CH K 00LeKTaM B YyXKHUX CXeMaX. YT106Hl U3MEHHUTD
9TO, BiIafeJiell CXeMEI JOJI2KE€H OaTh IIOJIb30BATEJIIO IIPABO USAGE OJIA OaHHOM cXeMrl. ITo YMOJI9YaHHIO BCE
II0JIb30BATEJIM UMEIOT 3TO IIPAaBO OJIsSI CXEeMEI public. Y1006k ITOIB30BATEIN MOTJIN UCIOIb30BaTh OO BEKTH
CXEeMBbI, MOZXKeET HOH&JIOGI/ITI:CH HA3HA4YUTH OOIIOJIHUTEJILHBIE ITDABAa Ha YPOBHE 00BEKTOB.

ITonb3oBaTe 0 TaKKe MOXKHO pPa3pelIuTh co37laBaTh OOBEKTH B CXxeMe, He IIpUHaaiexkaren emy. s
9TOr0 eMy HYXKHO JaTh IpaB0O CREATE B Tpebyemoii cxeMe. B 6a3ax maHHBIX, 00HOBIEHHHIX C PostgreSQL
14 unu 6oyee paHHeH BePCHH, BCe MMEIOT 3TO IIPaBo B cxeMe public. HekoTopwie 11abI0HEl UCIIOIb30-
BaHUS TPeOYIOT 3alIPETUTD 3TO:

REVOKE CREATE ON SCHEMA public FROM PUBLIC;

(ITepBoe croBo «public» 0603HaYaeT cCxemMy, a BTOPOe 03HAaYaeT «KaXKIOBIU MTOJTb30BaTenb». B mepBom ciy-
4ae 3TO UAeHTU(GUKATOP, @ BO BTOPOM — KJTIOYEBO€E CJIOBO, II09TOMY OHU HallKWCaHBLI B Pa3HOM PETUCTpE;
BCIIOMHUTE yKa3aHus us [logpasmena 4.1.1.)

5.10.5. CxeMa cMCTEeMHOro Katasnora

B momonHeHue K cxeMe public M cxeMaM, CO3[laBaeMbIM IT0Ib30BaTesIsIMHU, 1t00asi 6a3a JaHHBIX COIOEp-
XKUT CXeMY pg_catalog, B KOTOPOM HAXOASTCS CUCTEMHBIE TaOIUIIEI U BCe BCTPOEHHBIE THUIIH JaHHBIX,
byHKIIUM U olepaTopHL. pg_catalog paKTUUECKU BCeTAa ABISETCS YacThio ITyTH ITOKCKa. Ecniu gaxe ata
cxeMa He JoOaBjieHa B IIYTh SIBHO, OHAa HESIBHO ITPOCMaTpUBaeTCs 00 BCeX CXeM, yKa3aHHBIX B IIyTU. Tak
obecneunBaeTCs OOCTYIIHOCTh BCTPOEHHBIX UMEH IIPHU JIIOOBIX yCIoBUSAX. OOHAKO Bhl MOXKETe SIBHBEIM 00-
pa30M IIOMECTUTh pg_catalog B KOHEI] ITYTH MOMCKA, €CJTH BaM HY2KHO, YTOOBI IT0JIb30BaTEJIbCKHUE UMEHA
TIepeoIpenesisiii BCTPOEHHBIE.,

Tak Kak MMeHa CHCTEMHEIX TabOJINIl HaYNHAKTCSA C pg_, TaKMe UMeHa JIy4llle He MCI0JIb30BaTh BO n3be-
KaHUe KOH(IUKTA UMEH, BO3MOXKHOTO ITPU IIOSIBJIEHUHU B OYOyIleM CUCTEMHOM TabIULEl C TEM Ke UMe-
HeM, 9To ¥ Bama. (C myTEM IMoMCcKa 10 YMOJTYaHUIO HEII0JIHAs CChUIKa OyOeT BOCIPUHATA Kak oOpaleHne
K cucTeMHOU Tabnuiie.) CucteMHBle TabuIBl OYOyT U majbllle COlepXaTh B UMEHHU ITPUCTABKY pg_, TakK
YTO OHU He OyOyT KOH(JIMUKTOBATh C HEIIOJIHEIMU MMEHaMHM I10JIb30BaTENbCKUX TaOIUIl, €CIIU MT0Ib30Ba-
TEeJIX CO CBOEM CTOPOHHI He OYOYT UCIIOIb30BaTh IPUCTABKY pg_.

5.10.6. LLIaG/s1I0HbI UCNOJNIbL3OBaHUA

CxeMaM MOXKHO HAaliTH MHOXKECTBO HpI/IMeHeHHfI. LI 3aliUTEl OT BIUSHUA HEeOOBEPEHHEIX II0JIb30BAaTe-
ey Ha OBefeHue 3allPOCOB OPYIrux moIb30BaTeNnen IIpengilaraeTcsa wabs10H 6@30NacHO20 UCN0/1b308da-
HUS cxeM, HO eCJiu 3TOT 11abJioH He IIPUMEHSAETCA B 0a3e maHHBIX, ITI0JTH30BATEJIH, XKeatlue 6e3omac-
HO BBITIOJIHATEL B HEM 3aIIPOCHI, OOJIZKHBI 6YJIYT IIPUHUMATh 3alllUTHEIE MEPEI B Ha4daJie KazKOoro ceaHca.
B yacTHOCTH, OHM OOJI2KHBI HaYMHATL KaXKILIM CeaHC C IIpHUCBaMBAHUA IIYCTOI'O 3HAYEHUA HepeMeHHOﬁ
search_path unu KaKUM-JTH00 Opyrum 06pa30M yOaJisiTh U3 search_path CXeMbl, JOCTYIIHBIE OJId 3aIlIUCH
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OOBIYHEIM TOIb30BaTeNsIM. C KOH(PUTypaLmei 1o yMOT9aHUIo JIETKO PEATU3yIOTCS CIIEOYIONINE MIaGIOHE
KCIIOIb30BAHUS:

* OrpaHUYHUTH OOBIYHEBIX MIOJTL30BATEJIEH JIMYHBEIMU cXeMaMH. [IJI peasu3allly 3TOT0 IMOAX0Aa CHava-
jla yOeguTech, 4YTO HU Y OOHOM CXEMEBI HET IIpaBa CREATE. 3aTeM IJIsi KazKAO0T0 II0JIb30BaTeNIsi, KOTO-
pHIK OyTeT co3maBaTh He BpeMeHHbIe 00BEeKTHI, CO30AaNTe CXeMY C €eTO UMeHeM, HallpuMep CREATE
SCHEMA alice AUTHORIZATION alice.(Kak BbI 3HaeTe, MyTh MOUCKA 10 YMOJTYAHUIO HAUNHAETCS
C UMeHH $user, BMECTO KOTOPOTO IIOLCTABIIIETCS UMS II0/Ib30BaTeNsI. TakKuM 06pa3oM, eCJIH ¥ BCEX
Imojb30BaTesied OymeT OTHaeNIbHAasI CXeMa, OHU 10 YMOITYaHuIo OyOoyT oOpaIaTkCs K COOCTBEHHBIM
cxeMaMm.) ITOT mabJI0H MO03BOJISIET 6€30IIaCHO UCIIOIF30BAaTh CXEMEI, TOJIBKO €CJIM HUKAKON HeqoBe-
peHHbIﬁ II0JIB30BaATEJIb HEe SABJIAETCHA BiladeJibIieM 0a3kl OaHHEBIX W HEe II0JIy4aJl IIpaBO ADMIN OPTION
OJIs1 COOTBETCTBYIOIEH poy. B mpoTUBHOM ciiydae 6e30macHOe UCIO0Ib30BaHNEe CXEM HEBO3MOXKHO.

B PostgreSQL 15 u BBIIlIe 9TOT MOAXOM UCIIONb30BaHUS NOAAEePKUBAETCI KOHQUTYypaIIUel 110 YMOJI-
4aHU1o0. B mpembIayIux BepCcUsIx UM IPU UCIOIb30BaHUM 0a3kl MaHHBIX, 0OHOBIEHHOM C ITPEOBIAY-
IIIe BepCuu, He0OXOOUMO YIOAIUTDh IPaB0o CREATE M3 CXeMHBI public (BBIIOJHUTE REVOKE CREATE ON
SCHEMA public FROM PUBLIC). 3aTeM OPOBEPLTE, HET U B CXeMe public 0OBLEKTOB C TAKUMH XKe
UMeHaMH, KaK ¥ 0O0BeKTOB B CXeMe pg_catalog.

* Vpanuth cxemy public #3 myTH ImoucKa Mo yMOJTYaHHI0, U3MEHHUB postgresql .conf WM BHIIIOTHUB
KOMaHAOy ALTER ROLE ALL SET search_path = "$user". 3areMm ciienyeT IPeagoCTaBUTh IIPaBa Ha
co3gaHue 00BEKTOB B cxeme public. BeiOupaThcsi 00BbEKTH B 9TOM cXeMe OyOyT TOJIBKO II0 HOJTHOMY
uMeHHU. Torga Kak oOpamarbCcs K TabauUIlaM 10 IIOJTHOMY UMEHHU BIIOJTHE [OIIYCTUMO, O0paIleHus K
dbyurImuaM B 00111e cxeMe BCE xKe OynyT HeOe30IMaCHEIMY UJTH HeHAEKHBIMU. [109TOMY eCITu B
co3maéTe QYHKIMU UM PACIIUPEHUs B cxeMe public, mpuMensiiite nepseid mabdnoH. Eciu ke HeT,
9TOT 1abJI0H, KaK U IIEePBHIH, 6€30I1aceH IIPU YCJIOBUY, YTO HUKAKOM HEIOBEPEHHBIN I0JIh30BaTEND
He dABJIAEeTCsd BilagellblieM 0as3kl OaHHBIX W HE II0JIy4YaJll IIpaBO ADMIN OPTION OJjisi COOTBeTCTBYIO]_I_[el;I
ponu.

e CoxpaHUTH IIyTh IIOUCKA 10 YMOTYAHUIO U IIPEIOCTABUTH ITPaBa Co3MaHusA 00BEKTOB B cxeMe public.
Bce monb3oBaTenu HeESTBHO obOpailatoTcsa K cxeMe public. TeM caMbIM UMHUTUPYETCS CUTYyallUs C I10JI-
HBIM OTCYTCTBHEM CXEM, YTO IT03BOJISIET OCYIIIECTBUTH IIJIaBHEIM epexop u3 cpenrsl 6e3 cxem. OpmHa-
KO [aHHBIY 111a0JI0H HU B KOEM CJIydae Helb3s cuuTaTh 0e3onacHbIM. OH MOOXOAUT, TOJIBKO €CJTU B
0a3e mMaHHBIX UMeeTCs BCer'o OOUH MO0 HECKOIBKO NOBEePAIIUX OPYT OIPYTY IIojIb3oBaTesel. B Oa-
3ax JaHHBIX, 0OHOBJIEHHEIX ¢ Bepcuu PostgreSQL 14 unu Gojiee paHHEeM, 3TOT 11abGJIOH TPUMEHSETCSA
10 YMOJTYaHUIO.

ITpu mr060M IMoAxXoe, yCTaHaBIMBas COBMECTHO MCIIOIb3yeMbIe ITPUI0KeHUS (TabIHUITbl, KOTOPhIE HY2KHEI
BCEM, IOIIOTHUTEIbHEIE QYHKIIUN CTOPOHHUX Pa3pabOTYMKOB U T. [I.), IOMEIIalTe UX B OTHeIbHEIE CXEMHI.
He 3abymbTe maTh OPYTHUM IIOIL30BATENSIM IIpaBa OJIA OOCTyIa K 3TUM cxeMaM. Tormga II0Ib30BaTesn
CMOTYT 00pallaThbCsi K 9TUM IOIIOTHUTEILHEIM 00beKTaM II0 IIOJTHOMY UMEeHH WY IIPHU XKeJlaHuU H00aBsIT
9THU CXEMBI B CBOM ITYTH IIOUCKA.

5.10.7. MNepeHOCUMOCTDb

Craupmapt SQL He mommepzxuBaeT oOpallleHHe B OOHOM CXeMe K Pa3HBIM 00LeKTaM, MPuHaIIeKalluM
Pa3HBIM ITOIB30BaTENSIM. bosiee Toro, B psane peanusanuil CYB]] Henb3si co3gaBaTh CXEMEI C UMEHEM, OT-
JIMYHBIM OT UMeHU Binagenbila. Ha nmpaktuke, B CYB]l, peanu3yiomux TOIBKO 6a30ByI0 HOOOEPKKY CXEM
COTJIaCHO CTAaHOAPTYy, KOHIEIIINH IT0Ib30BaTeJIsI U CXeMBI O4eHb 0/1u3Ku. TakKuM 00pa30M, MHOTHE II0JIb-
30BATEJIN I10JIaraloT, 4TO IIOJTHOE UM Ha CaMOM [fejie 06pa3yeTcs{ KakK HMg _DONb30BaTeNd.HMd_TAaOMHIEL
U mMmenHO Tak OyneT BecTu cebst PostgreSQL, ecnu BEL co3mafguTe CXeMEI IJIs1 KaXKI0T0 II0JIh30BaTels.

B crarpmapTe SQL HeT 1 IOHATHUSA CXEeMBI public. [IJI9 MaKCHMaJIbHOTO COOTBETCTBUS CTaHAAPTy UCIIOJIb-
30BaTh CXeMY public He clenyer.

Koneuto, ects CYB]I, B KOTOPHIX BOOOIIIE HE Pean30BaHbl CXeMbI UJTH MTPOCTPAHCTBA UMEH TTOAIePKUBa-
10T (BO3MOIKHO, C OTPaHUYEHUAMU) oOpallleHusT K OpyruM Oa3aM AaHHBIX. Eciu Bam moTpebyeTtcs pabo-
TaTh C 9TUMHU CUCTEMAMHU, MAaKCUMaJIbHON TEPEHOCUMOCTH BEI IOCTUTHETE, BOOOIIIE HE UCTIOTb3Y ST CXEMEI.

5.11. HacnepoBaHue
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PostgreSQL peanusyeT HaciemoBaHHEe TAOIHI], YTO MOXKET OBITh ITOJIE3HO OIS IPOEKTHUPOBIINKOB 0a3
maHHBIX. (CTargapT SQL:1999 u Gonee mMo3mHNE BEPCUHU OMPENesITiOT BO3MOKHOCTDL HACJIeIOBaHUS TH-
IIOB, HO 9TO BO MHOTOM OTJIMYAETCs OT TOT'O, YTO OIIMCAHO 3[ECh.)

[laBaliTe HAUHEM CO CJIeQyIOLIEro IpUMepa: IPEeanoIoXKKUM, YTO MbEI CO3IaéM MOIellb JaHHEIX OJIS IOpo-
IoB. B KaxxgoM Imirate eCTh MHOXKECTBO I'OPOJIOB, HO JIUIIL OfHA CTONIHNIa. MBI XOTUM MMEeTh BO3MOXKHOCTh
OBICTPO IOIy4YaTh TOPOA-CTOUILY [JIs II000r0 ITaTta. OTO MOXKHO cHejlaTh, CO3[aB [Be TaONIULEBL: OOHY
IJISL CTOJIMIL ITATOB, a OPYTYIO AJIsi TOPOIOB, He ABISIOMUXCS cTonunamMu. OnHaKo 9To feflaTh, eciid HaM
HYKHO IOJIy4UTh MHGOpPMAIINWIO O J1I000M ropoge, OyOob TO CTONHMIA IITaTa MU HeT? B pelleHuUmM 3TOU
Ipo6eMEBl MOXKeT IIOMOYb HacjlegoBaHue. MBI ollpefenuM TabNuly capitals Kak HacleOHUKA cities:

CREATE TABLE cities (

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

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

B aToM ciyuae Tabnuia capitals Hacsedyem Bce CTOJOIBI CBOEHM POAUTENbCKOM Tab Uik, cities. CTO-
JIMIIHL IIITATOB TaKKe UMEIOT [OIOTHUTENbHBIN CTOJIOEI state, B KOTOPOM OyOeT yKa3aH IITarT.

B PostgreSQL Ta6numa MoKeT HacIemoBaTHCS OT HYJIS UJIM HECKOIBKUX APYTUX TAaOGJINII, @ 3aIIPOCHI MOTYT
BRIOMPATH BCE CTPOKU POOUTEINIECKOM TAGIUIIEI TN BCE CTPOKHM POOUTEIbCKON M BCEeX HOYEePHUX TabmIuI.
ITo ymonm4yaHWIO OPUHSAT MIOCJIEOHUY BapuaHT. Hampumep, ciemymoomuii 3anpoc HaWgET Ha3BaHUS BCEX
TOPOIOB, BK/IIOYAS CTOJIUIIH IIITATOB, PACIIOJIOXKEHHHIX BhIme 500 ¢yToB:

SELECT name, elevation
FROM cities
WHERE elevation > 500;

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

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

A cnepyromiui 3arrpoc HaXOOUT BCE TOPOAa, KOTOPhIe He SIBIISIOTCSA CTOMUIIAMMU IIITAaTOB, HO TaKXKe HaXo-
OsiTCst Ha BeIicoTe BhImie 500 pyToB:

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

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

3mech KIII0YEeBOE CIIOBO ONLY YKa3BbIBA€T, 9YTO 3aIIPOC OOJIZKEH IIPUMMEHATLECA TOJIBKO K Tabnule cities,
HO HE K Ta6J'II/II_IaM, PAcCIIOJIOZKEHHBIM HHU2KE cities B M€pApPXUHU HACJIE€OOBAHUS. Muorue OIIepaTOpPHI, KO-
TOPEBIE MEI YK€ O6CYJII/IJ'II/I, — SELECT, UPDATE ¥ DELETE — moggep2KHUBalOT KJII0UeBO€ CJIOBO ONLY.

BEI TakKe MozKeTe moOaBUTh IIOCJIe UMEeHH TalJ Il *, YTOOHI SIBHO YKa3aTh, YTO HOJIXKHEI BKIIIOYATHCS
¥ Do4YepHue TabJIHIIBL:

SELECT name, elevation
FROM cities*
WHERE elevation > 500;
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Yka3nIBaTh * He 00s13aTEIbHO, TAK KaK TeIlepPhb 3TO II0OBEeJEeHNE BCeraa Imogpa3yMeBaeTCs I10 YMOJIYaHHUIO.
OpHaKo TaKas 3alluCh BCE elle nmoamepzXKMBaeTCda OJid COBMECTHMOCTH CO CTapPBIMHK BEPCUAMH, I'I€ II0BE-
OeHune 110 YMOJIYaHHIO0 MOT'JIO OBITH U3MEHEHO.

B HEKOTOPHIX CUTyaIusax ObIBaeT HEOOXOOUMO Y3HATh, U3 KaKOM TaOIuIlkl BbLIOpaHa KOHKpPEeTHAas CTPOKa.
[I711 3TOTO BBl MOZKETE BOCIOJIF30BATHCSA CUCTEMHBIM CTOJIOIIOM tableoid, MPUCYTCTBYIOMIMM B KaxKI0M
Tabnue:

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

3TOT 3allPpOC BHIOACT:

tableoid | name | elevation

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

(Ecnu BHI TOTIBEITAETECH BHITIOTHUTD €T0 ¥ ce0s1, CKOpee BCETo BHI mojiy4yuTe apyrue 3Hadenusi OID.) Co6-
CTBEHHO UMeHa TabIuIl BEI MOXKETe TOJIyYUTh, 00PaTUBIINCE K pg_class:

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

B pe3yJIibTaTe BHI ITIOJIYHYUTE:

relname | name | elevation
__________ +___________+___________
cities | Las Vegas | 2174

cities | Mariposa | 1953

capitals | Madison \ 845

Tot ke 3¢ GeKT MOKHO HOJIYyIUTh APYTUM CIOCOOOM, MCIIONb3ys ajlbTEPHATUBHBIN TUI regclass; IPHU
stoM OID TaGaulbl BEIBOOUTCS B CHMBOJIBHOM BHUIIE:

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

MexaHH3M HacJeTOBaHUS He CIIOCOOEeH aBTOMaTHUYECKH paclpenesnsaTh JaHHble KOMaHO INSERT UK COPY
mo TabnuIaM B uepapxXuy HaclaegoBaHus. [I09TOMy B HallleM IPUMEPE 3TOT OIIepaTop INSERT HE BHIIIOJ-
HUTCS:

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

MBI MOTTIH HafiesIThCS Ha TO, YTO MaHHBIE KAKUM-TO 00pa30M IOMaAyT B TabMHUIy capitals, HO 9TOTO He
MIPOMCXOOMUT: INSERT BCeTHa BCTABIseT HaHHBIE HEIIOCPEOCTBEHHO B YKa3aHHYIO TabMuIly. B HEKOTOPBIX
cnydasix moOaBiisieMble MaHHbIe MOXKHO IIepeHalpPaBiIsaTh, UCIIONIb3ys npaBuna (cMm. I'masy 39). OmHaKoO B
HaIlleM cjiydae 3TO He IIOMOXKeT, TaK KakK Tab/luIla cities He COOepKUT CTon0Ia state ¥ KoMaHOa OymeT
OTBEPTHYyTa [0 IpUMEHeHUs ITpaBuia.

IMouepHue TaOMUIIEI aBTOMATHYECKH HACIEOyIOT OT POOUTEIbCKON TaOIUIIEI OrPaHUYEHUSI-IIPOBEPKU U
orpanndenusi NOT NULL (ecnu TONMBKO [JIsI HUX He 3aJlaHO SBHO NO INHERIT). Bce ocTanmbHBIE OTpaHU-
4yeHHUs (YHUKAJILHOCTH, IIEPBUYHEIN KJTI0Y U BHEIIHKE KJII0UM) He HacJIeoyIoTC.

Tabmnulla MOXKeT HacleOoBaThCA OT HECKOIBKUX POOUTENILCKUX TaOIUIl, B 3TOM cjlydyae oHa OymeT o0b-
eOUHSTL B cebe Bce CTOJIOILI 3THUX TAaOIMII, a TaK¥Ke CTOJIOIIH, OMMMCaHHEIe HeIIOCPEeNCTBEHHO B €€ ompe-
meneHuu. Eciiu B onpeeneHUsIX POOUTEIbCKUX U OOUYePHEeH TaOIHIl BCTPETATCS CTOJOIEI C OOHUM HMMe-
HEeM, 3TH CTOJIOIE OyOyT «00beUHEHKI», TaK YTO B loYepHel TabIuile OKaKeTCs TOIIbKO OOUH CTOJIOeI!.
YT006BI TaKOoe 00bheguHeHe OBII0 BO3MOXKHO, CTOJIOIE JOJI?KHEI MMETh OOUHAKOBEIH THII JAHHBIX, B IIPO-
THUBHOM CJIy4ae Mpou30uaéT omubKa. HacnegyeMeie orpaHUnYeHUSI-TpoBepKy u orpannydernrss NOT NULL
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00BbEeIUHSIOTCS MOOOOHEIM oOpa3oM. Tak, HampuMep, 00beOUHAEMBIH CTOJI0eI] MoIydYuT cBoiicTBO NOT
NULL, ecnu kKakoe-mu60 U3 IMOPOXKIOAIOINNX ero onpemenenuii uMmeeT cBorcTBo NOT NULL. Orpanuue-
HUS-IPOBEPKHU 00BeOUHSIOTCS, eCIIM OHU UMEIOT OOIMHAKOBBIe UMEHA; HO €CJIM UX YCJIOBUS Pa3/IndaoTCs,
MIPOUCXOOUT OIITHUOKa.

OTHoIIleHXe HacleIoBaHUsI MeX Oy TabnuiaMu 0OLIYHO YCTaHABINBAETCS IIPU CO3MaHUU NouyepHel Tab-
JIMITEL C UCTIONIb30BaHUEM IIPEMJIOKEHUST INHERITS olepaTopa CREATE TARBLE. [Ipyro# crmocod moGaBUThH
TaKoe OTHOIIeHUe OIS TaOIUIIEI, OITpeaeIEHHON MOOX0asIIuM 00pa3oM, — HUCIIOIb30BaTh INHERIT C OIle-
paTopoM ALTER TABLE. IIJIsT 3TOTO Oyaylas mouepHsis TabIuila HOIXKHA YKe BKII0YATh T€ XKe CTOJIOIEI
(C coBmamarOMMH UMEeHAMU M TUIAMH), YTO ¥ POOUTENILCKAasa Tabmuma. Takke OHA MOJI2KHA BKJIIOYATH
aHaJIOTUYHEIE OrPAHUYEHUSI-IPOBEPKH (C TEMH Ke UMEeHAaMHU ¥ BhHIPAXXEeHUsIMH). Y OAaIuThL OTHOIIEeHNE Ha-
CIIeIOBAHMs MOXKHO C TIOMOIIBIO YKa3aHUuI NO INHERIT ollepaTopa ALTER TABLE. [JMHaMu4eckKoe mobas-
JIeHWe U yOajieHue OTHOIIIeHU HaclIeqOBaHU MOXKeT OBITh II0JIe3HO IPU peaTn3allui CeKIIMOHUPOBaHUA
Tabnuil (cM. Pasmen 5.12).

,HJ'IH CO30aHusA Ta6J'II/IL[bI, KOTOpasd 3aTeM MOXKeT CTaTh HaCJII€eJHUKOM upyroﬁ, y,[IO6HO BOCIIOJIB30BATHECA
npenjoxeHneM LIKE olepaTtopa CREATE TABLE. Takas KOMaHIOa CO34aCT HOBYIO TaGHI/IHy C TeMHu xe
CTOJ'I6].[aMI/I, 49TO UMEKTCA B I/ICXO)IHOfI. Ecnu B HCXOHHOﬁ Ta6J'II/II.ILI orpenesyieHbl orpaHu4YeHusa CHECK,
noJisd CO30aHNsA ITOJIHOCTRIO COBMECTUMOM Ta6J'II/ILIbI HUX TO2K€ HY2KHO CKOITMPOBATh, U 3TO MO2KHO COeJlaThb,
no6GaBUB K MPEIIOXEHUIO LIKE mapaMeTp INCLUDING CONSTRAINTS.

PopuTenbCcKyio TabIully HENIb3S YOAIUTD, II0OKA CYIIIeCTBYIOT YHACIeIOBaHHBIE OT He€. [Ipu 9TOM B lo4Yep-
HUX Ta6nnuax HEeJIb35 ynaHHTb nuian MOJII/I(l)I/I]_[I/IpOBaTB CTOJ'I6I_IBI HUJIN OTPaHUYEHUA-IIPOBEPKH, yHacneno—
BaHHEIE OT POAUTEJIECKUX Ta6JII/II_[. Ecmnu BB XOTUTE YHaJ'II/ITb Ta6m/1uy BMeCTe CO BCeMHUu eé IIOTOMKaMy,
9TO JIETKO CcHeaTh, J00aBUB B KOMaHIY yOaJIeHUs POOUTEILCKOM TabIuIlkl TapaMeTp CASCADE (cM. Pas-
men 5.15).

ITpu n3MeHeHUIX onpenesieHuH U OrPpaHUYeHUH CTOJIOIIOB KOMaHOga ALTER TABLE PacIPOCTPaHSeT 3TH
U3MEeHEeHUs BHU3 B mepapxuu HacjaemoBaHus. OOHAKO yOalduThb CTOJIOIE, YHACIEMOBaHHBIE TOYEPHUMHU
TabIuIIaMy, MOXKHO TOJIPKO C ITOMOIIIBIO ITapaMeTpa CASCADE. [Ipu co3maHWM OTHOIIEHHWN HaclengoBa-
HUS KOMaHOa ALTER TABLE ClIegyeT TeM XKe mpaBuiiaM o00beOuHEeHUS OyOIUPYIOIINXCS CTOJIOIIOB, YTO
U CREATE TABLE.

B 3ampocax ¢ HaciegyeMbEIMH TaOIUIIaMU IIPOBEPKa IIPaB OOCTYIIA BEIIIOIHSIETCS TOIBKO B POIUTETbCKOM
Tabnuile. Tak, HaTIpuMep, HaJIUYKWe pa3pelieHust UPDATE 71 TaOIHUITH cities IOOpPa3yMeBaeT IIpaBo Ha
U3MeHeHNe CTPOK TaKXKe B Tabnulle capitals, KOTHa K HUM MPOUCXOOUT oOpalleHue yepe3 Tabmuiry
cities. DTO coxpaHsieT BUOIUMOCTDb TOTO, UYTO 3TH HaHHBIE (TaK¥XKe) HaXOOsTCS B POOUTEILCKOM TabuIle.
Ho u3MenuTh TabNuUIy capitals HaIpsIMy0 0e3 JONOTHUTEILHOTO pPa3pelieHnuss Helnb3s. [1oqoGHbIM 00-
pas3oM, ITOTUTUKHY 3AIUTEL Ha YPOBHE CTPOK (cM. Pasmen 5.9) [ poguTenbCKOM TaGIUITH TPUMEHSII0TCS
K CTPOKaM, MOIyYaeMbIM U3 QOYEPHUX TAaGIIHUIl IPH BEIIIOJIHEHUH 3aIllpoca ¢ HaciaenoBaHueM. [I0UTHKY
Ke moYepHUX TabIuII, eCJIi OHU OIlpene/eHkl, MeHCTBYIOT TOIBKO KOTIa TaKue TaOIuIlhkl TBHO 3aeHCTBY-
IOTCSI B 3aIIPOCE; B 3TOM CJIy4Yae BCe ITOTUTUKHY, CBSI3aHHEBIE C POOUTENLCKUMHU TaOIUITaMy, UTHOPUPYIOTCH.

Ctoponnue Tabmuirsl (cM. Pazmger 5.13) MOTYT TakkKe BXOOUTH B MePapPXUI0 HaClIeqOBaHUsI KaK POIUTETb-
CKUe WU foYepHue TabIuIlk, TakK XKe, Kak 1 00br4HbIe. ECliu B mepapXxuio HacIeqOBaHus BXOJUT CTOPOH-
Hss TabJulla, BCe omepanuu, He MoaaepKuBaeMble e, He OyayT IOAmePKUBAThCS HepapXuel B I1eJIOM.

5.11.1. OrpaHu4YeHun

3ameThTe, UTO He Bce SQL-KomMaHOL MOTYT paboTaTh C MepapXusiMH HacjlemoBaHHus. KoMaHObI, BEITIOJ-
HSOIKMEe BLHIOOPKY HJaHHBIX, U3MEHEHME JaHHBIX WU MOOU(UKAIIUIO CXeMBI (HalmpuMep SELECT, UPDATE,
DELETE, OONBIIMHCTBO BAPUAHTOB ALTER TABLE, HO He INSERT M ALTER TABLE ... RENAME), OOBIYHO
10 YMOMT4YaHuio 00pabaTEIBAIOT HaHHBIE JOUYEPHUX TAOIUIl U MOTYT MCKIIIOYATh UX, €CJTHU MOANePKUBAIOT
yKa3aHue ONLY. KoMaHAOH Oj1st 00CIy2KMBaHUS ¥ HACTPOUKY 0a3bl JaHHHIX (HampuMep REINDEX B VACUUM)
0OBIYHO PabOTaIOT TOJIBKO C OTHEIbHEIMU (QU3NYECKUMHU TaOIHUIlaMHi U He IIOAOePKUBaloT PEKYPCUBHYIO
006paboTKy OTHOILIeHUI HacnegoBaHusi. COOTBETCTBYIOIee ITOBedeHue KaxKooi KOMaHIE OIHMCAHO B €€
cupaBke (Komanner SQL).

Bo3MOXKHOCTH HaciedOBaHUSA Cepbé3HO OrpaHHN4YeHbl TeM, YTO MHOEKCEL (BKJ'IIO‘-Iaﬂ OrpaHNYEeHUusaA YHHU-
KaJ'IbHOCTI/I) 1 Or'paHHUYEHHNS BHEIITHUX KJTIOUEM 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.

5.12. CeKumoHMpoBaHue Tabnuy,

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

5.12.1. 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.

5.12.2. 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.

5.12.2.1. 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.

5.12.2.2. O6cny>xuBaHuMe cCeKuun

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 mHOTHma ymoOHee CO3maTh HOBYIO TAOMUITY BHE CTPYKTYPHI CEKIIMH U IPUCOEOUHUTh €€ B BUIE CEKITUHU
mo3xe. IIpu TakoM ITOgxXomde HOBHIE JaHHBIE MOXKHO OyHOeT 3arpy3uTh, IIPOBEPUTH U Hpeobpa3oBaThk OO0
TOT0, KaK OHH MOSBATCS B CEKIIMOHUPOBAHHOM Tabmuiie. Kpome Toro, omeparius ATTACH PARTITION Tpe-
6yeT OJisa CGKHHOHHpOBaHHOﬂ TaﬁHHHBITOHLKO 6HOKHpOBKH SHARE UPDATE EXCLUSIVE, B OTJIHYUE OT
omepaluu CREATE TABLE ... PARTITION OF, TpeOyrolnei OJIOKMPOBKH ACCESS EXCLUSIVE, IO3TOMY €€
y;:[o6Hee HCIIOJIB30BATh OJISA BHIIIOTHEHHN A IIAaPaAJIJIeJIbBHBIX onepaunﬁ C CGKHHOHHpOBaHHOﬁ Ta6m/1ue171. 3a
TOOPOOHOCTSIMU 00PATUTECh K OMMCAHUIO ALTER TABLE ... ATTACH PARTITION. OGo#THCEH 6€3 KPOIIOT-
JIMBOT'O BOCIIPOMU3BENEHUSA OIIpEedEeIEHU A pOHHTeHBCKOﬁ Ta6JII/II_IbI MOZKHO, BOCIIOJIb30BaABIIINCH (bYHKHHO-
HaJIbHOCTBIO 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"' );

O6paTuTe BHUMaHHeE, YTO IIPU 3allyCKe KOMaHabl ATTACH PARTITION Tabnmuila OyoeT CKaHUPOBATHCS IJIS
MIPOBEPKH OTPAHUYEHUS CEKIIUHU C OJIOKUPOBKOI ACCESS EXCLUSIVE 9TOM cekIiinu. Kak MoKa3aHO BHIIIE,
pekoMeHOyeTcs u3beraTb TAaKOrO0 CKAHHPOBAHMUSI, CO3MaBasi B IPUCOENUHSIEeMOM Tabjulle orpaHuuYeHne
CHECK, COOTBETCTBYIOIIIee IIpeAIionaraeMoMy OTpaHUYeHUI0 CeKIINY, 0 INpucoequHeHus. [Tocie BEIIOI-
HEeHUsI KOMaHObl ATTACH PARTITION PEKOMEHOYyeTCs yHOaluTh OTPaHUYeHHe CHECK, IIOCKOIBbKY OHO 00JIb-
e He Hy2kKHO. Eciu mpucoeguusieMasi TabuIla TakKXKe SIBISIETCS CEKIIMOHUPOBAHHOM TaOIHUIleH, TO KaxkK-
masi U3 eé CeKIui OymeT PeKypPCUBHO OJIOKMPOBATHCS M CKAHMPOBATHLCS IO TEX IOP, ITI0KA He BCTPETUTCS
moaxofsiliiee OrpaHuYeHne CHECK WU He OyAyT JOCTUTHYTH KOHEYHEBIE Pa3fIesibl.

TouHO Tak XkKe, eC/I¥ B CEKIIMOHUPOBAHHOM TabIHIle eCTh CEeKIMsS DEFAULT, PEKOMEHOyeTCs CO3[aTh orpa-
HHUYeHHe CHECK, KOTOPOe MCKJII0YaeT OrpaHuYeHne CeKIIWH, Momjiexalleil mpucoenquHenno. Eciou aTo-
TO He cIenaTh, TO CEKIIMs DEFAULT OymeT MPOCKaHMpPOBaHa, YTOOL YOeOUThCS, YTO OHA HE COOEPIKUT
3amucel, KOTOpPhIe OOJIXKHEI OLITh PACIIONIOXKEHEl B IIPHUCOEOUHIEMOUN CeKIIMK. JTa omeparus OymeT Bbl-
TIOJTHSATBLCS TIPU yOep2KaHuU OJTIOKMPOBKH ACCESS EXCLUSIVE Ha CEKIWU DEFAULT. Eciu cekius DEFAULT
cama SIBJISIETCS CEeKIIMOHUPOBAHHOM TaOIUIel, TO KaxKaas U3 e€ CeKIui OyneT PeKyPCUBHO IIPOBEPSTHCSI
TakKuM XxKe 00pa3oM, KakK U IIpucoeguHseMas TabnIuila, Kak YIIOMHUHAIOCH BEIIIIE.

Kak ymomMuHanochk BEHIIIE, B CEKIIMOHMPOBAHHBIX TabIHUIlaX MOXKHO CO3[aBaTh MHOEKCH TaK, YTOOB OHU
MTPUMEHSIUCh aBTOMATUYECKHN KO BCell mepapxuu. ITO OUYeHb yAOOHO, TaK KaK MHOAEKCUPOBATLCSA OyayT
He TOJIbKO BCe CYILIeCTBYIOIIKe CeKIINY, HO U NTI00ble CEKIINHY, co3IaBaeMule B OynymieM. OIHaKO eCTh OIHO
orpaHUYeHUEe: TAaKOM CEKIIMOHMPOBAHHBIN MHIEKC HEIb3s CO3aTh B HEOJIOKUPYIOLIEM pexuMe (C yKasa-
HHEeM CONCURRENTLY), UYTO MOKeT IIPUBOOUTE K IJINTEIbHEIM 67I0KMpOBKaM. YTOOH ux u3bexkaTh, OJId CO-
3IaHUS WHOEKCAa B CaMOM CEeKIIMOHMPOBAHHOM TabuIle MOXKHO UCIIOJIb30BaTh KOMaHAy CREATE INDEX ON
ONLY, TOTZa CO3IaHHKIN UHIOEKC cpa3y OydeT moMedYeH Kak Hepaboumii u He OyoeT aBTOMaTU4YEeCKHU IIPHU-
MEHEH K CYILIECTBYIOIUM ceKiusaM. MHIeKCH COOCTBEHHO B CEKIIMSIX MOKHO CO3[IaTh B MHAUBUAYaTbHOM
IIopsigKe C yKa3aHueM CONCURRENTLY, a 3aTeM NnpucoeduHuUmMb UX K UHAEeKCY-POOUTENI0, UCII0Jb3ys KO-
MaHOy ALTER INDEX .. ATTACH PARTITION. ITocye TOTO Kak MHOEKCH BCEX CEKIINHN OYIyT IPUCOEINHEHEI
K POOUTENIECKOMY, ITIOCTIEOHUN aBTOMATUYECKM Tepeig€eT B pabouee cocrossHue. Hampumep:

CREATE INDEX measurement_usls_idx ON ONLY measurement (unitsales);

CREATE INDEX CONCURRENTLY measurement_usls_200602_idx
ON measurement_y2006m02 (unitsales);
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ALTER INDEX measurement_usls_idx
ATTACH PARTITION measurement_usls_200602_idx;

JTOoT HpI/IeM MOZKHO IIPUMEHATH U C OTPaHUYEeHUAMHN UNIQUE ¥ PRIMARY KEY, OJIsI HUX HHOEKCHI CO30al0TCSA
HEesdABHO IIPU CO3OaHUU OI'PaHUYEHUA. HaHpHMep:

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;

5.12.2.3. OrpaHu4yeHus
C CEKIIMOHNUPOBAHHBIMHU Ta@HI/IHaMI/I CBsA3aHHI CJIEOYIOIIYE OTPaHUYEHUA:

e Co3zpmaTthb OrpaHrN4YeHNe YHHUKAJIPHOCTHU UJIX IIEPBUYHOIO KJII04Ya OJId CeKHHOHHpOBaHHOﬁ Ta6J'II/II_[bI
MOKHO, TOJIBKO €CJIM KJIIOYM CEKIIMI He BKII0YaloT HUKaKue BBEIPDA2K€HU S UJIN BEISOBEL (I)YHK].[I/Iﬁ B
OrpaHn4YeHHne BXOOsAT BCe CTOJ'I6I.U:;I KJII049a CEKIIMOHUPOBAHU. 3To0 yCiioBue 00bsICHSIETCA TéM, 4YTO
OTHOEeJIbHBIE NHOEKCHI, o6pa3y101.uI/Ie OrpaHn4YeHune, MOoryT HEeIIOCpeaCTBEHHO obecIeYynBaTh YHHUKAJIb-
HOCTB TOJIBKO B CBOUX CEKIIUAX. HOC—)TOMy CaMa CTPYKTypPad CEKIIMOHHUPOBAHUSA OOJIZKHA I'aPAHTHUPO-
BAThb OTCYTCTBHUE JZ[Y6J'II/IKaTOB B PA3HLBIX CEKIIUAX.

¢ TlogoOHBIM 0OpPa30M OrpaHNYEHHE-UCKITI0UYeHNe OOJIZKHO BKITIOYATh BCE CTOJIOIB K/II0Ya CEKIIMOHHU-
poBaHusi. Kpome Toro, orpaHuyueHre OOJI2KHO CPAaBHUBATH 9TH CTOJIOIH Ha ITpegMeT paBeHCTBa (He
&&, HATIpuMep). ITo 06s3aTeTbHOE YCIIOBHE BO3HUKAET M3-3a TOT0, YTO HENb35 IPUHYIUTEIIHHO TPHU-
MEHSITh OTPAHUUYEHUST MEXKIY CeKIuaMu. OrpaHudYeHre MOXKeT BKITI0YATh MOMOTHUTEIbHEIE CTOMI0-
IIBI, KOTOPHIE He SIBJISIIOTCS YaCThIO KITI0Ya CEKIIMOHUPOBAHUS, ¥ CPAaBHUBATh UX C JTIOOBIMU OIlepaTo-
pamu.

e Tpurrepsl BEFORE ROW OJisi INSERT HE MOTYT MEHSTh CEKIIMIO, B KOTOPYIO B UTOTE TOMAET HOBAS
CTpOKa.

e CwMemmBaHUeE BPEMEHHBIX U ITOCTOAHHBIX OTHOIIIEHUU B OTHOM nepeBe CEKIMOHKUMPOBAaHUA HE OOITyC-
KaeTcs. Takum 06pa30M, €CJIN CEeKIITMOHHMPOBaHHAasA TabIuIa TOCTOSIHHAS, TAKUMHU e TOJIXKHEI OLITh
€€ CeKIuu; C BpeMeHHBIMHU TabaIuIIaMK aHaJIOTHYHO. B Clly4ae C BpDEMEHHBEIMH OTHOIIEHUSAMU BCE
TaOIUITEI nepeBa CEKIIMOHUPOBaHUSA OOJI2KHEI OBITH 13 OIHOTO CeaHca.

Ha ypoBHe peanu3aliiy OTHeIbHEIE CEKIIUU CBSI3BIBAIOTCS C CEKIIMOHHUPOBAHHOU TabIuIlel cpencTBaMu
HacnenoBaHus. OOHAKO C OEeKIapaTHBHO CEKIIMOHHUPOBAHHBIMM TaOIHIIAMM HJIM HUX CEKIIUSIMHU HeJIb3s
KCIIOJIb30BaTh HEKOTOPYIO 00INyI0 (YHKIIMOHAILHOCTh HACIeMOBaHUs, KaK ONMMCAHO HUXKEe. A MMEHHO,
CEeKIIHS He MOXKEeT UMeTh HUKAKUX OPYTUX POOuTesiel, KpoMe CEeKIIMOHUPOBAHHOM TaOIHIIEl, K KOTOPOH
OHA OTHOCHTCSI, PaBHO Kak U Jrio0as TabiIuIila He MOXKeT HaCcleOoOBaThCSI M OT CEeKIIMOHUPOBAHHOM, U OT
OOLIYHOM TAOIHUITLEI. DTO 03HAYAET, YTO CEKIIMOHMPOBAHHEIE TAOIUIILI U UX CEKIIMH He COBMEIIAIOTCS B
MepapxXuy HacJIeJOBAaHUSI C OOBIYHLIMU TAOIUIIAMU.

Tak Kak mepapxusi CEKIIMOHUPOBaHMs, 00pa3oBaHHAas CEeKIIMOHUPOBAHHOU TaOIUIEeN U €€ CEeKIIUIMHU, SIB-
JIsieTCsl ODHOBPEMEHHO U UMepapxueill HaclegoBaHUs, OHA CONEPKUT tableoid ¥ Ha He€ pacIpoCTpaHs-
IOTCSI BCe OOBIYHBIE ITPaBUJIa HACJIeOBaHUS, OIuCcaHHbIe B Pa3nere 5.11, c HEKOTOPBIMU MCKJTIOUEHUSIMU:

¢ B cexknusx He MOXKeT OBITh CTONOIIOB, OTCYTCTBYIOIIUX B POOUTENIBLCKOM Tabnuie. Takue cTOMNOIIE
HEeBO3MOZXKHO OIPEeNeInTh HU MPHU CO3TaHWU CEeKIIUH KOMaHOOW CREATE TABLE, HU IIYTEM IIOCJIEOYIO-
1mero goOaBeHus B CEKIIMU KOMaHOOM ALTER TABLE. TaGmIMUIIBI MOTYT OBITh IMTOOKJIIOUEHBI B KAYECTBE
CEeKIINIT KOMAaHIOOW ALTER TABLE ... ATTACH PARTITION, TOJIbKO €CJIM MX CTOJIOIEI B TOYHOCTH CO-
OTBETCTBYIOT POOUTEIILCKOM Tabu1ie.

* OrpaHuuyeHHsi CHECK BMeCTe C NOT NULL, OmpefeNéHHbIe B CEKITMOHMPOBAaHHOM TabnIuile, BCcerna Ha-
CIIedyIoTCsI BCceMU eé ceKiusaMu. OrpaHndeHnss CHECK C XapaKTePUCTHUKON NO INHERIT B CEKIIMOHHU-
POBaHHEBIX TAOIMUIIaX CO3MABaTh Helb3s. TakxkKe Helb3s YIaIuTh OrpaHndYeHre NOT NULL, 3aJaHHoe
OJIsT CTONOIAa CEeKINHU, eCITU TAaKOe JKe OTPaHuYeHUe CYIeCcTBYeT B POOUTENbCKOM Tabmuie.

* Hcnomnp3oBaHue yKa3aHHs ONLY IIPHU moOaBIeHWH UITH YOaJeHUW OrPAaHUYEHUS TOIbKO B CEKITMOHHU-
POBaHHOM TabIHIIle MOANEePKUBACTCS, JIUIIL KOTOAa B Hell HeT ceKIui. [Tpu HaIuduyu 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.

5.12.3. 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.)

5.12.3.1. NMNpumep

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.

5.12.3.2. O6cny>xuBaHme Tabnuul, CEKLMOHUPOBAHHbIX Yepe3 HacseaoBaHue
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;

5.12.3.3. 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.

5.12.4. 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.

12.5. CeKuMOHUpPOBaHUE U UCKJIIOYEHUE NO OrpaHu4YeHulo

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.

5.12.6. PeKkoMeHaauum no aekJapaTMBHOMY CEKLMOHUPOBAHUIO

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.

5.13. 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 COOCTBEeHHYIO (cM. ['maBy 57).

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.

5.14. 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
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e OyHKOMU, IPOLEAYPHL M OTIEPATOPHI
e Tumnbl JaHHBIX U JOMEHHI
» Tpurrepsl u IpaBusa Iepe3anucu

IMTogpo6GHEee COOTBETCTBYIOIINE TEeMbI OCBelnaTcs B Yactu V.

5.15. OTcne>XxuBaHue 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 ITompasmerne 5.5.5), 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 ¢pyHKIMH si3bika SQL MoxkKHO HaTu B Pasgene 36.5.) 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, DELETE U MERGE. [IpyMeHeHue RETURNING IT03BOJIsIET 000UTHCH 0€3 MOIIOTHUTENBLHOTIO 3aIrpoca
K 6ase mnsa cOopa maHHBIX M 9TO OCOOEHHO IIeHHO, KOTfla KaK-TO MHave TPYOHO IIOJIYYUTh U3MEHEHHEIE
CTPOKH HaJEKHLEIM 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 *;

B komMaHOe MERGE RETURNING ITO3BOJISIET IIOTyYUTh JaHHbIE, KOTOPHIE TPECTaBIISIIOT COO0M comepxKuMoe
HMCXOIHOM CTPOKHU IIIOC COIEPIKMUMOE BCTABJIEHHOM, N3MEHEHHOU WX YOAJIEHHOM 11eJIeBOM CTPOKH. [1o-
CKOJIbKY MCXOOHAsI U I[eJIeBasi CTPOKM YaCTO MMEIOT MHOTO OOUHAKOBBIX CTOJIOLIOB, YKa3aHUe RETURNING
* MOKET IPHUBECTH K IOSIBIIEHUIO OOJIBIIOT0 KOJIMYECTBA AYOIHUPYIOIIUXCS CTOJIOIOB, ITO3TOMY JIydYIIe
OOTIOJTHUTD ero, YTOOHI ITOIYUYHUTh TOJIBKO UCXOOHYIO UIIH I1eJIeBYI0 CTPOKy. Hampumep:

MERGE INTO products p USING new_products n ON p.product_no = n.product_no
WHEN NOT MATCHED THEN INSERT VALUES (n.product_no, n.name, n.price)
WHEN MATCHED THEN UPDATE SET name = n.name, price = n.price
RETURNING p.*;

Ecnu gns memeBod TaGaUIlE 3agaHbl TPUTTEPH (CM. ['maBy 37), B RETURNING BHIOAQIOTCS JaHHBIE U3 CTPO-
KM, U3MEHEHHOU TpurrepamMmu. TakuM 00pa30oM, RETURNING 4acTO IIPUMEHSIETCSA U OJIS TOTO, YTOOBI IIPO-
BEPUTh COIEPKUMOE CTOJIOOB, U3MEHSIEMbBIX TPUTTEePaMHU.
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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 Kak CROSS JOTIN.

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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nin
FROM TabnuuHad CChIIKA ICEBIOHHM

KiroueBoe CJI0BO AS SABISIETCS HeoOA3aTelIbHBIM. BMECTO ncesgorum 3[eCh MOXKET OBITh JII000HM UOEHTH-
dukarop.

IIceBOOHMMEI YaCTO NPUMEHSIOTCS IJII Ha3HAaYeHUsI KOPOTKUX HOeHTU(PHUKATOPOB MIMHHEIM UMEeHaM Tab-
JIWI] C I1eJIBI0 YIyYIIeHWsI YUTaeMOCTH 3aIllpocoB. HampumMep:

SELECT * FROM "ouenb_nnuuHoe_uMd_Tabnuus" s JOIN "mpyroe_nnuHHoe_umda" a ON s.id =
a.num;

HCGBJIOHI/IM CTaHOBUTCA HOBBEIM UMEHEM Ta6J'II/ILIbI B paMKaX TeKylIero 3alpoca, T. €. II0CJIe Ha3Ha4YeHUud
IICeBOOHMMA KCIIOJIb30BaTh UCXOAHOE UMs TaONIHUILI B IPYTOM MeCTe 3alpoca Henlb3s. TakuM oOpa3oM,
CIenyIoUIuH 3alIpoC HEOOIIyCTUM:

SELECT * FROM my_table AS m WHERE my_table.a > 5; —— HEeIpaBHUIbHO

XOTs1 B OCHOBHOM IICEBIOHUMEI UCIIOJIB3YIOTCA OJid y'JI06CTBa, OHU OBIBAIOT HEOOXOOUMEI, KOTfia Tabmuiia
coeguHSIEeTCS caMa C co0oi, HaIlpuMep:

SELECT * FROM people AS mother JOIN people AS child ON mother.id = child.mother_id;

B cny4yae HEOOHO3HAYHOCTH OIpPENe/IeHHUs IICEeBOOHNMOB MOXKHO HCIIO/IL30BaTh CKOOKH. B ciemyromem
IIpUMepe MEePBLIH OIlepaTop Ha3HaYaeT IICEBIOHNUM b BTOPOMY 9K3eMILISIPY my_table, a BTOPOM OIIepaTop
Ha3HAYaeT IICEeBIOHUM Pe3yJIbTaTy COeINHEeHUS:

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 HazHaUeHUS IICEBIOHMMAa BpeMeHHbIEe MMeHa [al0TCS He TONIbKO TabmuiiaMm, HO U eé
CTOJIOIIaM:

FROM rabmumumasd_cceinka [AS] ncespgoHuM ( cronberngl [, cromnben2 [, ...1]1 )

Ecnu IICeBOOHMMOB CTOJIOIIOB OKa3hIBAETCS MEHbIle, YeM (PaKTUUECKH CTOIOIIOB B TAOIMIle, OCTAaIbHEIE
CTONOIIH COXPAHSIOT CBOM UCXOOHBIE MMEHa. DTa 3alIuCh 0COOEHHO MToIe3Ha [jIsi 3aMKHYTHIX COeIUHEeHUH
WY TIOO3alPOCOB.

Korpa niceBmoHuM IpuMeHsETCS K Pe3yabTaTy JOIN, OH CKPhIBAaeT OPUTMHAIbHEIE UMeHa Ta0Jull BHYTPU
JOIN. Hanmpumep, 3T0 monyctuMsbiii SQL-3ampoc:

SELECT a.* FROM my_table AS a JOIN your_table AS b ON ...
a 3aIIpoc:
SELECT a.* FROM (my_table AS a JOIN your_table AS b ON ...) AS c

OMHGOHHLIﬁ, TaK KaK IICEBOOHUM Ta6J'II/II_IbI a He BUIEeH CHaPy2XKM OIllIpeneJieHusd IICeBOOHHuMa c.

7.2.1.3. NMNop3anpochl

IMTomzampockl, o6pa3yiolnre TabmuIlbl, JOIXKHBI 3aKII04YaThCsI B CKOOKM. M MOTyT Ha3Ha4vaThCs IICEBHO-
HUMBI TaOJIHII ¥, ecIiu HeoOXOOuMO, IMCEeBIOHMMEI CTOJIOIOB (KakK omucaHo B [lompasmene 7.2.1.2). Ha-
IpuMep:

FROM (SELECT * FROM tablel) AS nCeBIOHHUM

9TOT NpUMeEp PAaBHOCHUJIEH 3alUCU FROM tablel AS ncespmoruM. bojee HHTEepPECHBIE CUTyallud, KOTOPHIE
HeJIb35I CBECTH K IIPOCTOMY COeOUHEHMNI0, BOSHUKAIOT, KOT'Ja B IOA3alIpoCe UCIIONIb3YIOTCS arperupyio-
mye GYHKIWU UIIH TPYIIIIUPOBKA.

IMog3ampocoM MOXKEeT TakKKe OBITh CIIMCOK VALUES:

FROM (VALUES ('anne', 'smith'), ('bob', 'jones'), ('joe', 'blow'))
AS names (first, last)
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TakoMy moO3alpocy MOXKeT OLITh Ha3HAa4yeH IICeBOOHHMM. Ha3HayaTh MCEBONOHMMEI CTOJIOIAM CIIKMCKa
VALUES He TpeOyeTcs, HO BO0OIIe 3TO XopoIui npuem. ITogpobHee 3To onucaHo B Pasmerne 7.7.

CormacHo ctaHmapTy SQL mop3ampocy monKeH Ha3HadaThCs nceBOoHUM Tabmuirbl. PostgreSQL mo3Bo-
JIeT OIyCKaTh AS U IICEBOOHUM, TEM He MeHee XOPOoIlel NPaKTUKON CUUTAeTCs yKa3hBaTh IICEBOOHUM
B Kozie SQL, KOTOPBIM MOXKET OLITh IIOPTUPOBAH B OPYTYIO CUCTEMY.

7.2.1.4. TabnunyHbie PyHKLUM

Tabnuunble GYHKIUYU — 3TO (GYHKIMU, BRIAAIONINE HAa00p CTPOK, comepzKaIuux Ju00 6a30Bble THUIH JaH-
HEIX (CKaJISIPHBIX TUTIOB), T00 COCTaBHEIE THUITH (TaOMHYHEIE CTPOKHM). OHU IPUMEHSIIOTCS B 3aIIpocax Kak
TaOIHUILI, TPEICTABIEHUS UITH IIOA3aIPOCH B IPenJIoKeHUH FROM. CTONMOITE, BO3BpallléHHbIe TaOIUYHEI-
MU QYHKIUSIMH, MOXKHO BK/IIOUHMTH B BEIPAXKEHUS SELECT, JOIN MM WHERE TaK 2Ke, KaK CTOJIOIE TaOIIHII,
peacTaBJIEHUM UJIM IIO03aIIPOCOB.

TabnruHble GYHKIIMY MOXKHO TaKKe CKOMOMHHUPOBATH, UCIOJIb3YS 3allUCh ROWS FROM. Pe3ynbTaTH GQyHK-
uui OyoyT BO3BPAIlleHH B ITapajie/IbHEIX CTON0IIaX; YUCIIO CTPOK B 3TOM Cliy4yae OymeT HauOOJIbIINM U3
pe3yJIbTaTOB BceX PYyHKIMM, a pe3yabTaThl QYHKINN C MEHBIINM KOJIMYECTBOM CTPOK OYIYT HOIOIHEHEI
3Hayenusamu NULL.

BrI3OB_QyHxuu [WITH ORDINALITY] [[AS] nceBpgonuMm_Tabmunel [ (mceBnoHuM_cronbra [, ...]1)1]
ROWS FROM( BrI3OB_QyHXOHH [, ...] ) [WITH ORDINALITY] [[AS] nmceBOoHHM_TabOmHIbI
[ (mceBmgowuM_cronbya [, ...]1)1]

Ecnu yKa3aHO Opeaox)eHue WITH ORDINALITY, K CTONIOIIaM pe3yIbTaToB (GYHKIUY OymeT moOaBlieH eIné
OOWH, C TUIIOM bigint. B 3TOM cTONOIIe HYMEPYIOTCSI CTPOKH PEe3ynbTUPYIOIero Habopa, HauuHas C 1.
(910 0000611IeHME cTaHmapTHOTO SQL-cHHTaKCcuCca UNNEST ... WITH ORDINALITY.) ITo ymMom4aHuIo, 3TOT
cTonbel] Ha3kIBAaETCS ordinality, HO €My MOXKHO ITPHMCBOUTH U OIPYTrOe UMS C IIOMOIIBIO YKa3aHUS AS.

CroenuanbHYI0 TaOIUYIHYIO PYHKITMIO UNNEST MOZKHO BBI3BATh C JIIOOBIM YHCJIOM IIapaMeTpPOB-MaCCHUBOB, a
BO3BpAlllaeT OHa COOTBETCTBYIOIIIEE YHUCIIO CTOJIOIOB, Kak eciiy Obl UNNEST (Pasmen 9.19) BrI3bIBanach OJist
KaXXIoro IIapaMeTpa B OTHeIbHOCTH, a Pe3yIbTaThl 00beOUHSIIIHUCH C IIOMOIIBI0 KOHCTPYKITUY ROWS FROM.

UNNEST ( BepaxeHume_maccuBa [, ...] ) [WITH ORDINALITY] [[AS] nceBmoHHM TaObJIHIEI
[ (mceBmouum_crTtonbrna [, ...]1)1]

Ecnu ncespormum_ra6nunsr HE YKa3aH, B KAYeCTBe UMEHHU TaOIUITH UCIIOIL3YeTCI UM QYHKIINY; B CIIydae
C KOHCTPYKLMEH ROWS FROM () — UMS IePBOM (PyHKITUH.

Ecnu riceBOOHMMEI CTOJIOIIOB HEe YKa3aHkl, TO IJist GyHKITMYM, BO3Bpalllaoiel 6a30BbIM TUN JaHHBIX, UMe-
HeM cToJib1a 6ymeT uMmsa QyHKIuM. [ QyHKIIUNA, BO3BPAIIAIONIMX COCTaBHOM TUII, UMEHa Pe3YJIbTUPY-
IOIIUX CTOJIOIIOB ONIPENENIIOTCSI MHAUBUAYATbHEIMU aTPUOyTaMu THUIIA.

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
)i

CREATE VIEW vw_getfoo AS SELECT * FROM getfoo(1l);
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SELECT * FROM vw_getfoo;

B HekoTOpHIX cimydasx OpIBaeT yOoOHO OTpemeNuTh TabIuuHy0 QYHKIIWIO, BO3BPALIAIIYI0 PA3/TNYHbIE
HaOOpHI CTONOLOB IIPU PA3HBIX BapMaHTaX BHI30BA. DTO MOXKHO CHejaTh, 00BIBUB (PYHKIINIO, HE UMEIO-
ITyI0 BBIXOAHBIX ITapaMeTpoB (OUT) ¥ BO3BPAIIAIOIIYIO IICEBOOTHUII record. MCIONMB3ys Takyo QyHKITHIO,
0KHMAAEMYI0 CTPYKTYPY CTPOK HYKHO OIIMCATh B CAaMOM 3ampoce, 4TOOb CUCTEMA 3HaJia, Kak pa3o0paTh
3aIpoC ¥ COCTABUTH €T0 IIJIaH. 3alMCHBAETCS 3TO TaK:

BBIBOB_QyHXIMH [AS] nceBmonum (onpenenenue_cronébya [, ...])
BBIBOB_QyHKIHMH AS [ncespmoHuM] (onpenenenue_cronébya [, ...])
ROWS FROM( ... BrI3OB_¢QyHKIHHM AS (omnpemeneHue_cronbua [, ...1) [, ...]1 )

Be3 ROWS FROM() CHUCOK onpeneneHHd_CcToa64oB 3aMEHsIeT CIUCOK IICEBOOHUMOB, KOTOPHU MOXKHO
TaKXKe HOG&BHTB B IIpeJIOZKEeHUHU FROM; UM€EHAa B OIIpeNeJIeHuAX CTOJ'I6I_IOB CJIy2KaT IICEBOOHWUMaMU. C rROWS
FROM () CIIUCOK onpepeneHud_Croa6os MOXKHO HO0OABUTD K KaXKI0M GYHKIIUYN OTOEJIbHO, 1160 B CIydae C
omHOM QyHKIIMEN u 6e3 IPenioXeHnuss WITH ORDINALITY, CIIMCOK ompenenenud_cronbros MOXKHO 3allu-
CaTb BMECTO CIIMCKa C IICeBOOHHUMaMH CTOJ'I6].[OB Imociye ROWS FROM().

BarnsuuTte Ha 3TOT IIpuMep:

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 momyist dblink) BeimonHsieT yomanéHHbINH 3anpoc. OHa 00bsIBIIeHA KaK QYHKIIHS,
BO3BpAalllaioias TUI record, TaK KaK OH MOOOUAET M/ 3ampoca iobdoro tumna. B atom ciydae paktuue-
cku¥ Habop CcTOJOII0B GYHKIMYU HEOOXOOUMO OIMCATh B BHI3LIBAIOIIEM €€ 3ampoce, YTOOLI aHAIU3aToOP
3ampoca 3HaJl, HaIpumep, Kak npeobpa3oBaTh *.

B sTomMm IIpHuMepe HUCIIOJIb3yeTCA 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 (p, 49, s)
ORDER BY p;

p I a | s
,,,,, e
40 | foo | 1
100 | bar | 2

\ | 3

OHa oObemuHSIET pe3yiabTaThl OBYX QYHKIMM B OOHOM OTHOIIEHWM FROM. B maHHOM ciydae
json_to_recordset () OOJI2KHA BHIABATH OBa CTOHGua,HepBHﬂ integer u BTOpOﬁ text, a pe3ybTaT
generate_series () HUCIOIb3YeTCA HEIIOCPEOCTBEHHO. [Ipenmoxkenue ORDER BY yIopsimo4YuBaeT 3Ha4e-
HHUA IIEpBOTO CTOJ'IGLIa KakK IIeJIOYHNCJIEHHBEBIE.

7.2.1.5. NMNop3anpocChbl LATERAL

Hepen moa3alnpocaMy B IMIpPenjlIoKeHHWHW FROM MOZKHO J:[O6aBI/ITB KJII0UYEeBOE CJIIOBO LATERAL. ITO ITO3BOIUT
CCBIJIaTECS B HUX Ha CTOHGHBI IIpeIIeCTBYIOIINX 3JIEMEHTOB CIIMCKa FROM. (Be3 LATERAL KaXXObIM ITOO3a-
IIPOC BEITIOJIHAETCSA HE3aBUCHUMO U ITIO3TOMY HE MOZXKET OGpﬂLLI&T]:CH K OPyIruM 3JIEMEHTaM FROM.)

INepen TaGMMYHLEIMY GYHKIUSIMHY B IPEOI0XKEHUH FROM TaKXKe MOXKHO yKa3aTh LATERAL, HO OJIT HUX 9TO
KJII0YeBOe CJIOBO Heo0sS3aTenbHO; B apryMeHTaX GYHKINH B TI0O0M ClIydae MOXKHO 00palllaThbCs K CTOJI0-
1IaM B IPEIBIAYIINX 3JIeMeHTaxX FROM.
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7

OneMeHT LATERAL MOKeT HaXOOUThCS Ha BEpXHEM YPOBHE CIIMCKa FROM MJIH B fiepeBe JOIN. B mocnenuem
cllydae OH MOJKET TaKiKe CChUIaThCS Ha JIIoOBIe 3JIEMEHTH! B JIEBOM YacTu JOIN, CIIpaBa OT KOTOPOTO OH
HAXOOUTCSI.

Korma ameMeHT FROM COOEPKUT CCHIIKKA LATERAL, 3aIllPOC BHITIOHSIETCS CIeOyIomuM o0pa3oM: CHavaia
IJISI CTPOKH 9JIeMEeHTa FROM C IIeJIeBEIMH CTOIOIIAMH, M1 Habopa CTPOK M3 HECKOIbKUX 3JIeMEHTOB FROM,
cofiepaKallluX IIeJIeBbIe CTOJIOILI, BEIYKUCIISETCS 9JIEMEeHT LATERAL CO 3HAYEHUSIMHU 3TUX CTOJIOIOB. 3aTeM
Pe3yIbTUPYIOIINE CTPOKH OOLIYHEIM 00Pa30M COeqUHSIOTCSA CO CTPOKAMH, U3 KOTOPBIX OHHU OBIITH BHEIYMC-
JIeHHI. JTa IPOoIleaypa IOBTOPSIETCS OIS BCeX CTPOK MCXOMHEIX TaOIHII.

LATERAL MOZKHO HCIIOJIB30BaATh TakK:
SELECT * FROM foo, LATERAL (SELECT * FROM bar WHERE bar.id = foo.bar_id) ss;

3mech 3TO He OUeHb M0JIe3HO, TAK KaK TOT 2Ke Pe3yJIbTaT MOXKHO IOJIYYUTh 00JIee IIPOCTHIM ¥ HPUBLIYHEIM
CIIOCOOOM:

SELECT * FROM foo, bar WHERE bar.id = foo.bar_id;

I[IpumeHSTH LATERAL HMMEET CMBICJI B OCHOBHOM, KOTHA AJISI BRIYUCIIEHUS COEOUHSEMEBIX CTPOK HeoO-
XomuMO 006paTuThCSa K cTonbuaM [Apyrux Ttabnun. B YacTHOCTH, 3TO IIOJIE3HO, KOrga HYXKHO Iie-
pemaTh 3HadyeHuWe (GYHKIMYM, Bo3Bpamampied Habop maHHBX. Hampumep, ecnu TpPepnoioKUTh, YTO
vertices (polygon) Bo3BpamjaeT Habop BEPUIMH MHOTOYTOJIbHUKA, 6JIN3KNe BEPIINHE MHOTOYTOJIbHIKOB
u3 Tabnuuel polygons MOXKHO IIOJIy4YUTH TaK:

SELECT pl.id, p2.id, vi1, v2
FROM polygons pl, polygons p2,
LATERAL vertices (pl.poly) vi,
LATERAL vertices (p2.poly) v2
WHERE (vl <-> v2) < 10 AND pl.id !'= p2.id;

OTOT 3aIIpoCc MOXKHO 3alucaTh U TakK:

SELECT pl.id, p2.id, vi1, v2

FROM polygons pl CROSS JOIN LATERAL vertices (pl.poly) vi,
polygons p2 CROSS JOIN LATERAL vertices (p2.poly) v2

WHERE (vl <-> v2) < 10 AND pl.id '= p2.id;

unu nepedopmMynIupoBaTh ApyruMu crnocobamu. (Kak yke yImoMHHANIOCh, B JAHHOM IIpUMepe KITI0YeBoe
CIIOBO LATERAL He TpeOyeTcsi, HO Mbl JOOABUIHN €r0 IOJIs SCHOCTH.)

Oco0eHHO II0/Ie3HO OLIBAET MCIIOJIL30BATh LEFT JOIN C HMOO3alpoCcOM LATERAL, YTOOBI HCXOOHBIE CTPO-
KM OKa3bIBAJIMCh B PEe3ynbTaTe, Jaxke eclid MOO3ampoc LATERAL He BO3BpallaeT CTPOK. Hampumep, ec-
i GYHKIMS get_product_names () BBIIAET Ha3BaHMS IPOOYKTOB, BHITYIIIEHHEIX OIIPEeOeIEHHBIM IPOU3-
BOOUTEJIEM, HO O ITPOOYKIIMH HEKOTOPBIX IIPOM3BOAUTENIeH nHOOPMAIIMK HET, MBI MOXKEM HaWTH, KaKuX
MUMEHHO, IPUMEPHO TaK:

SELECT m.name
FROM manufacturers m LEFT JOIN LATERAL get_product_names (m.id) pname ON true
WHERE pname IS NULL;

2.2. NpepnoxxeHue WHERE

HpeJIJIO}KeHI/Ie WHERE 3aIIUChIBAETCHd TakK:

WHERE ycrnoBHe orpaHHuYeHHdI

'€ yCclIOBHE_Or'PaHHUYEHHT — noboe BEIPDA2KEHHWE SHAYEHUA (CM. Pazpmen 42), BEIJAIOIIEE PEe3yJIbTaT TUIla

boolean.

ITocme 06pabGoOTKM TMPEnJIOKEeHUsT FROM KaXK[aasi CTPOKa MOMyYEeHHON BUPTYAJIbHOM TaOGIUIBI TPOXOOUT
IIPOBEPKY II0 YCJIOBHIO OrpaHuYeHusi. Eciu pe3ynbTaT yCIOBUS PaBeH true, aTa CTPOKa OCTAETCS B BhI-
xonHOM Tabnulle, a uHade (ecnu pe3ynsraT paBeH false unu NULL) orGpackiBaeTcsa. B ycnoBuu orpaHu-
YeHUs, KaK IIPaBUJIO0, 3aAeHCTBYETCSI MUHUMYM OOUH CTOI0e1 U3 TaOIULIbI, TTOTyYEeHHON Ha BEIXOME FROM.
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XoTst CTPOTO TOBOPSI, 3TO HE TPeOyeTCs, HO B IIPOTUBHOM ClIydae IIpemJiokeHne WHERE OymeT 6eccMbIC-

JIEHHBIM.

IIpuMmeyanue

YcrnoBue o7t BHYTPEHHET 0 COeINHEeHNI MOKHO 3all1CcaTh Kak B IPEeI0KEeHUN WHERE, TaK U B IIpe-
JI0KeHuu JOIN. Hampumep, 9TO BEIpaXkeHUeE:

FROM a, b WHERE a.id = b.id AND b.val > 5
PaBHO3HA4YHO 3TOMY:

FROM a INNER JOIN b ON (a.id = b.id) WHERE b.val > 5
W BO3MOZKHO, JaXxe 3TOMY:

FROM a NATURAL JOIN b WHERE b.val > 5

Kaxkoii BapuaHT BHIOPaTh, B OCHOBHOM [IE€JIO0 BKyCa U CTUJIA. BapuaHT ¢ JOIN BHYTPHU IIPeOIOKEHUST
FROM, BO3MOZKHO, He JIYYIIINY C TOUKU 3peHuA COBMeCTUMOCTH ¢ apyrumu CYB]l, X0Ts OH U onicaH
B ctaHgapTe SQL. Ho gng BHEIIHUX COeIWHEHUU OPYTHUX BAPUAHTOB HET: UX MOXKHO 3alHUCHIBaATh
TOJIBKO BO FROM. IIpenoxKeHus ON ¥ USING BO BHEIIHUX COeOIUHEHUSIX He PaBHO3HAYHbI YCIIOBUIO
WHERE, TaK KaK OHHM MOTYT m00aBJIATh CTPOKH ([JIs BXOOHBIX CTPOK 0e3 COOTBETCTBHUS), a TaK¥kKe

YOaQlldTh UX U3 KOHEYHOI'0O pe3yJibTaTa.

HeckonbKo TpUMEPOB 3aITPOCOB C WHERE:

SELECT FROM fdt WHERE cl > 5

SELECT FROM fdt WHERE cl IN (1, 2, 3)

SELECT FROM fdt WHERE cl IN (SELECT cl FROM t2)

SELECT FROM fdt WHERE cl IN (SELECT c3 FROM t2 WHERE c2 = fdt.cl + 10)

SELECT FROM fdt WHERE cl BETWEEN (SELECT c¢c3 FROM t2 WHERE c2 = fdt.cl + 10) AND 100
SELECT FROM fdt WHERE EXISTS (SELECT cl FROM t2 WHERE c2 > fdt.cl)

fdt — Ha3BaHHEe TAOJIHUIILI, MOPOXKIEHHON B HPEII0XKeHUH FROM. CTPOKH, KOTOPBIE HE COOTBETCTBYIOT
YCIIOBUIO WHERE, HCKJTIOUAIOTCS U3 fdt. OOpaTuTe BHUMaHNe, KaK B KaUeCTBe BhHIPAXKEHUIN 3HAYEHUS HC-
TIONBb3YIOTCS CKaJIIpHBIe MOO3ampochl. Kak u jo0ble Apyrue 3ampochHl, IMOA3allpoCkl MOTYT COOepKaTh
CIOXKHBIE TaOJIMYHBIE BRIPaKEeHUsI. 3aMeTbTe TaKzKe, YTO fdt MCIIOIb3yeTCs B mom3ampocax. [lomomHe-
HUEe UMEHU cl B BUJE fdt.cl HEOOXOOMMO TOJIFKO, €CITH B MOPOXAEHHON TabmUIle B IOO3aMIPOCe TaKXKe
OKa3kbIBaeTcs cTonber c1. [ToTHOe uMs IPUOAET SCHOCTD Aazke TaM, rae 6e3 Hero MOXKHO 000U THCE. DTOT
IpUMeED MOKa3kIBaeT, KakK 0671acTh MMEHOBAHUS CTOJIOIIOB BHEITHETO 3aITPOCa PACIPOCTPAHIETCS Ha BCe
BJIO2KEHHBIE B HET'0 BHYTPEHHHUE 3aIlPOCHL.

7.2.3. Npepno>XeHnsa GROUP BY M HAVING

CTpOKY MOPOKOEHHOM BXOOHOM TaONMHUIIE, IpoIlenlue GUIbTP WHERE, MOXHO CTPYIIHUPOBAThH C IIOMO-
IIBI0 IPEOJIOKEHUs GROUP BY, a 3aTe€M OCTaBUTh B Pe3yIbTaTe TOJIBKO HYXKHEBIE IPYIIEl CTPOK, UCIOJIb-
3y4 npenjoXeHne HAVING.

SELECT cnuCcOX_BbIOOPKH

FROM
[WHERE

-]

GROUP BY rpynnupypomui_cronbery [, rpynonupyomui _cronben] ...

IMpemmoxkeHne GROUP BY I'PYIIHUPYET CTPOKU TAOMUIH, 00BeOUHSS UX B OOHY T'PYIITY IIPHU COBHAOeHUUN
3HAYEHUH BO BCEX MEPEUHCIIEHHBIX CTONIOIaxX. [IopsmoK, B KOTOPOM yKa3aHHbl CTOJIOIE, He UMeeT 3Haue-
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Hus. B pe3ynbrate HAGOPH CTPOK C OOMHAKOBLHIMYM 3HAYEHUSIMM ITPeo0pa3yioTCs B OTHENIbHEIE CTPOKHY,
IIPeACTaBIISAIONINE BCE CTPOKHU IPYIIIEL. DTO MOXKET OBITH ITOJIE3HO IS YCTPAHEHUS N30BITOYHOCTH BEIXOI-
HBIX JAHHBIX U/UJIH OJIs1 BEIYUCJIEHUS arperaTHeIX GyHKUWM, TPUMEHEHHEBIX K 3TUM rpynnam. Hanpumep:

=> SELECT * FROM testl;

x |y
___+___
a | 3
c | 2
b | 5
a | 1
(4 rows)

=> SELECT x FROM testl GROUP BY x;

(3 rows)

Bo BTOpOM 3ampoce MBI He MOTJIM Hamucath SELECT * FROM testl GROUP BY x, Tak Kak [Jisg CTOJOIa
vy HET €IMHOT0 3HAaYeHUsI, CBSI3aHHOI'0 C KaXaoH rpymnmnoi. OgHako CTOJIOIL, 10 KOTOPHIM BHITIOJTHSETCS
TPYIINUPOBKA, MOXKHO MCIIO/Ib30BATh B CIHMCKE BHIOOPKM, TaK KaK OHU MMEIOT eQUHCTBEHHOE 3HauYeHUue
B KaXXOOU rpymnle.

Boob1ie ToBOps, B IPyNIUPOBaHHOMN Tabuie CTONIOIB, He BKJIIOUYEHHBIE B CIIMCOK GROUP BY, MOXKHO
WCIIONIb30BaTh TONNIBKO B arperaTHLIX BhHIpaXKeHuIX. [IpuMep TaKOoro arperaTHOTo BEIpaxKeHUs:

=> SELECT x, sum(y) FROM testl GROUP BY x;

X | sum
e
a | 4
b | 5
c | 2
(3 rows)

3mech sum — arperaTHas GYHKIINS, BEIUNCISIONIAsT eINHCTBEeHHOEe 3HaUeHUe [Jis1 Bceil rpynnkl. [Togpob-
HYI0 UTHQOPMAIHUIO O CYIIECTBYIOUINX arperaTHEIX QYHKIIMIX MOKHO HauTH B Pa3pgerne 9.21.

ITogcka3ka

I'pynnupoBKa 6e3 arperaTHBIX BBIPaKe€HHU II0 CyTH BBIIAET HAOOP Pa3IMYAIOIINXCS 3HAYEHUH
CTOJIOIIOB. DTOT Ke PEe3yIbTaT MOXKHO ITOIYYUTh C IIOMOIIBI0 IPeAJIoXKeHus DISTINCT (cMm. IToma-
paspgen 7.3.3).

BarnsiHuTe Ha CHedyIONIUi IpUMep: B HEM BRIYKUCIISIETCS 00Iasi CyMMa HpPofazx M0 KaxkaoMy ITPOOYKTY
(a He ob1mIass cyMMa o BCEM MPOOYKTaM):

SELECT product_id, p.name, (sum(s.units) * p.price) AS sales
FROM products p LEFT JOIN sales s USING (product_id)
GROUP BY product_id, p.name, p.price;

B aTom mpumMepe cTonb1El product_id, p.name ¥ p.price OOJIXKHBLI IPUCYTCTBOBATh B CIIMCKE GROUP BY,
TaK KaK OHU UCIIOJNIL3YIOTCS B CIIMCKe BEIOOPKHU. CTONOEI s . units MOXKET OTCYTCTBOBATh B CIIUCKE GROUP
BY, TaK KakK OH MCIIOJTb3YeTCs TOJIFKO B arperaTHOM BHIPaKEHUH (sum (. . .) ), BHIYUCIIAIONIEM CyMMY IIPO-
max. [ KaXX[oro IPoAyKTa 3TOT 3aIlIpoC BO3BpalllaeT CTPOKY C UTOTOBOM CYMMOM IO BCEM IIpOofakam
OaHHOTO MTPOAYKTA.
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Ecnu 6w1 B Tabnuie products mo cTonbiy product_id OB CO3MaH IIEPBUYHBIN KITIOY, TOTHA B JAaHHOM
npuMmepe 610 6B TOCTATOYHO CIPYIIIMPOBATH CTPOKM IO product_id, TaK KaK Ha3BaHUE U IleHa IIPO-
OYKTa PYHKUUOHA/NbHO 3a8UCsm OT KoAa IMIPOOYKTa ¥ MOXKHO OJHO3HAYHO ONpPENeuTh, KaKoe Ha3BaHue
U IIeHy BO3BpallaTh AJi KaKXOOoM rpynsl o ID.

B cranpmapre SQL GROUP BY MOXKET I'PYIIIUPOBATEH TOJIBKO IO CTONIOIaM MCXOOHOM TabIUITE, HO PacCIIu-
penue 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 GyHKIUS, onucaHHas B Tabnuile 9.64.

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 CIIMCOK HaGOpOB IPyHIIMPOBaHUS 00pa3yeTcs KakK HeKapTOBO ITPOM3BENeHue 3TUX 31eMeHTOoB. Ha-
mpuMep:

GROUP BY a, CUBE (b, c), GROUPING SETS ((d), (e))
PaBHO3HAYHO

GROUP BY GROUPING SETS (

(a, b, ¢, d), (a, b, c, e),
(a, b, d), (a, b, e),
(a, c, d), (a, c, e),
(a, d), (a, e)

)

Ecnu 3ama€Tcsi HECKOIBKO 3JIEMEHTOB I'PYNIIMPOBAaHUS, OKOHYATEJIbHBIM CIIMCOK HabOpOB IPyIIHUpOBa-
HUS MOXKET COIeprkaTh OyOmupyoIiluecs pe3ynbraTel. Hanpumep:

GROUP BY ROLLUP (a, b), ROLLUP (a, c)
pPaBHO3HAYHO

GROUP BY GROUPING SETS (
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Ecnu oaTi myOnupyrouecs: pe3yIbTaTh HezKeJlaTeIbHbl, UX MOZKHO yOpaTh, mo06aBuB DISTINCT HEIIoCpe-
CTBEHHO B IIpeAJioXKeHue GROUP BY. TakuMm ob6pazom:

GROUP BY DISTINCT ROLLUP (a, b), ROLLUP (a, c)
PaBHO3HAYHO

GROUP BY GROUPING SETS (

(al bl C)I
a, b),
a, c),

)

9TOo He TO Ke caMoe, YTO SELECT DISTINCT, IOCKONBKY Pe3yIbTUPYIOIINEe CTPOKU BCE XKe MOTYT COOep-
XKatb pybnupyoomuecs 3anucu. Ecnu 1060 13 cTONOLOB, HE YYACTBYIOMNX B I'PYIIIMPOBAHUYU, COTED-
x&uT 3Hauenue NULL, B pesynberaTte oHO He OymeT oTinuuaThCsi oT NULL, TOny4YeHHOTO IIPU IPYIIIHPO-
BaHWUM 3TOT'O CTOJIOLA.

IIpumMeuyanue

KoHcTpykums (a, b) 0OOBIYHO BOCIIPUMHHMAETCS B BEIPAXKEHUIX KaK KOHCTPYKTOP CTPoKu. OgHAKO
B TIPEMIJIOKEHUU GROUP BY Ha BEPXHEM YPOBHE BHIPAXKEHUH 3aIlUCh (a, b) BOCIPUHUMAETCS KakK
CIMCOK BBRIPazKEeHHUM, KaK OMMCAHO BhIlle. ECiiM BaM 0 KaKoH-Tu60 TpUYnHe HYHCeH UMEHHO KOH-
CTPYKTOP CTPOKHU B BHIPAKEHWU TPYNIIUPOBAHUS, UCIIOJIE3YHUTE 3aMUCh ROW (a, b).

7.2.5. ObpaboTKa OKOHHbIX (PYHKLUN

Ecnu 3ampoc comepkUT OKOHHBIEe pyHKIMU (cM. Pasgen 3.5, Pazmen 9.22 u [Mogpas3nen 4.2.8), 3Ty PyHK-
MU BEIUMCIIAIOTCA IOCHIe KaXXAoW IPYNIHUPOBKY, arperaTHHIX BhIpaXKeHU! U puiabTpanmu HAVING. [Ipy-
THUMH CJIOBAaMHM, €CJIA B 3aIIpOCe €CTh arperaTHile (GYHKIIUU, IPenjIoKeHUsI GROUP BY MJIX HAVING, OKOH-
HBle QYHKIIUM BUOAT He UCXOOHBIE CTPOKHU, ITOyUYeHHbIe U3 FROM/WHERE, a CTPYIIIIUPOBaHHEIE.

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'O, UTO ITPOUCXOOUT B IPEOI0KEHUN FROM (CM.
[MTompazmen 7.2.1.2). OpuH cTonbel] MOXKHO ITIeperuMeH0BaTh ABaXK /b, HO Ha BEIX0OIEe OKAXXeTCs UM,
Ha3Ha4YeHHOE B CIIMCKE BHIOOPKU.

7.3.3. DISTINCT

ITocne o06paboTKM COMCKa BHIOOPKH B PE3YIbTUPYIOIEN TabnIuile MOXKHO OOIOTHUTEJIFHO UCKIIOYUTH
oyOomupylommecs: CTPOKu. it 3ToTo cpa3y mociie SELECT qoOaBsieTcsT KITI0YeBOe CI0BO DISTINCT:

SELECT DISTINCT cHnHCOX_BBIOOPKH ...

(YT0OBI IBHO BKJIIOUYUTDH OBEMIEHUE 10 YMOTYAHMIO, KOT'{Ia BO3BPAIIAIOTCSA BCE CTPOKHM, BMECTO DISTINCT
MOXKHO yKa3aTh KJII04eBoe CJIOBO ALL.)

[IBe CTPOKM CYUTAIOTCS PA3HBIMU, ECJIM OHU COTEPIKAT Pa3/IMUYHbIe 3HAYEHUSI MUHUMYM B OHOM CTOJIOLE.
[Tpu stom 3HaueHuss NULL mosaratoTcsi paBHBEIMHA.

KpoMe TOro, MOXKHO SIBHO OIpPEOeINTh, KaKue CTPOKU OyOyT CUHMTATLCS PA3IMYHLIMU, CIIEOYIOIIUM 00-
pasom:

SELECT DISTINCT ON (BelpaxeHHE [, BEPAXEHHE ...]) CHIHCOK_BBIOOPKH ...

3mech Brpaxenne — OOBIYHOE BBIPAXKEHMNE 3HAYEHHS, BEIUHCIIIEeMOe OJIs BCceX CTPOK. CTPOKHU, st KOTO-
PBIX IEPEYUCIIEHHBIE BRIPAKEHUA Tal0T OOUH PEe3yJIbTaT, CYUTAIOTCS AYOIUPYIOIIUMUCS U BO3BPAIIlaeTCs
TOJIBKO IIEPBasi CTPOKa M3 TaKoro Habopa. 3aMeThTe, UTO «IIepBas CTPOKa» Habopa MOzKeT OBITh 1000,
€CJI¥ TOJILKO 3aIpoC He BKIII0YaeT COPTUPOBKY, TapaHTUPYIONIYI0O OMHO3HAYHEIN MOPSIIOK CTPOK, TOCTY-
marmux B QuIbTp DISTINCT. (O6paboTka DISTINCT ON IMIPOU3BOAUTCS MOCIIE COPTUPOBKU ORDER BY.)

ITpepnoxkenne DISTINCT ON He OMHMCAHO B cTaHAapTe SQL 1 nHOTHa ero IpuMeHeHNe CYUTAETCS IIITOXUM
CTHJIEM M3-32 BO3MOXKHOU HEOTIPeNeIEHHOCTH B pe3yabTaTax. [Ipu pa3yMHOM KUCIIOJIb30BAHUYU GROUP BY
¥ ITOA3aIIPOCOB BO FROM MOKHO 000UTHCH 6€3 9TOM KOHCTPYKIIMHM, HO YaCTO OHa OBIBaeT ymobHee.

7.4. CoyeTaHMe 3anpocoB (UNION, INTERSECT, EXCEPT)

Pe3yanaTH OBYX 3aIlIPOCOB MO2KHO O6pa60TaTb, HCIIONIB3ys Ollepaly Had MHOXKEeCTBaMM: o0beguHEHHeE,
IIepece4dYyeHurue U BEIYUTaHHUeE. Gkt OIlepalyu 3allMChIBAIOTCSA COOTBETCTBEHHO TakK:

3anpocl UNION [ALL] szanpocZ
3anpocl INTERSECT [ALL] 3amnpocZ2
3anpocl EXCEPT [ALL] 3zanmpocZ2

3mech 3anpocl U 3anpocZ — 3TO 3alIPOCH], B KOTOPHIX MOT'YT HCIIOJIb30BAThCSI BCE BO3MO2KHOCTH, pac-
CMOTPEHHEBIE OO 3TOIO.

UNTON 110 CyTH [o06aBiseT pe3yIbTaThl BTOPOTO 3alIpPoca K pe3yibTaTaM IePBOTO (XOTS HUKAKOM MOPSITOK
BO3BpalllaeMBIX CTPOK IIPU 3TOM He rapaHTupyercs). bonee Toro, sta onepaius youpaeTt TyO0nupyoOmu-
ecsi CTPOKM U3 pe3yJibTaTa Tak JKe, KakK 9TO AeaeT DISTINCT, eCJIH TOJIPKO He YKa3aHO UNION ALL.

INTERSECT BO3BpAIlaeT BCe CTPOKH, COIOepIKaIIuecs B pe3yIbTaTe U IIEPBOro, ¥ BTOPOTO 3ampoca. Hy6-
JINPYIOIINECS CTPOKU OTOUIBTPOBLIBAIOTCS, €CJTM HE YKa3aHO ALL.

EXCEPT BO3Bpalllae€T BCE CTPOKH, KOTOPHLIE €CTh B Pe3yJbTaTe MEePBOT0 3aIlpoca, HO OTCYTCTBYIOT B pe-
3ynbTaTe BTOporo. (MHOTAA 3TO HAa3kIBalOT pa3Huuel OBYX 3ampocoB.) U 3meck oy6IupyIouecss CTPOKU
OT(UILTPOBLIBAIOTCS, €CIK HE YKa3aHO ALL.

Y1068 MOKHO OBIIIO BEIYUCIIUTL OObeOUHEHUE, IIepecedeHre UIu Pa3HUIly Pe3yIbTaTOB OIBYX 3aIllpOCOB,
3TH 3aIIPOCH MOIKHEI OLITh «COBMECTHMBIMHU IJISI 00beUHEeHHNSI», YTO 03HAYaeT, YTO OHU OOJIKHEI HMETh
OOWHAKOBOE YHCIIO CTOIOIIOB ¥ COOTBETCTBYIOIINE CTOJIOIBI JOIKHEI OBITH COBMECTHUMBIX THUIIOB, KAaK OIH-
ceiBaeTcs B Pazmene 10.5.
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OHepaHI/II/I Halg MHO2KEeCTBaMM MOZKHO O6'I>GJII/IH$ITB, HaIIpuMep
3anpocl UNION szanpocZ EXCEPT 3anpoc3

YTO PAaBHO3HAYHO

(3ampocl UNION szanpocl2) EXCEPT sanpoc3

Kaxk mmoka3aHo BEIIIE, BEI MOXKETE MCI0JIb30BaTh KPYT/Ikle CKOOKHM, YTOOLI YIPABJIATE OUuepenbio 06paboT-
KH. Be3 KpyTibiX CKOOOK UNION ¥ EXCEPT OOBeOUHSIOTCS CJIeBa HAIlpPaBo, HO OIlepaTop INTERSECT HMeEeT
OOJLIINY IPUOPUTET, YeM IIePBLEIe ABa. TakuM o0pas3oM,

3anpocl UNION sanpocZ INTERSECT 3anpoc3

O3Ha4daeT
3anpocl UNION (zanpoc2 INTERSECT 3anpoc3)

Bbl TakXke MOXKeTe 3aKJIIOUYUThH OTHEJNIbHBEIUA sampoc B KPYIJIEIE CKOOKM. JTO BaXKHO, €CJIM B 3anpoce
Heo0X0OMMO HCIIOJIE30BaTh JII000€e M3 IPEeNIOXKeHMM, 00CyKOaeMbIX B CIeOyIOIIUX pa3aeiax, HalpuMep
LIMIT. Be3 KpyTiablx CKOOGOK BO3HUKHET CHHTAaKCHYeCKas OIINOKa MU MPeioXeHue 0yneT BOCIIPUHU-
MaThCS KaK OTHOCSIIIEECs K Pe3yJIbTaTy Olepalluy Haj MHOKEeCTBaMH, a He K eé aprymeHTaMm. Hampumep,

SELECT a FROM b UNION SELECT x FROM y LIMIT 10
He BBI3OBET 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)

[Tocrie TOro Kak 3ampoc BhIAA TaOIUIly pe3yIbTaToB (1ociie 06paboTKU CIIHCKa BEIOOPKH), €€ MOXKHO OT-
copTupoBaTh. ECTu COPpTUPOBKA He 3afjlaHa, CTPOKU BO3BPAIIAIOTCS B HEOMIPEeOeIéHHOM mnopsiake. PakTu-
YeCKHH MOPSIAO0K CTPOK B 9TOM CiIy4dae OymeT 3aBUCETh OT IJIaHa COeOUHEHMs ¥ CKaHNPOBAHMUS, @ TAKKE
OT IOPSKa OAHHBIX HA OUCKEe, IO3TOMY IOJAaraThCs Ha HEro Hejb3s. OmpemeséHHBIN IOPANOK BEIBOOU-
MBIX CTPOK rapaHTHPYETCs, TOJLKO €CJIH 9Tall COPTUPOBKH 3adaH SIBHO.

ITopsimoK COPTHUPOBKY OmpenenseT IpealoxkeHne ORDER BY:

SELECT crnuCcoOX_BEIOOPKH
FROM TabiHYHOE_ BEPAXEHHE
ORDER BY Brlpaxenue_coprupoBkul [ASC | DESC] [NULLS { FIRST | LAST }]
[, BolpaxeHue_coprHupoBkHZ [ASC | DESC] [NULLS { FIRST | LAST }] ...]

BrIpazkeHHusIMU COPTUPOBKU MOTYT OBITH JTIOOBIE BBIPAXKEHUsI, TONYyCTUMbBIE B CIIMCKEe BHIOOPKH 3aIrpoca.
Hampumep:

SELECT a, b FROM tablel ORDER BY a + b, c;

Korpa yka3slBaeTCsI HECKOJIPKO BEIPAXKEHUM, IIOCHIeNyIolie 3HaYeHU A II03BOJISIOT OTCOPTHPOBATEH CTPO-
KM, B KOTOPHIX COBIIAJIX BCe IpebIayIinre 3HaueHnsa. Kaxmoe BeIpaxkKeHHUe MOXKHO [OMOJIHUThL KITI0YEBHI-
MU CJIOBaMU ASC MU DESC, KOTOPBIE BHIOMPAIOT COPTUPOBKY COOTBETCTBEHHO IT0 BO3PACTAHUIO UK yOBI-
BaHUIO. [T0 yMOTYaHUIO IPUHSAT ITOPSANOK IO Bo3pacTaHuio (ASC). [Tpu COPTUPOBKE IO BO3PACTAHUIO CHa-
Yajia UOyT MeHbIIe 3HaUeHUs, TOe IIOHSITHEe «MEeHBIIIe» OIpenenseTcs onepaTopoM <. [Togo6HBIM o6pa-
30M, COPTUPOBKA M0 BO3PACTAHUIO OIIPENeIsSeTCs OIIepaTopPoM >.

Ons onpemenenus Mmecta 3HaueHu NULL MOKHO MCIONb30BaTh YKa3aHUa NULLS FIRST U NULLS LAST,
KoTophle noMemnaioT 3HadeHusa NULL cooTBeTcTBeHHO 0 unu nocie 3Hadenud He NULL. ITo ymonua-
Huio 3HaueHuss NULL cuuTaroTcs GOJblille JTIOLIX OPYTHUX, TO €CTh IOApa3dyMeBaeTcsa NULLS FIRST OIS
nopsigka DESC ¥ NULLS LAST B IIPOTHBHOM ClIy4dae.

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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3aMeTBTe, YTO IMOPAOKK COPTHUPOBKH OIIPEOEeIAITCA HE3aBUCHMO MOJId KaXKOOoro CTOJ'I6I.Ia. HaHpHMep,
ORDER BY x, y DESC O3Ha4yaeT ORDER BY x ASC, y DESC, M 3TO He TO € caMoe, 4TO ORDER BY x
DESC, y DESC.

3Mech Bopaxerue _coprHpoBXKH MOXKET OBITH METKOI CTOJI0IAa MM HOMEPOM BEIBOIMMOTO CTOJIOIA, KaK B
OaHHOM IIpHUMepe:

SELECT a + b AS sum, ¢ FROM tablel ORDER BY sum;
SELECT a, max(b) FROM tablel GROUP BY a ORDER BY 1;

O6a 3TH 3ampoca COPTUPYIOT Pe3yIbTaT II0 IEePBOMY CTOJIONYy. 3aMeThTe, YTO UMS BEIBOOUMOTO CTOJIOIA
IOJIZKHO OCTaBaTbhCsI caMo 110 cebe, eTo HEIb3s UCI0JIF30BaTh B BEIpakeHuu. Hampumep, 3To owubkKa:

SELECT a + b AS sum, ¢ FROM tablel ORDER BY sum + c; —— HENPAaBHUIBHO

9To orpaHUYEHHE MMO3BOISIET YMEHBIIUTh HEOQHO3HAUYHOCTL. TeM He MeHee HeOTHO3HAaYHOCTh BO3MOXK-
Ha, KoTHa B ORDER BY yKa3aHO IIPOCTOe MM, HO OHO COOTBETCTBYET M MMEHM BLIXOOHOTO CTOJIOIA, U
CcTOJIOITy U3 TAaOMUYHOTO BRIpAXKEeHHsI. B 9TOM cilydyae HMCIIONb3yeTCs BBIXOMHOI CTOJIOEeIl. DTa CUTYyallus
MOZKEeT BO3HUKHYTH, TOJIBKO KOT{la C IOMOIIbIO AS BHIXOJHOMY CTOJIOIY Ha3HA4YaeTCs TO XK€ HMs, UTO
MMeeT CToJIOel] B Opyroi Tabiuiie.

ORDER BY MOXKHO IIPUMEHHUTH K PEe3yIbTaTy KOMGI/IHaLII/II/I UNION, INTERSECT U EXCEPT, HO B 3TOM CJiy4ae
BO3MOZXKHa COPTHUPOBKaA TOJIBKO IIO HOME€PaM HUJIM UME€HaM CTOJ'IGI_[OB, HO H€ IIO BBIPDAXKEHUAM.

7.6. LIMIT M OFFSET

VkazaHus LIMIT ¥ OFFSET IIO3BOJISIIOT IIOJIY4YUTH TOJIBKO YaCThb CTPOK U3 Te€X, YTO BbIOAJl OCTaJIbHOH 3a-
Ipoc:

SELECT cmnuCcoOXx_BbIOOPKH
FROM TabnHyHOE_ BhIPAXEHHE
[ ORDER BY ... ]
[ LIMIT { umcao | ALL } ]
[ OFFSET Hauamo ]

Ecnu yka3wsiBaeTcs uyuciio LIMIT, B pe3ynbTaTe Bo3BpalllaeTcs He O0bIle 3afaHHOr0 YHCjla CTPOK (MeHb-
11e MoxXeT OBbITh, €CJIM CaM 3alpoC BHIAJI MEHbIIIEe KOJTUYECTBO CTPOK). LIMIT ALL PAaBHOCHUJIBHO OTCYT-
CTBHUIO yKa3aHus LIMIT, KakK M LIMIT c aprymeHToM NULL.

OFFSET yKa3blBaeT IIPOIYCTUTh YKa3aHHOE YHUCIIO CTPOK, IIpeX/ae 4eM HavaTh BhaBaTh CTPOKU. OFFSET
0 PaBHOCUJIBHO OTCYTCTBMIO yKa3aHusa OFFSET, KaK U OFFSET ¢ aprymeHToM NULL.

Ecnu YKa3aHO U OFFSET, 1 LIMIT, CHa4YaJla CHCTeMa IIPOIIyCKaeT OFFSET CTPOK, a 3aTeM Ha4YHWHaeT I101-
CYHHUTHEIBATh CTPOKH OJId OrpaHUYeHusda LIMIT.

IMpuMeHsist LIMIT, BaXXHO HMCIIOJb30BaTh TaKXkKe IIPedioKeHre ORDER BY, YTOOBI CTPOKU pe3yJibTaTa BhI-
OaBaJICh B OHpeNeréHHOM Iopsmke. MHade OyoyT BO3BpalllaThCSA HENpeOCcKasyeMble IMOOMHOXKEeCTBa
CTPOK. Brl MOXXeTe 3alIpOCUThE CTPOKM C OECATOU II0 ABaALATyI0, HO KaKOU IIOPSALOK BEl UMEETE B BUOY?
IMopsimok OymeT HEUM3BECTEH, €C/Iy He MoO0aBUTh ORDER BY.

OnTUMH3aTOP 3aIpoca YUYUTHIBAET OrpaHuYeHue LIMIT, CTPOS IIJIaHBl BEIIOJTHEHUS 3alpPOCOB, IIO3TOMY
BEPOsITHEE BCETO TJIaHHI (@ 3HAYUT U MMOPSIIOK CTPOK) OYAyT MEHSTHCS HPY Pa3HBIX LIMIT U OFFSET. Ta-
KuM o0pa3oM, pa3finyHble 3HaYeHUs LIMIT/OFFSET, BRIOMpalolie pa3Hble IOOMHOXKECTBa PE3YIbTAaTOB
3ampoca, hpugsedym K Hec024aco8aHHOCMU pe3y/1bmamos, eclii He YCTaHOBUTH IIPeCcKa3yeMylo COPTH-
POBKY C IOMOIIIBIO ORDER BY. ITO He omnbKa, a Hem3beKHOe cieacTBre Toro, 4uTo SQL He rapaHTUpyeT
BBIBOJI PE3YJILTATOB 3alpoca B HEKOTOPOM MOPAOKE, eCJIU NOPANO0K He ONpPeNesiEH IBHO NPeaIoKeHNeM
ORDER BY.

CTpoKH, IIPOIIyCKaeMhIe COTJIAaCHO IIPeIOKEeHUI0 OFFSET, TeM He MeHee MOJI2KHEBI BEIUHCIIATECSI Ha Cep-
Bepe. TakuM oO6pa3oM, IpHu OOIBINNX 3HAYEHUIX OFFSET paboTtaeT He3hGHEKTUBHO.
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7.7. CNUMCKM VALUES

[IpenmoxkeHue VALUES IIO3BOJISIET CO3MAAaTh «IIOCTOSHHYIO TaOJIUIy», KOTOPYI0 MOXKHO MCIIOJIb30BaTh B
3ampoce, He co3maBas U He HanomHsag Tabnuny B BIl. CHHTaKCUC IPEenIOKEeHU:

VALUES ( Brpaxenwe [, ...]1 ) [, ...]

I KaXKOoro CIMCKa BHIPaXKeHUM B CKOOKaX CO3MaéTCs CTPOKa Tabnmuibl. Bce CIIMCKU OONXKHBI UMETh
OOMHAKOBOE YKCJIO 3JIEMEHTOB (T. €. YHCJIO CTOIOIIOB B Tab/IMIle) ¥ COOTBETCTBYIOIINE 3JIEMEHTHI BO BCEX
CIIMCKAaX OOJI?)KHBI MMETb COBMECTUMEBIE TUIIHI MaHHBIX. PaKTUUYECKUN TUN HAHHBIX CTONOIIOB pe3yibTaTa
omnpenenseTcs IO TeM XKe IIpaBuUjiaM, YTO U AJid UNION (cm. Pasgen 10.5).

Kak nnpumep:
VALUES (1, 'one'), (2, 'two'), (3, 'three');
BEPHET TabIUIly M3 ABYX CTOJIOIIOB U TPEX CTPOK. TO PABHOCUIIPHO TaKOMY 3aIIpOCy:

SELECT 1 AS columnl, 'one' AS column2
UNION ALL

SELECT 2, 'two'

UNION ALL

SELECT 3, 'three';

ITo 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, DELETE MU MERGE, a caMO IIpefJioKeHue WITH IPUCOEONHSIETCSI K OCHOBHOMY OIlepaTo-
Py, KOTOPHIM TaKxKe MOXKeT ObITh SELECT, INSERT, UPDATE, DELETE WUJIU 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.

123



3anpocH

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

126



3anpocH

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 npenjgoXXeHu WITH MOXKHO HCIIOJIb30BaTh OIIePATOPHI, U3BMEHAIINE JaHHbIe (INSERT, UPDATE, DELETE
UM MERGE). OTO II03BOJISIET BHIIIOIHATL B OOHOM 3aIllpoce Cpa3y HEeCKOJbKO pa3HHBIX olepanuii. Hanpu-
Mep:

WITH moved_rows AS (
DELETE FROM products
WHERE
"date" >= '2010-10-01' AND
"date" < '2010-11-01"
RETURNING *
)
INSERT INTO products_log
SELECT * FROM moved_rows;

ITOT 3ampoc ¢pakKTUUYEeCKH IIepeMelllaeT CTPOKHU U3 products B products_log. OmnepaTop DELETE B WITH
yYoalisdeT YKa3aHHbIe CTPOKH U3 products ¥ BO3BpAlllaeT UX COOEPXKUMOE B IPEAJIOZKEHNUN RETURNING; a
3aTeM TJIaBHBIM 3aIllpOC YUTAET 3TO COOEePKMMOE U BCTaBJAET B TAOMUIY products_log.

CnemyeT 3aMeTHTh, YTO IpenioXxKeHue WITH B JaHHOM ClIy4ae HPHCOEOHUHSIeTCS K OIepaTopy INSERT,
a He K SELECT, BIOKEHHOMY B INSERT. OTO HE0OXOMMO, TaK KakK WITH MOXKET COfiepKaTh OIIePaTOPHI,
U3MEeHSIONINE OaHHbIe, TOJIBKO Ha BEPXHEM ypoBHe 3ampoca. OOHAKO MPH 3TOM IPUMEHSIOTCS OOBLIYHEIE
IIpaBUjIa BUOUMOCTH WITH, TaK YTO K Pe3yIbTaTy WITH MOXKHO OOPaATUTHCS U U3 BJIOKEHHOT'0 oIlepaTtopa
SELECT.

OmnepaTophl, U3MEHSIONINE TaHHble, B WITH OOBIYHO OIIOTHSIIOTCS IIPEIIoKeHneM RETURNING (cM. Pas-
men 6.4), Kak ITOKa3aHo B 3TOM OmpuMepe. BaxXHO MOHMMAaTh, YTO BpeMeHHas Tabuila, KOTOPYI0 MOXKHO
OymeT MCIOIb30BaTh B OCTAJILHOM 3aIlpoce, CO3MAETCs U3 pel3yibTaTa RETURNING, a He I1eJjieBoi Tabmu-
1B olepaTopa. Eciu ommepaTop, U3MEHSIONINY qaHHbIe, B WITH He OOMNOJIHEH IPEeII0KeHUeM RETURNING,
BpeMeHHas Tabnuila He CO3maéTcs U o0pallaThCs K HEeM B OCTAJIbHOM 3ampoce Henb3st. OmHaKO TaKoH
3ampoc BCE paBHO OyaeT BhIIONHEH. Hampumep, OOIIyCTUM CIIEOVIOIINI He OYeHb MPAaKTUYHBIN 3aIIPOC:

WITH t AS (
DELETE FROM foo

)
DELETE FROM bar;

OH ymanuT Bce CTPOKH U3 TabMHUIl foo U bar. [Ipu 3TOM YKCJIIO 3aieHICTBOBAHHLIX CTPOK, KOTOPOE TTOTYUHUT
KJIMEHT, Oy[eT MOACYUTHBATLCS TOJIBKO MO CTPOKAM, YOAJIEHHBIM U3 bar.

PeKypCcUBHEBIE CCBHITIKHY B OTIePaTOpPax, M3MEHSIIONINX faHHbIe, He TOTMYCKAal0TCsA. B HEKOTOPHIX CIIy4asiX 9TO
OTpaHMYEHUE MOIKHO 000¥WTH, 0OPATUBIINCH K KOHEUHOMY Pe3ylIbTaTy PEKYPCUBHOTO WITH, HAaIpuUMep
TakK:

WITH RECURSIVE included_parts (sub_part, part) AS (
SELECT sub_part, part FROM parts WHERE part = 'our_product'
UNION ALL
SELECT p.sub_part, p.part
FROM included_parts pr, parts p
WHERE p.part = pr.sub_part
)
DELETE FROM parts
WHERE part IN (SELECT part FROM included_parts);

129



3anpocH

3TOT 3allpoC yaoalideT BCe HEIIOCPeOCTBEHHBIE 1 KOCBEHHBIE COCTAaBHBIE YAaCTHU IIPOOYKTA.

OnepaTopLI, HU3MEHAI0IHEe JaHHbIe B WITH, BBIIIOJIHAIOTCA TOJIBKO OOJHMH Pa3 U BCerpga IIOJIHOCTLIO, BHE
3aBUCHUMOCTH OT TOI'O, IPDMHUMAET JIM UX PEe3yJIbTaT OCHOBHOM 3alipoc. 3aMeThTe, YTO 3TO OTINYAETCS
OT nmoBegeHuda SELECT B WITH: KaK TOBOPHJIOCH B IpeaniaylneM pasfesie, SELECT BBIIIOJIHAETCA TOJIBKO OO
TeX I10D, IIOKa ero pe3yJIbTaThl BOCTpGGOBaHLI OCHOBHBIM 3aITpOCOM.

BrioxeHHEIE OnlepaTOPEL B WITH BBIIOJIHAKTCSI OOHOBPEMEHHO OPYI C OIPYIOM U C OCHOBHEIM 3alIPpOCOM.
TakuMm 06pa3oM, MOPSAMOK, B KOTOPOM OIIePaTOPHl B WITH OyoyT aKTUYECKH U3MEHSITh JaHHLIE, HEIIPE-
cka3yeM. Bce aTu ommepaToph! BHIIIOIHSIOTCS C OMHUM CHUMKOM OdHHbIX (cM. ['maBy 13), Tak 4TO OHU He
MOTYT «BUOETH», KaK KaXK[IbI} U3 HUX MEHSET IlejieBble TaOmUIlbl. DTO YMeHbIIaeT 3¢ GeKT HelTpencKasy-
eMOCTH QaKTHUeCKOTO IIOpsaKa M3MeHEeHU CTPOK U 03HaYaeT, UYTO RETURNING — eOUHCTBEHHBIN Bapu-
aQHT Ilepefady U3MEeHEeHHUN OT BIOXKEHHEBIX OIIepaTOpPOB WITH OCHOBHOMY 3anpocy. Hampumep, B faHHOM
ciy4ae:

WITH t AS (
UPDATE products SET price = price * 1.05
RETURNING *

)
SELECT * FROM products;

BHEIITHUN orepaTop SELECT BBIOACT LIEHBI, KOTOPhIE OBLIH IO mencTBUS UPDATE, TOT[a KakK B 3alpoce

WITH t AS (
UPDATE products SET price = price * 1.05
RETURNING *

)
SELECT * FROM t;

BHEITHUY SELECT BBIZACT U3MeHEHHBIEe OaHHBIE.

HeomHokpaTHOe n3MeHEeHHEe OMHOM U TOM Ke CTPOKH B PpaMKaX OTHOTO ollepaTopa He MOAIepKUBaeTCs.
HWmeTh MecTo OyeT TOIBKO OMHO M3 HECKOJIbKUX U3MEHEHUH ¥ HaméKHO OIpeeNlnuTh, KaKoe UMEHHO,
YaCcTO [MOBOJIBHO CJIIOXKHO (a MHOTTA ¥ BOBCE HEBO3MOXKHO). ITO TaK XKe KacaeTCs ClIydasi, Korfa CTpoKa
yIoanseTcs ¥ U3MEHSIeTCSI B TOM XKe ollepaTope: B pe3yabTaTe MOXKeT OBITH BHITIOJTHEHO TOJIBKO OOHOBIIE-
Hue. [TosToMy B 00IIeM ciiydae ciiemyeT u3berarh MOogOOHOTO HaJIOXKEHUs olepaluii. B 4acTHOCTH, U3-
OeraiiTe TOA3AIIPOCOB WITH, KOTOPHIE MOTYT IIOBNIUSATh Ha CTPOKH, U3MEHsIeMble OCHOBHLIM OIIEPAaTOPOM
WITH OTlepaTOpaMu, BJIOXKEHHEIe B Hero. Pe3ynbTat IeidCTBUS TaKUX 3allPOCOB OyIeT HelpeacKa3yeMbIM.

B HacTosiee BpeMs, OJid onepaTopa, U3MEHAIIIero faHHble B WITH, B Ka4eCTBe 11eJIeBOM HeNb3s HC-
II0JIB30BaTh Ta6nnuy, aJist KOTOpOfI OIIpenesyieHO yCJIOBHOE IIPaBUJIO MJIX IIPaBUJIO ALSO MJIU INSTEAD, ecC-
JIX OHO COCTOHUT M3 HECKOJIEKHUX OIIePaTOpPOB.
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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 MAeHTUOUKAIINYN U PacCCMaTPHUBAETCS B omucaHuu Pa3mern 5.3.

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;

ITpu meneHWM 3HAYEHWS THUIIA money Ha II€JIOE YMCJIO BHIIOJIHSIETCS OTOpachiBaHME OPOOHOM YacTu U
moyydaeTcs 1ejioe, 6uxkaniinee K Hyi0. YToOb ITOIyYUTh PE3YILTAT C OKPYTJTI€HUEM, BBHITIOJTHUTE Jejie-
HUe 3HAa4YEeHUS C IIJIaBalollel TOYKOM MM IMPUBEOUTE 3Ha4YeHMHe THUIMa money K numeric [0 AeJIEHUS, a
3aTeM IPUBEOUTE Pe3yabTaT K TUNY money. (ITocnemHWil BapuaHT OPEOIOYTUTEIFHEE, TAaK KaK HCKIIIO-
JaeT PUCK I10Tepu TOYHOCTH.) Korga 3HaueHNe money OEIUTCS Ha APyroe 3Ha4YeHUe money, Pe3yIbTaTOM
OyneT 3HaYeHUe TUna double precision (TO €CTb IIPOCTO YUCIIO, HE IeHEXKHAs BeJIMUMHA); NeHeXHbIe
eOUHULIEI U3MEPEHUS IPU JIeJIeHUN COKPAaIlaloTCs.

8.3. CUMBOJIbHbIE TUMNbI

Taoauma 8.4. CHMBOJ/IbLHBIE THIIBI

HNmsa Onucanue

character varying( n), varchar( n) CTPOKa OrpaHUYEHHOU IepPEMEHHON OIUHBI

character ( n), char( n), bpchar( n) CTpoKa (GUKCUPOBAHHOM MJIMHBI, IOIIOJTHEHHAS
npobemamMu

bpchar CTPOKa HeOTpaHUUYEeHHOU IIepeMEHHOM OJINHEL C
ymaneHueM mpo6esioB

text CTPOKa HEOTPaHUYEHHOU ITIEPEMEHHON IIUHEI

B Tab6mnuiie 8.4 mepeuncieHbl CHMBOJIbHBEIE THIIBI 0OIIIero Ha3HaYeHus, JOCTyIHbIe B PostgreSQL.

SQL ompepensieT OBa OCHOBHBIX CUMBOJIbHBLIX THIA: character varying(n) M character (n), TOe n —
MOJIOXKUTENbHOE Yuciio. O6a 3T THUIIA MOT'YT XPaHUTb TEKCTOBHIE CTPOKM [JIMHOM 10 n CUMBOJIOB (HE
OariT). [TompITKa COXpaHUTh B CTOJIOIE TAKOro Tuna 6ojee MIWMHHYIO CTPOKY IIPUBEHET K OIIMOKE, eCliu
TOJILKO BCE JIUIITHME CUMBOJIHI HE SIBJISIOTCS MpobesiaMu (Torma oHM OyAyT YCedeHBl 40 MaKCUMaJIbHO [I0-
IyCTUMOU OJUHBI). (3TO HECKOJIBKO CTPaAHHOE HCKIIIUeHHNe IIPOOUKTOBaHO cTaHmapToM SQL.) OpmHako
€CJIU SIBHO IPUBECTHU 3HAYEHUE K TUIIY character varying (n) UJIU character (n), TO CIIMIIKOM OJIMHHOE
3HaueHHe OyIeT YCedeHO 0 n CHMBOJIOB 03 BOZHUKHOBEHHUS OITUOKHU. (JTO TaK¥Ke SIBIISIEeTCS TpeOoBaHMU-
eM ctaHgapTa SQL.) Ecnu onmuHa coxpaHseMO CTPOKH OKa3bkIBaeTCsl MeHbIe 0O0bsIBI€HHOM, 3HAUYEHUST
THIIA character OYOYT ODOHOJHSTHCS ITPo0eaMu, a TUII character varying IIPOCTO COXPAHUT KOPOTKYIO
CTPOKY.

I[TomumMmo sToro, PostgreSQL mpemnaraeT THUI text, B KOTOPOM MOXKHO XPaHUTh CTPOKM ITPOM3BOJILHOU
IJIUHEBEL. XOTS THUI text He ommcaH B cTaHgapTe SQL, ero mompepkmBaroT M HeKOTOpeie apyrue CYB]I
SQL. Tum text — 39TO BCTPOEHHBINM CTPOKOBHIN THIT AaHHBIX PostgreSQL, m GONBIIMHCTBO BCTPOEHHHBIX
dyHKIMHM, PaboTaIONIUX CO CTPOKAaMHU, O0BABIAIOTCS IPUHUMAIOIIMMY UJIX BO3BPAIAOIUMU text, a HE
character varying. Bo MHOTuUX cnmy4dasiX character varying OeMCTBYeT TakK, KaK e€Ciu OBl 3TO OBIT
IOMEH MOBEPX text.

WMmsa tuna varchar BASETCS IICEBOOHUMOM OIS character varying, @ char ¥ bpchar (C yKa3aHHEM
OJIMHBI) — OIS character. IICeBOOHUMEI varchar M char OIIpenesyieHbl B CTaHOoapTe SQL, HO bpchar —
9TO pacmmpenue PostgreSQL.

Ecnu n 3amaHo, OHO MONMKHO OBITH OOJIBINIE HYJISA M MeHbIe uiu paBHO 10485760. [Ipu ucHoI30BaHUNA
TUIIOB character varying (MU varchar) 6e3 yKasaHUS OJWHBI IPUHUMAIOTCS CTPOKM JII000M AJINMHHI.
IIpu Mcnoib30BaHUM TUIMA bpchar 6€3 yKa3laHUS OJIWHB TaKXKe NPUHUMAIOTCS CTPOKM 000U OJIMHEI,
HO KOHEYHBIe ITP00eIbl CEMaHTUYECKH He YUYUTHIBAIOTCS. 3allMCU character (MM char) 6€3 yKa3aHUS
OJIMHBEI COOTBETCTBYET character (1).

3HaYeHUS TUIIA character (PU3UUECKU OOIOIHAIOTCA IpoOerIaMu OO0 n CUMBOJIOB M XPAHSATCS, a 3aTeM
oToOpaxkawTCcs B TaKoM Bume. OOHAKO TP CPAaBHEHUHU OBYX 3HAUEHWH THUIMA character JOMOJIHSIOIINE
mpoO6esTbl CYNTAIOTCS He3HAYAIIMMHU U UTHOPHUPYIOTCS. C MpaBuUIaMu COPTUPOBKH, Ilie TPOOeIbHEIe CUM-
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BOJIBI SIBJITIOTCS 3HAYalIUMH, 9TO ITIOBeJleHUe MOXKeT IIPUBOIUTEL K HEOKUAAHHBIM pe3yJibTaTaM, Halpu-
Mep SELECT 'a '::CHAR(2) collate "C" < E'a\n'::CHAR(2) BepHET true (ycsoBue OymeT UCTUHHBIM),
x0T B 1okanu C cuMBoJI Ipobesia cuuTaeTcs 00bIlle CUMBOJIa HOBOM CTPOKU. IIpu NpuBefeHUN 3Hade-
HUS character K OPYI'OMY CUMBOJILHOMY THIIY JONOJHSIOMNeE IIPoOeNtl 0TOpackBaiTCAa. 3aMeThbTe, YTO
9TU IPOOEJIBl Hecym CMEICIIOBYIO Harpy3Ky B TUIIaX character varying M text W B IpOBepKax II0 mad-
JIOHaM, TO €CTh B LIKE U PETYJISIPHBIX BEIPa’KEeHUSIX.

Kakmne UMeHHO CUMBOJIBI MOXKHO COXPAHUTh B 3TUX TUIIAX HJAaHHBIX, 3aBUCHUT OT TOT'0, KakKoi Habop cuM-
BOJIOB OBIT BEIOpaH IIpu co3gaHuy 6a3wl JaHHBIX. OgHaKo cUMBOJI ¢ KomoM O (nHorma HasbiBaeMbisi NUL)
COXPaHUTh HEMb35, BHE 3aBUCUMOCTH OT BEIOpaHHOI0 Habopa CHUMBOJIOB. 3a IMOOAPOOHOCTSIMU 0OPaTUTECH
K Pasgeny 23.3.

It xpaHeHUsT KOPOTKOM CTPoku (mo 126 6aiiT) TpedyeTcs OOMOMHUTE NbHEIM 1 6aliT IJiioc pa3Mep caMoit
CTPOKU, BKJII0Yas [OOMOJIHSIOmMEe MPoOesbl Ojid TuMa character. [I711 CTPOK AnuHHee TpebyeTcs He 1,
a 4 pomonHUTEeNbHEIX Oalita. CucTeMa MOXKeT aBTOMAaTU4YeCKU CXKUMAaTh OJIMHHBIE CTPOKU, TaK 4UTO (pu-
3UYeCKul pa3Mep Ha OUCKe MOXKeT ObITh MeHbIlle. OueHb OJIUHHEIE TEKCTOBBIE CTPOKU IIEPEHOCSATCS B
OoTHenbHEIE TAOIUIL], YTOOH OHU He 3aMeJisAau paboTy ¢ OpyruMu crojbiiamu. B moboM cinydae MaKCH-
MaJIbHO BO3MOZKHBIN pa3Mep CTPOKHU cocTaBiseT okono 1 I'B. ([lomycTuMoe 3Ha4YeHUE n B OObSIBIEHUHN
THUIIA JAHHBIX MEHBIIIE 3TOT0 YHUCA. ITO OOBSICHSIETCS TEM, YTO B 3aBUCHUMOCTH OT KOJUPOBKU KaXKIbIH
CHMMBOJI MOXKET 3aHMMaTh HECKONbKO GalT. Eciu BH KejlaeTe COXpaHSATH CTPOKU 6e3 OImpemnesIEHHOTO
mpenesia OJIMHBI, UCIIONb3yHTEe TUIIH text UJIM character varying 0€3 yKa3aHUS [OJIUHEL, a He 3aJaBaniTe
Kakoe-u00 00JIbIIIoe MaKCUMaJIbHOe 3HAYEeHHUe. )

IToocka3ka

ITo GEICTPOIENCTBUIO 9T TPU TUIIA IPAKTUYECKU He OTINYAIOTCA OPYT OT Opyra, He cuuTasi 60Jb-
IIIero pa3Mepa XpaHeHUs OJIs THUIA C OOIOJHIIIMMMY IpobejlaMy U HeCKOJIbKUX MaIlTMHHEIX OIle-
panmii Oiisi IPOBEPKU [OJIMHBI IIPU COXPAHEHUU CTPOK B CTONIOIEe C OrpaHUYeHHOMN OIMHON. XOTS B
HeKOTOopwIX CYB]I Tum character (n) paboTaet GricTpee Opyrux, B PostgreSQL 3To He Tak; Ha fieje
character (n) 0OBIYHO OKaA3kIBAeTCS Me[jIeHHee OCTaJIbHEIX TUIIOB M3-3a 60/IbIIET0 pa3Mepa OaH-
HBIX U 60Jlee MedjIeHHON COPTUPOBKU. B GONBIIMHCTBE CIIydaeB BMECTO HETro JIydlle IPUMEHATH
text UJIHU character varying.

3a mHpopMaIrel 0 CHHTAaKCHCe CTPOKOBLIX KOHCTAHT oOpaTtuTecsh K [Tompa3meny 4.1.2.1, a 06 uMeronux-
cs omepaTopax U GYHKIIUSIX BHI MOXKeTe y3HaTh B [ 71aBe 9.

IIpumep 8.1. Ucnnonb30BaHuEe CHMBOJIBHBIX THIIOB

CREATE TABLE testl (a character(4));
INSERT INTO testl VALUES ('ok'");

SELECT a, char_length(a) FROM testl; —--
a | char_length

______ +_____________

ok \ 2

CREATE TABLE test2 (b wvarchar(5));

INSERT INTO test2 VALUES ('ok');

INSERT INTO test2 VALUES ('good ")

INSERT INTO test2 VALUES ('too long');

OUIMBKA: B3HaueHHWe He yMemaeTcd B Tun character varying(5)

INSERT INTO test2 VALUES ('too long'::varchar(5)); —-—- g9BHOe yceueHUe
SELECT b, char_length(b) FROM test2;

b | char_length
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good \ 5
too 1 | 5

OyHKIUA char_length paccmaTrpuBaetcsa B Paspene 9.4.

B PostgreSQL ecTh eIé gBa CUMBOJILHBIX THUNA (PUKCUPOBAHHOM AJIMHLI, IPUBEOEHHEIEe B Tabnuie 8.5.
OHU npenHa3Ha4YeHHl He [JId IIUPOKOTO MPUMEHEHNUS, a OJIS UCII0Ib30BaHUs TOJIBKO BO BHYTPEHHUX CH-
CTEMHEIX KaTaJjioraxX. TUII name CO31aH AJI XpaHeHUI UAeHTU(DUKATOPOB. B HacTosIIIee BpeMs ero gjinHa
cocTaBisieT 64 6aita (63 ASCII-cuMBoOJIa IUTIOC 3aBEPIIAIOIINKA HOJML), HO B HICXOOHOM Kome C OHa 3afa-
€TCS KOHCTAHTOM NAMEDATALEN. 9Ta KOHCTaHTa OIpeaessieTCcsa BO BpeMs KOMIINIAIUY (1 €€ MOXKHO Me-
HSATBH B OCOOBIX CITy4asix), @ KpOMe TOT0, MaKCHUMaJIbHas AJINHA 10 YMOTYaHUI0 MOXKET ObITh yBeJIMYeHa B
cnenyromux Bepcuax. Tum "char" (o6paTuTe BHUMaHUe Ha KaBBIYKU) OTJIUYAETCH OT char (1) TEM, YTO
OH 3aHUMaeT TOJILKO OJMH 0alT XpaHUJIUIIA ¥ I09TOMY MOKET XPaHUTh TOJIbKO oauH ASCII-cuMmBon. OH
HUCIIOIB3YEeTCS B CUCTEMHEIX KaTaorax ajisi IIPOCTHIX IIePEUYUCIIEHUN.

Taonauma 8.5. CnenuajabHbBIEe CHMBOJIBHBIE THUIILI

HUmsn Pasmep Onucanue

"char" 1 6auT BHYTPEHHUN OOQHOOANTHREIN THUT

name 64 OariTa BHYTPEHHUU TUII OJIT UMEH 00b-
€KTOB

8.4. IBOUYHbIE TUNDbI AAaHHbIX

71 xpaHeHUs OBOMYHEBIX MaHHBIX IpegHa3HadeH TUII bytea; cM. Tabnuiy 8.6.

Taoauma 8.6. [IBOMYHEIE THNHI HJaHHBIX

Hmsna Pa3mep Onucanue
bytea 1 mnu 4 GaiiTa IJIIOC caMa OBOWYHAS CTPOKA OBOWYHAS CTPOKA MEePEeMEHHOU
OJIMHEL

IIBOMYHBIE CTPOKH MPEOCTaBIISIIOT COO0M ITOCIem0BaTeIbHOCTh OKTETOB (0aiiT) 1 UMEIOT ABa OTIUYUS OT
TEKCTOBBIX CTPOK. BO-TIEPBBIX, B MBOMYHEIX CTPOKAX MOXKHO XPAaHUTDL 0aUTH ¢ KogoM 0 ¥ APYyTUMU «Heme-
yaTaeMbIMHU» 3HaUYeHUSIMH (OOBIYHO 3TO 3HAUEHHS BHE OeCSITHYHOIo muama3oHa 32..126). B TeKCTOBEIX
CTPOKAax HeJIb3s COXPaHsTh HynIeBble OAWThI, a TaKXKe 3HAUEHHUS U ITOCIIeOOBaTEeIbHOCTY 3HAYEHUH, He
COOTBETCTBYIOIIME BHIOPAHHON KOOUPOBKEe 0a3bl MaHHBIX. BO-BTOPHIX, B OHepaIusaX C IBOUYHBIMU CTPO-
KaMu o6pabaThiBalOTCs OAUTHI B YMCTOM BHUIE, TOTHA KaK TEKCTOBEIE CTPOKU 00pabaThIBAIOTCS B 3aBUCHU-
MOCTH OT SI3BIKOBBIX CTAaHOAPTOB. TO €CTh, IBOUYHBIE CTPOKU OOJIbIIE IMOOXOMOSAT OJIS HJAaHHBIX, KOTOPBIE
TPOTPaMMUCT BUOUT KaK «IIPOCTO OaWThI», @ CUMBOJIbHEIE CTPOKY — [IJIsI XPaHEHUS TeKCTa.

Tun bytea momaepKuUBaeT ABa ¢opMaTa BBOJa 1 BEIBOJA: «IIeCTHAOUATEPUUYHBIN» U TPAOUIIMOHHBIN OIS
PostgreSQL ¢opmaTt «creInocnemoBaTeIbHOCTEW». BXogHbIE MaHHBIE NPUHHUMAIOTCS B 000uX hopMaTax,
a (popMaT BRIXOOHBIX JAHHBIX 3aBUCHUT OT MapaMeTpa KoHurypauuu bytea output; mo ymomduaHUIO BHI-
OpaH IIecTHaOIlaTEPUYHLIN. (3aMeThTe, UTO IeCTHAAIIaTePUYHEIN (GopmaT OvT BBemEH B PostgreSQL
9.0; B paHHUX BEPCHUSIX U HEKOTOPHIX IIPOrpaMMax OH He OymeT paboTaTh.)

Cranpmapt SQL ompepnersnseT Opyro¥ THUI OBOMYHLIX HAaHHBIX, BLOB (BINARY LARGE OBJECT, GOJIBIIION OBO-
u9HBIN 00beKT). ETo BXxogHOU opmMaT oTnmvaeTcss oT GopMaToB bytea, HO QYHKIWHU U OIIEPATOPHI B OC-
HOBHOM Te Xe.

8.4.1. LllecTHapuaTepniHbin popMaT bytea

B «mecTHagmaTepuyHoM» (popMaTe IBOMYHBIE TaHHBIE KOOUPYIOTCS ABYMS IECTHAAIATEPUYHBIMHU ITU(-
pamMu Ha 6a¥T, TpU 3TOM IepBas IudpPa COOTBETCTBYET crapiiuM 4 6utam. K momydeHHON CTPOKE [o-
OaBnsgeTcs npedukc \x (4TOOH OHA OT/IMYaiachk OT popMaTa CIEUII0CIeq0BaTEIbHOCTH). B HEKOTOPHIX
KOHTEKCTaxX 0OpaTHYIO0 KOCYI0 UePTY HYKHO 3KpaHUpPOBaTh, mponyonuposas eé (cM. [Togpa3men 4.1.2.1).
BBoguMele mecTHamIaTepUYHbIe IUQPH MOTYT OBITH B JTIIOOOM PETUCTPE, a MeXAy lTapaMu Iudp Jomyc-
KaloTcs npobeJibHEIE CUMBOJIEL (HO He BHYTPH IIapH ¥ He B Ha4ajle IIOCJIeq0BaTeIbHOCTH \x). DTOT ¢Gop-
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MaT COBMECTHM CO MHOZKE€CTBOM BHEIITHUX HpI/IHO}KeHI/Iﬁ U IIPOTOKOJIOB, K TOMY XK€ OOBIYHO npe06pa3y-
eTCsA 6BICTpee, IIO3TOMY IMPEAIIOYTUTEJIbHEE UCIIOJIB30BATh €T 0.

[Tpumep:

SET bytea_output = 'hex';

SELECT '\xDEADBEEF': :bytea;
bytea

\xdeadbeef

8.4.2. ®dopmMaT cneuynocsienoBaTesIbHOCTEN bytea

dopMaT «CHEeNInocIefoBaTENbHOCTEN» TPAOUIIMOHHO UCII0b30Bascsad B PostgreSQL ais 3HaYeHUM TUIla
bytea. B HEM gBOMYHAS CTPOKa IPeNCTaBAsIeTCS B BUe mociaeqoBaTelbHOCTH ASCII-cuMBOIIOB, a OaTHI,
HemnpenacTaBuMbie B Buae ASCII-cuMBOJIOB, IepefaloTCs B BUe CIIEINoCciefoBaTeNIbHOCTEN. DTOT hopMaT
MOZKeT OHITh YIOOEeH, eCIi C TOUKH 3PEHUs IPUI0XKEeHHUS ITpeacTaBleHre 0alT B BUOe CHUMBOJIOB UMEeT
cMmeicit. Ho Ha mpaKTuKe 3TO OOBIYHO CO3HAéT IMYTAHUIY, TAK KaK OIBOMYHEIE ¥ CUMBOJIBHBIE CTPOKH MO-
TYT BREITJIAOETh OOUHAKOBO, @ KPOME TOT'O BHIOPAHHEIM MEXaHH3M CIIEIIIOCIeIOBAaTeIbHOCTEH HOBOIILHO
HeYKITI0K. [T09TOMYy B HOBHIX ITPUIOKEHUSAX 3TOT (popMaT OOBIYHO HEe CTOUT HUCIIOIb30BaTh.

IlepepmaBast 3HAYEHUS bytea B popMaTe CIIEIIIOCTIEN0BATEIIBHOCTH, OAUTHI C OTIPENeIEHHEIMY 3HAYEHU-
SIMA He0O6X00UMO 3alUCHIBATh CIEIUAIBHBIM 00pPa30M, XOTSI TaK MOXMCHO 3alMCHIBATH U BCE 3HAUYEHUS.
B obmem Bupme miist 9Toro 3HaYeHWe DalTa HyKHO ITpeoOpa30BaTh B TPEX3HAYHOE BOCBMEPUYHOE YHCIIO
u 1o0GaBUTH Iepen HUM o0paTHYI0 KOocyo 4epTy. CaMy 00paTHYIO KOCYIO 4epTy (CMMBOJI C AECSITUYHBIM
KomoM 92) MOKHO 3alucaTh B BUIE OBYX TaKUX CUMBOJIOB. B TabGnuie 8.7 mepeuncieHbl CHMBOJIBI, KOTO-
pBle HYKHO 3allMCHIBATh CHEIIOCIIEN0BATEILHOCTSIMHU, U TPUBEAEHHl aTbTEPHATUBHLIE BAPUAHTHL 3aITHU-
CH, €CJTM OHU BO3MOIKHHI.

Tao6auna 8.7. CnenmnocjiegoBare/IbHOCTH 3allMCH 3HaYeHHUH bytea

HecaTudHoe Onucanue Cneunnocienosa- | [Ipumep IlecTHAOIIaTE-
3Ha4YeHHe OauTa TeJIbHOCTH BBO- pUYHOE npen-
oa CTaBJIEHHE
0 HYyJIeBOU GalT "\000" "\000"'::bytea \x00
39 aroctpod "rrvpnm '\047' |''''::bytea \x27
92 obOpaTHas Kocas "N\\' umm '\134' |'\\'::bytea \x5¢
yepTa
ot 0 mo 31 u ot «HereyaTaeMele» |E'\\xxx' (BocbMe-|'\001'::bytea \x01
127 mo 255 OGanThH pUYHOE 3HaYEeHUeE)

Tpe6OBaHI/IH SKPaHUPOBAHUA HenevamaembviX CHMBOJIOB OIIPeneIA0TCA A3bIKOBEIMU CTaHOAPTaMH. HHo-
r'oa TaKKue CUMBOJIEI MOT'YT BOCIIDUHUMATHCA U 6e3 CIIELITIOCIEI0BATEJIbHOCTEMN.

AniocTpodbl HOIKHEL OyGIMPOBATLCS, KakK IMoKa3aHo B Tabmuile 8.7, MOTOMY YTO 3TO 00s3aTeJIbHO [JIs
111060# TEeKCTOBOM CTPOKU B KoMaHme SQL. ITpu o61iemM pa3bope TEKCTOBOM CTPOKU BHEIITHUE alloCTPOQHI
ybuparTcs, a Kaxaas mapa BHYyTPEHHUX CBOOUTCSA K OOHOMY CUMBOJTY. TakuM o0pa3oM, pyHKIMS BBOJA
bytea BUOUT BCETO OOMH aloCTpod, KOTOPHIYM OHa oOpabaThiBaeT KakK OOBIYHBIN CUMBOJI B JaHHEIX. [1y6-
JINPOBaTh Ke 00PaTHYIO KOCYIO YePTY IIPU BBOJIE bytea He TPeOYETCA: 3TOT CUMBOJI CYUTAETCSH OCOOBIM
U MeHseT noBemeHUue QyHKIIUY BBOOA, KAk ITI0Ka3aHo B Tabnure 8.7.

B HEKOTOPHIX KOHTEKCTax oOpaTHas Kocas YepTa AoJIKHa Oy0IMpoBaThCs (OTHOCUTEJILHO ITPUMEPOB BHI-
11e), Tak Kak mmpu o01ieM pa30ope CTPOKOBLIX KOHCTAHT [Tapa TaKUX CUMBOJIOB OyIeT cBefieHa K OJHOMY;
cM. [Togpa3pmen 4.1.2.1.

IlaHHBIE Bytea 10 YMOTYaHUIO BEIBOMASITCS B IIeCTHamaTepudyaoM popmarte (hex). Ecimu moMeHsITh 3Ha4e-
Hue bytea output Ha escape, «HemmeyaTaeMble» OAUTH IIPEACTABISIOTCS B BUIE COOTBETCTBYIOIIUX TPEX-
3HAYHLIX BOCBMEPUYHELIX 3HAUEeHHH, KOTOPBIE IIPeOBaPSIIOTCS OOHOM 00paTHOM KOCOU YepTou. BoJbIInH-
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CTBO «IeYaTaeMbIX» 0AWTOB HPEOCTABIIAIOTCS OOBIYHBIMM CHMBOJIAMHU M3 KJIMEHTCKOT0 Habopa CUMBO-
JIOB, HAIPUMED:

SET bytea_output = 'escape';

SELECT 'abc \153\154\155 \052\251\124"'::bytea;
bytea

abc klm *\251T

BaiiT ¢ mecatuyHbIM KomoM 92 (oOpaTHas Kocas 4epTa) IpU BEIBOAE OyOIUpyeTcs. DTO UITIOCTPUPYET
Tab6nuia 8.8.

Tab6auna 8.8. CenmnociesoBare/ILHOCTH BBIXOIHBIX 3HAUYEHHH bytea

HecarTudHoe Onucanue Cneunocienosa- |[Ipumep BeIBOOHMBIN pe-
3Ha4YeHHe OauTa TEeJIbHOCTH BbI- 3yJabTaT
BoOOa
92 obOpaTHas Kocast  |\\ '\134"'::bytea \\
yepTa
ot 0 mo 31 u oT «HemedyaTaeMble» |\ xxx (3HaUYeHUe "\001'::bytea \001
127 mo 255 0alTH OariTa)
ot 32 mo 126 «reyaTaeMble» IIpencTaBlIieHue U3 | '\176"': :bytea ~
OamnTH KJIMEHTCKOI'O Ha-
6opa CUMBOJIOB

B 3aBHCHMOCTH OT IPUMEHSIEMOM KIHEHTCKou Oubnuotreku PostgreSQL, mist mpeoOpa3oBaHUSA 3HaAUYeE-
HUM bytea B CIIEIICTPOKU ¥ 0OPATHO MOTYT ITOTPe00OBAThCS HOIOJIHUTEJIbHEIE NeicTBus. Hanpumep, eciu
MIPUJIOKEHNWEe COXPaHsIeT B CTPOKaX CUMBOJIBEI IIEPEBOa CTPOK, BO3MOKHO MX TaK¥Ke HyKHO OymeT mpef-
CTABUTH CIIEIIIOCIeI0BATEIbHOCTSIMHU.

8.5. Tunbl paTbl/BpeMeHu

PostgreSQL nonnmep>kvuBaeT IONHBEIM HAOOp TUIIOB fmaThl U BpeMeHU SQL, mokasaHHBIM B Tabnuie 8.9.
Omnepannuy, BO3MOXKHBIE C 9TUMM TUIIaMU OaHHBIX, onucaHH B Pazzmene 9.9. Bce maTel cUUTAIOTCA IIO
'puropuaHckoOMy KajleHAapio, faxe OJis BpeMeHHU 00 €T0 BBeIeHUs (3a JOIOJIHUTEILHEIMU CBENEHUSIMU
obpaTtuTtech K Pasmeny B.6).

Ta6mauoa 8.9. Tunsl gaThl/BpeMeHH

Nmsa Pa3zmep Onucanue Haumenbinee |HaubGonbmiee |TouyHOCTH
3Ha4YeHHue 3HaYeHHue
timestamp 8 GaiiT JaTa U BpeMsd 4713 mo H. 3. 294276 H. 3. 1 MUKDPOCEKYH-
[ ( p) ] (6e3 wacoBoro oa
[ without nosica)
time zone ]
timestamp [ ( |8 6auT maTta u BpeMs ( |4713 mo H. 3. 294276 H. 5. 1 MEKDPOCEKYH-
p) 1 with C 9YaCOBBIM IIOS- ma
time zone coM)
date 4 Gaiita mata (6e3 Bpe- |4713 mo H. 3. 5874897 H. 5. 1 meHBb
MEHHU CYTOK)
time [ ( p) 1 |8 6aur BpeMs cyTok ( [00:00:00 24:00:00 1 MUKpPOCEKYH-
[ without 0e3 maThl) ma
time zone ]
time [ ( p) 1 |12 Gaut BpeMs nHS (6e3 |{00:00:00+1559 |24:00:00-1559 |1 MHUKPOCEKYH-
with time IaTsl), C 4aco- ma
zone BBIM ITOSICOM
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HNmsa Paszmep Onucanue Haumenbinee |HaubGonbmiee |TouyHOCTH
3HaYeHHe 3Ha4YeHHue
interval | 16 GaiiT BpeMeHHOU uH- [-178000000 et |178000000 neT |1 MUKPOCEKYH-
monsg ] [ ( TepBal oa
p) ]
IIpuMmeyanue

Cranmapt SQL TpebyeT, 4YTOOH TUII timestamp IMOApPa3yMeBal timestamp without time zone
(Bpemst 6e3 wacoBoro mosica), u PostgreSQL ciemyet aTomy. [IJ15T KPaTKOCTH timestamp with time
zone MOXKHO 3aIlKcaTh Kak timestamptz; 3TO pacumupenue PostgreSQL.

TUOe time, timestamp M interval IIPUHUMAIOT Heo0s13aTeIbHOE 3HAaYeHNe TOYHOCTH p, OIIpenerndrIiiee,
CKOJIBKO 3HAKOB MOCJIe 3allsaTOM JOJIZKHO COXPaHATBECA B CEKyHOaX. ITo YMOJIYaHUIO TOYHOCTE HE OI'PaHU-
YHUBAETCA. HOHYCTI/IMI:IB 3HAQYE€HHUs p JieXKaT B UHTepBaJie OT 0 mo 6.

Tumn interval OOOOMHUTEILHO IIO3BOJISET OIrPAHHUYHUTDH Ha6op COXpPaHsA€eMBbIX noyeu ClieyI oMU (bpa-
3aMu:

YEAR

MONTH

DAY

HOUR

MINUTE

SECOND

YEAR TO MONTH
DAY TO HOUR
DAY TO MINUTE
DAY TO SECOND
HOUR TO MINUTE
HOUR TO SECOND
MINUTE TO SECOND

3aMeThTe, 4TO €CIIh YKa3aHEI U nosd, U TOUHOCTE p, YKa3aHHue rong OOJIZKHO BKJIIOYaTh SECOND, TaK KaK
TOYHOCTE IIPMMEHHUMa TOJIBKO K CEKyHIIaM.

Tunm time with time =zone ompefnesiéH cTaHmapToM SQL, HO B ero ompelielleHuMn ONKWCAaHBl CBOMCTBA
COMHUTEJIbHOH! II€eHHOCTH. B OOIBLIINHCTBE ClIy4yaeB COYeTaHMue THUIIOB date, time, timestamp without
time zone M timestamp with time zone YIOOBIETBOPSET BCe MOTPEOHOCTU B PYyHKIMOHAIBHOCTU OaT/
BpeMeHU, BO3HUKAWIINE B IPUIIOKEHUAX.

8.5.1. BBopa paTtbi/BpeMeHM

3HauyeHWS OATH ¥ BPEeMEHU IIPUHUMAIOTCS HIPaKTMYeCKHu B JI0O00M pasymMHOM ¢dopmaTe, BKodas 1SO
8601, SQL-coBmecTumsbldi, TpaguumoHHb popmaT POSTGRES u gpyrue. B HekKoTOphIX opMaTax Iopsi-
IOK [aTHl, Mecslla U rofla BO BBOOMMOM JaTe HeOOHO3HAaYeH U I09TOMY IToAAepKUBaeTCs IBHOE OIpee-
nenue popmara. [1s1 3TOrO ITpegHa3HaveH mapamMeTp DateStyle. Korma on mMmeeT 3HaYeHUe MDY, BHIOHU-
paeTcs MHTepIpeTalus MeCAIl-OeHb-TOl, 3Ha4YeHUI0 DMY COOTBETCTBYET OeHb-MECSI-TON, a YMD — T'Of-
MeCsal-IeHb.

PostgreSQL oGpabaThiBaeT BBOAMMEIE 3HAUEHUS HaThl/BpeMeHUu 0ojiee TMOKO, YeM TOro TpebyeT CcTaH-
mapt SQL. TouHble mpaBuia pa3bopa JaTh/BpeMeH! U PacllO3HaBaeMEIe TEKCTOBEIE IIOJIS, B TOM YHCIIE
Ha3BaHUS MeCSIEB, MHEHW HeIeIu ¥ YaCOBBIX IIOSICOB OMMUCAHH B [Ipumoxenun B.

ITomuUTE, YTO NMI0OBIE BBOOUMEBIE 3HAUEHUS MAaTHl M BPEMEHH HYXKHO 3aKJ/II0YaTh B allOCTPOQEI, KaK TeK-
CTOBBIE CTPOKH. 3a AOMOIHUTEIbHOM nHpopManuen oopaTtutecs K [Togpasmeny 4.1.2.7. SQL nmpegycmaTt-
pHBaeT CJenyoIuil CUHTAaKCUC:
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run [ (p) 1 'BHaueHue'

3mechk p — HeobsI3aTeIbHOE YKa3aHMe TOYHOCTH, OIIpeeIsiollee YUCIIO 3HAKOB I10CTIe TOYKY B CEKYHOaX.
To4HOCTE MOXKET OBLITh OIpefesieHa OJI TUIIOB time, timestamp U interval B uHTepBase ot 0 mo 6. Ecnu
B OIlpefeJieHUM KOHCTAHTHI TOYHOCTh He YKa3aHa, OHa CYUTAETCS PaBHOM TOYHOCTU 3HAUEHUS B CTPOKE

(#0 He Oomble 6 1UdP).

8.5.1.1. AaThbl

B Tab6mnuie 8.10 mpuBemeHb HEKOTOPLIE OIIYCTUMEIE 3HAYEHUS TUIIA date.

Taoauma 8.10. BBooguMsbIe OaThbl

IIpumep Onucanue
1999-01-08 ISO 8601; 8 ssuBaps B m11000M pexkuMe (peKoMeHOyeMbl#d dopmar)
January 8, 1999 BOCIIPUHUMAETCS OOHO3HAYHO B JIIOOOM pexkuMe datestyle
1/8/1999 8 ssHBaps B pexXuMe MDY u 1 aBTyCTa B pexxuMe DMY
1/18/1999 18 sHBaps B pexuMe MDY; HEOOIIyCTUMAas OaTa B APYTUX pexkuMax
01/02/03 2 auBapsa 2003 r. B pexume MDY; 1 ¢pespansa 2003 r. B pexkuMe DMY
u 3 ¢peBpang 2001 r. B pexkxumMe YMD
1999-Jan-08 8 suBaps B M1060M pexRuMe
Jan-08-1999 8 sHBaps B II000M pexRuMe
08-Jan-1999 8 ssHBaps B MI000M pexRuMe
99-Jan-08 8 ssHBaps B pexXuMe YMD; OIInOKa B OPYTUX pexkuMax
08-Jan-99 8 ssHBaps; ommMOKa B peskuMe YMD
Jan-08-99 8 ssHBapsi; ommbKa B PEXKUME YMD
19990108 ISO 8601; 8 saBapsa 1999 B m060M pexRuMe
990108 ISO 8601; 8 suBaps 1999 B nro6oM pexxuMe
1999.008 rod U OeHb roga
J2451187 I0JIMaHCKUU JeHb
January 8, 99 BC 99 mo H. 3.
8.5.1.2. Bpems
st XpaHeHUs: BpeMeHU CyTOK 0e3 JaThl IpefHa3HaYeHbl TUIH time [ (p) ] without time zone u
time [ (p) ] with time zone. THII time oe3 YTOYHEHHS 9KBUBAJIEHTEH TUIIY time without time zone.

IomycTrMEIe BBOIMMEIE 3HAYEHUS 9THUX TUIIOB COCTOSAT M3 3alMCH BPEeMEHHU CYTOK M Heo0s3aTelIbLHOTO
yKazaHus 9acoBoro nosca. (Cm. Tabmuiy 8.11 u Tabnuiy 8.12.) Ecyiu B 3HaYEHWH [AJISI TUTIA t ime without
time zone YKa3BIBAETCS YaCOBOM IIOSIC, OH IIPOCTO UTHOpPHUpPYeTCcs. Tak ke OyoeT UTHOPUPOBATLCS OaTa,
eciu eé yKasaThb, 3a MCKIIYEHHEeM CJIydaeB, KOI'Ja B YKa3aHHOM YacCOBOM II0sICe IPHUHST IIepexomd Ha
JIeTHee BpeMsl, HallpuMep America/New_York. B maHHOM ciy4yae ykKa3aTh OaTy HEOOXOOMMO, YTOOBI CHU-
cTeMa MOTJIa OIpPeIesIuTh, IPUMEHsIeTCs 1 0OBIYHOe UIIH JIeTHee BpeMs. COOTBETCTBYIOIIEe CMeIlleHre
YaCOBOI'0 MOsICa 3allMCEIBAETCS B 3HAYEHUM time with time zone M BHIBOOGUTCS 0€3 M3MEHEHWH, OHO
He TIPUBA3AHO K aKTUBHOMY YaCOBOMY TIOSICY.

Ta6auna 8.11. BBogumMoe BpeMsi

IIpuMmep Onucanne
04:05:06.789 ISO 8601
04:05:06 ISO 8601
04:05 ISO 8601
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IIpumep Onucanune

040506 ISO 8601

04:05 AM TO Xke, uTo 1 04:05; AM He MeHseT 3Ha-
YyeHue BpeMeHI/I

04:05 PM TO Xe, 4TO ¥ 16:05; gachl JOIXKHEBI OBITH
<=12

04:05:06.789-8 ISO 8601, ¢ wacoBLIM IOSICOM B BU[E
cmetnenus: ot UTC

04:05:06-08:00 ISO 8601, c 4acoBEIM IIOSICOM B BU[E
cMmetenuda ot UTC

04:05-08:00 ISO 8601, ¢ yacoBBIM IOSICOM B BHUE
cmemtenus: ot UTC

040506-08 ISO 8601, ¢ wacoBLIM IOSICOM B BU[E
cmetenus: ot UTC

040506+0730 ISO 8601, c wacoBLIM IOSICOM, 3aJlaBae-
MBIM HeleJIOYHCIEHHBIM CMEeIIeHueM OT
UTC

040506+07:30:00 cMmentenure otr UTC, 3agasHOE [0 CEKYH]
(ue monyckaetcs B ISO 8601)

04:05:06 PST YaCOBOM ITOSIC 3aHaéTcs abOopeBuaTy PO

2003-04-12 04:05:06 America/New_York YaCOBOM IOSIC 3a0aéTCs IIOJIHLIM Ha3Ba-
HHEeM

Taonaumna 8.12. BBOOMMBIM 4aCOBOM IIOSIC

IIpumep Onucanue

PST ab6peBuaTtypa (Pacific Standard Time, CtaugmapT-
HOEe TUXOOKEaHCKO€e BpeMs)

America/New_York IIOJTHOE Ha3BaHHWE 9YaCOBOTIO II0sACa

PST8PDT yKa3aHHe 9acoBOro mosica B ctune POSIX

-8:00:00 cMeleHre yacoBoro nosica PST ot UTC

-8:00 cMenrenre yacosoro nosica PST ot UTC (pacmu-
penusi popmat ISO 8601)

-800 cMmettenne yacoBoro nmosica PST ot UTC (cTaH-
mapTtHBIZ popmMaT ISO 8601)

-8 cMmeitrenne yacoBoro nmosica PST ot UTC (craH-
mapTtHBIM popmMaTt ISO 8601)

zulu TIPUHSATOE ¥ BOEHHEIX coKpammeHue UTC

z KpaTkas ¢opma zulu (TakKe ompepeneHa B ISO
8601)

ITogpoGHee y3HATH O TOM, KaK YKa3bIBaeTCSI YaCOBOM IT0SIC, MOXKHO B [Tompa3smere 8.5.3.

8.5.1.3. NaTbl U BpeMA

IomycTuMble 3HAYEHUS TUINOB timestamp COCTOAT U3 3aNMCH OAThl U BPEMEHH, II0CJIE KOTOPOT'0 MOXKET
YKa3BIBaThCS YaCOBOU MOSIC ¥ He0oOsi3aTeNbHOE YTOYHEHWE BC UTU AD, OTIPEMesIsIiollee 30Xy A0 HalleHn
9PHI ¥ HAIy 3Py COOTBETCTBEHHO. (BC/AD MOXKHO YKa3aTh U Mepe YaCOBBIM ITOSICOM, HO IPEAIIOUYTUTETb-
Hee IepBHIM BapuaHT.) TakuMm 06pa3om:

1999-01-08 04:05:06
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u
1999-01-08 04:05:06 -8:00

IOIIyCTMMBIE BapUaHTHI, COOTBeTCTByWIIue cTanmapty ISO 8601. B momonneHue K 3TOMy IOOOepKUBa-
€TCsI pacIpOCTPaHEHHBIN 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 I10sICa, HOGaBHeHHOMY II0CJI€e BPpEMEHMU. CHeHOBaTeHB'
HO, COT'JIaCHO CTaHOapTy, 3alluCHU

TIMESTAMP '2004-10-19 10:23:54"
OOJI2KEH COOTBETCTBOBATL THUII timestamp without time zone, a
TIMESTAMP '2004-10-19 10:23:54+02"

TUII timestamp with time zone. PostgreSQL HUKOrZma He aHaAIU3UPYET COOEPKUMOE TEKCTOBOU CTPO-
KH, 4TOOBI OIpPENeNuTh TUI 3HAYEHUs, U M03TOoMy 00e 3amucu OymyT o6paboTaHbl KaK 3HAUYEHHs THUIA
timestamp without time zone. YTOOBI TEKCTOBasi KOHCTaHTa 0oOpabaThiBajiaCch KaK timestamp with
time zone, YKaXXUTe 3TOT THUII SIBHO:

TIMESTAMP WITH TIME ZONE '2004-10-19 10:23:54+02"

B 3HaveHun tUna timestamp without time zone PostgreSQL mpocTo urHopupyeT 4acoBou mosic. To
€CTh Pe3yIbTUPYIOIlee 3HaYeHNEe BEIYUCIISAETCS TOJILKO M3 IIOJIed JaThl/BPEMEHU U He MOACTPauBaeTCs
10O YKa3aHHBIM YaCOBOU IIOSC.

Inst 3Ha4YeHUN timestamp with time zone, BXOOHAsI CTPOKa, copepzKalias sSBHOe YKa3aHue 94aCOBOI'0
mosica, OymeT npeobpa3oBana B UTC (Universal Coordinated Time, BceMupHOe KOOPAUHHUPOBAHHOE Bpe-
MS) C Y4E€TOM CMeIleHHUs JaHHOT'0 YacoBOro mosica. Eciu BO BXOOHOM CTPOKe He yKa3aH YaCOBOM IIOSC,
mogpa3yMeBaeTCs 94aCoBOU II0SC, 3afaHHBIM CUCTEMHEIM ITapaMeTpoM TimeZone ¥ BpeMs Tak XKe IIepe-
cuuteiBaeTcsa B UTC co cMellleHUEM timezone. B 06oux ciydasx 3HaYeHME XPAaHUTCS BHYTPU CHCTEMEL
kak UTC, a u3Ha4asnbHO YKa3aHHBEIN UJU IIPefoaraeMbld YaCOBOU I105IC He COXPaHseTCs.

Korpa 3HayeHne timestamp with time zone BHIBOOUTCS, OHO Bcerma mmpeobpa3yetcs u3 UTC B TeKyui
YaCOBOM MOSIC timezone W OTOOpPaXKaeTCs KaK JIOKaIbHOEe BpeMsi. YTOOH IIONYyYUTh BpeMs [JIsi OPYTroro
YacoOBOI0 IT0sICa, HY2KHO T100 M3MEHUTH t imezone, THOO BOCIOJIF30BATHCS KOHCTPYKIIMEH AT TIME ZONE
(cMm. ITompasmen 9.9.4).

B mpeo6pa3oBaHUsAX MEXKAY timestamp without time zone M timestamp with time zone OOBIYHO IIpe[-
mojlaraeTcs, YTO 3HaYEeHMWE timestamp without time zone COOEPKUT MeCTHOe BpeMs (I 4aCOBOTO
nosica timezone). [Ipyroi 4acoBo# 1mosic Ay mpeo0pa3oBaHUs MOXKHO 3aaTh C IOMOIIIbIO AT TIME ZONE.

8.5.1.4. CneumvanbHble 3HAYEHUA

PostgreSQL mis ynoOGcTBa moaaepKuBaeT HECKOJIBKO CIIeIMaIbHEIX 3HaYeHUM JaThl/BpeMeH!U, ITepednc-
neHHbIX B Tabnuie 8.13. 3HaueHUd infinity ¥ —infinity UMeIOT 0co00€e MIpefCcTaBIeHWe B CUCTEME U
OHU 0TOOpAaKalTCsS B TOM XK€ BHIE, TOI[a KakK Apyrue BapuaHTH IIPU YTEeHUM IIpeodpas3yloTcs B 3Ha4e-
HUS OaThl/BpeMeHH. (B 4acTHOCTH, now M MOOOOHBIE CTPOKH HMPeoOpas3yioTCs B aKTyaJlbHBIE 3HAYEHUS
BpeMeHH B MOMEHT uTeHHA.) YToOkI HCII0JIb30BaTh 9TH 3HAYEHMS B KayeCTBe KOHCTAHT B KoMaHaax SQL,
UX Hy?KHO 3aKJII0YaTh B allOCTPO(dHI.

Ta6auna 8.13. CnenuaabHbIEe 3HAYEHHUS TaThl/BpeMeHH

BBoguMmas cTpoka JonycTuMbIie THIIBI Onucanue

epoch date, timestamp 1970-01-01 00:00:00+00 (Touka
oTcuéTa BpeMeHHU B Unix)

infinity date, timestamp, interval BpeMs II0Cjie MaKCuMalbHOU [o-
IIyCTUMOMU OaTHl
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BBOJIHM&H CTPOKa I[OHYCTHMLIE THIIBI Onucanue

—infinity date, timestamp, interval BpeMs 00 MUHUMAJILHOU OoIy-
CTUMOU IOaThI

now date, time, timestamp BpeMs Hadajla TeKyIlel TpaH3ak-
JRZN%E

today date, timestamp BpeMs Hadaja TEKYIIUX CYTOK (
00:00)

tomorrow date, timestamp BpeMs Hadalla CIeOyIOIIuX CYTOK
(00:00)

yesterday date, timestamp BpeMs Havajla [IPpeabIayInux Cy-
TOK (00:00)

allballs time 00:00:00.00 UTC

s mony4eHUs TeKyllled OaThl/BpEMEHM COOTBETCTBYIOIIETO THIa MOXKHO TaKxKe HMCIIOIbh30BaTh CIedy-
omure SQL-coBMecTUMEBIE (YHKIIUM: CURRENT_DATE, CURRENT_TIME, CURRENT_TIMESTAMP, LOCALTIME U
LOCALTIMESTAMP. (CM. [Togpazzen 9.9.5.) 3aMeThTe, YTO BO BXOOHBIX CTPOKax 3Tu SQL-pyHKIMU He pac-
TIO3HAIOTCA.

BauMaHue

BxopgHble 3HaUEHUS now, today, tomorrow U yesterday BIOJIHE KOPPEKTHO paGOTaIOT B UHTEP-
akTuUBHBIX SQL-KOMaHIax, HO KOrfa KOMaHAL COXPAHAIOTCSA OJIS IIOCTEAYIOLIEro BHIIIOJIHEHUS,
HaIIpUMep B IIOATOTOBJIEHHBIX OIlepaTopax, IPEeACTaBIeHUIX UM OIpeneneHusIXx GYHKUUN, UX
IoBefeHWe MOXKeT ObITh HeOXKMUOAHHBIM. Takas CTpoKa MOXKeT IIpeo0pa3oBaThCs B KOHKPETHOe
3HaYeHNe BpeMeHU, KOTOpoe 3aTeM OyIeT UCIIO0Ib30BaThCS I'opa3fo [I033Ke MOMeHTa, Kor'fa OHO
ObUIO IIONIydeHO. B Takux ciydasx clemyeT HCIONIb30BaTh ogHy u3 SQL-dyrknui. Hanpuwmep,
CURRENT_DATE + 1 OymeT paboTaTh HafléXHee, YeM 'tomorrow': :date.

8.5.2. BuiBOA paTbl/BpeMeHu

B KaudecTBe BEIXOOHOTO ¢hopMaTa THUIIOB JaThl/BPpEMEHU MOXKHO HCIIOJIb30BaTh OOUH U3 YETHIPEX CTUIIEH:
ISO 8601, SQL (Ingres), TpaguumonHbiii popmatr POSTGRES (dopmaTr date B Unix) unu German. Ilo
ymosryaHuio BeiOpaH ¢popmat ISO. (Ctanmapt SQL Tpebyet, uToOH HCIONIb30Bajics umenHo I1SO 8601.
Ipyroit dopmaT Ha3bBaeTcsa «SQL» HUCKIIOUUTENBHO 110 UCTOPUYECKUM NpHuYuHaM.) [IpuMepsl BCceX CTH-
7el BRIBOMA MepeuncieHtsl B Tabnuiie 8.14. Boobile co 3HaUEHUSIMHU TUHOB date M time BHIBOOUIACH OBI
TOJIPKO YacCTh JaThl UJIM BPEMEHHU U3 ITOKa3aHHBIX IpUMepoB, HO co ctuneM POSTGRES 3HadeHUe OaTh
0e3 BpemeHu BEIBOOUTCA B popmarte ISO.

Ta6aumna 8.14. Ctuiu BbIBOJA JaThl/BpeMsi

Ctunp Onucanue IIpumep
IS0 ISO 8601, cranmapT 1997-12-17 07:37:16-08
SQL
SQL TPAAULIMOHHBLIA CTUITh 12/17/1997 07:37:16.00 PST
Postgres U3HaYalIbHBIN CTUIb Wed Dec 17 07:37:16 1997 PST
German pervoHasbHBIN CTUIIb 17.12.1997 07:37:16.00 PST
IIpumMeuyaHnue

ISO 8601 yka3sIBaeT, 4TO AaTa OOJI?KHA OTHENSAThCS OT BpeMeHU OYKBOM T B BEPXHEM PETrUCTpe.
PostgreSQL mpuHHMaeT 3TOT ¢popMaT IIPU BBOME, HO ITPU BEIBOAE BCTABJISIET BMECTO T ITPo6erT, Kak
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IIOKAa3aHO BHIIIIE. ITO CAEIAHO AJId YIIyUIlIeHUS YUTaeMOCTH U OJI1 cCOBMeCcTuMOCTH ¢ RFC 3339 u
opyrumu CYB]I.

B ctunax SQL u POSTGRES pmeHb BBIBOOUTCSA IEepen MeCAleM, €ClIH YCTaHOBJIEeH nopsamok DMY, a B
TIIPOTUBHOM CJTy4ae MecCsI] BEIBOOUTCA Iepen OHEM. (Kak 3TOT mapaMeTp TaKzKe BIUSeT Ha MHTepIpeTa-
1110 BXOOHBIX 3HaUYeHUM, onucaHo B [Tompa3pgerne 8.5.1) CooTBeTCTBYyIONINE IIPUMEPH! ITOKa3aHHl B Tab-
nune 8.15.

Ta6auma 8.15. CoraieHusi 0 OPsiTKe KOMIIOHEHTOB JIaThl

ITapaMeTp datestyle |[lopsinok mpu BBome |[IpuMep BbIBOOa

SQL, DMY nens/mMecan/ron 17/12/1997 15:37:16.00 CET
SQL, MDY mMecsay/nens/ron 12/17/1997 07:37:16.00 PST
Postgres, DMY nersb/mecsan/ron Wed 17 Dec 07:37:16 1997 PST

B dopmate ISO wacoBoii mosic Bcerma oToOpaxKaeTCcss B BUIE YHCJIOBOTO CMEIeHUS CO 3HaKOM OTHOCH-
TeJIbHO BCEMUPHOT0 KoopauHupoBaHHOTO BpeMeHU (UTC); Ayt 30H K BOCTOKY OT ['prHBHUYA 3HAK CMeIIe-
HUS ITOMOXKUTEINbHEIN. CMelleHue OymeT oToOpaxkaThCsa KaK hh (TOILKO YacChl), ECIIH OHO 3aaéTCsI IIeJIbIM
YUCJIOM YacOB, KaK hh:mm, €CJIM OHO 3aJaéTCs LeJIbIM YMCJIOM MHUHYT, UNTU KaK hh:mm:ss. (TpeTuit Bapu-
aQHT HEBO3MOXKEH B COBPEMEHHEIX CTaHOapTaX YaCOBHIX ITOSICOB, HO OH MOXKeT MOHamoOUThCs ITpu pabdo-
Te C OTMETKaMH BpeMeHH, IIPedIleCTBYIOMINMY IPHUHSITHIO CTaHIaPTU3UPOBAHHLIX YaCOBHIX IIOSICOB.) B
opyrux opmMaTax maThkl YaCOBOM MOsiC 0ToOpazxkaeTcs KaK OyKBeHHOEe COKpallleHHe, eCIHM OHO IPUHSITO
B TEKyIleM I1osice. B IpoTUBHOM ciiydyae OH O0TOOpaXkaeTCsi KaK YMCIIOBOE CMeIlleHHe CO 3HAaKOM B CTaH-
maptHOM (popmaTte ISO 8601 (hh unu hhmm).

CTunb gaThl/BPEMEHH I0JIL30BAaTEIb MOXKET BEIOPATh C IIOMOIIBI0 KOMAaHOL SET datestyle, TapaMeTpa
DateStyle B ¢aiine KoHGUTYpAIUM postgresql . conf UM TIEPEMEHHON OKPYXKeHUs PGDATESTYLE Ha Cep-
Bepe UJU KJIMEHTeE.

I71s1 6osbIiedt TMOKOCTH IIPU HOPMATHUPOBAHUY BHIBOOUMOM aThl/BPEMEHM MOKHO HCIIOIb30BaTh PyHK-
IIMI0 to_char (cMm. Pa3pmen 9.8).

8.5.3. HacoBble nosica

YacoBrle mosica ¥ IIpaBUjla UX IPUMEHEHUS OIpenesioTcs, KaK BEl 3HaeTe, He TOJILKO I10 reorpaduye-
CKHMM, HO ¥ IO MOJIMTUYECKUM CcooOpakeHussM. JacoBEle mosica BO BCEM Mupe Obimu 6ojiee-MeHee CTaH-
IapTU3UPOBAHBI B HaUajle IPOIIOro BeKa, HO OHU IIPOAO0JIXKAIOT IpeTeplieBaTh U3MeHEHUS, B Y4aCTHOCTHU
9TO KacaeTcd Iepexofa Ha JieTHee BpeMd. [I1g pacuyéTa BpeMeHHU B npouuioM PostgreSQL nony4daeT uc-
TOpPHUYECKHEe CBeOeHHs O IIPaBuIaX YaCOBBIX MOSICOB U3 pacIpocTpaHEHHOU 6a3bl maHHBIX IANA (Olson).
st 6ygymero BpeMeHU IPEeAnoaraeTcs, YTo B 3aJJaHHOM YaCOBOM Hosice OyOyT MPOAOIXKATh AEeNCTBO-
BaTh IIOCTIeIHUE MIPUHATHIE IPaBUa.

PostgreSQL cTpeMuTCcss K COBMECTUMOCTH CO cTaHmapToM SQL B HauboJiee TUIIUUYHEBIX cydasax. OgHaKo
ctargapt SQL momyckaeT HEKOTOpPHEIE CTPAHHOCTHU IIPU CMEILIMBAaHWU TUIIOB JAThHl U BpeMeHU. [IBe ode-
BUIHEBIE TPOOJIEMEL:

* XorTs ons Tuna date 9YacOBOM IOSIC yKa3aTh HEJIb3s, 9TO MOXKHO CHeiaTh IJIs THIA time. B peanbHO-
CTH 9TO He OYeHb I10JIE3HO, TaK Kak 0e3 JaThl HeJIb3sI TOYHO ONIPEeesIUTh CMellleHre IIPY Ilepexone
Ha JIeTHEe BpeMsl.

e Tlo yMom4aHH1IO YaCOBOM MOSIC 3aJaeTCs IMOCTOSTHHEIM cMeleHreM oT UTC. 9To Tak>Ke He I03BO-
JISIeT Yy4eCTh JIeTHee BpeMs Ipu apudMeTHdeCcKUX olepalluii C JaTaMu, IepeceKalouMy I'PaHNIIb
JIeTHEro0 BpeMeHH.

[TosTomMy MBI COBETyEM HCIOIb30BaTh YaCOBOU IIOSC C THUIIAMHU, BKIIIOUAKOIIMMHU W BpeMs, U AaTy. MEl
He peKOMeHIyeM MCIIOIb30BaTh THUII time with time zone (x0T PostgreSQL mompmepXKuBaeT ero Ojs
CTaphIX MPUJIOXKEHUNW U COBMECTUMOCTH CO cTaHmapToM SQL). II71d THUIIOB, BK/IIOYAIOIIUX TOJBKO AATy
WY TOJIBKO BpeMs, B PostgreSQL mpepnmonaraeTcss MECTHEIU 9aCOBOU IIOSC.
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Bce 3HaueHUs gaTh ¥ BpEMEHU C YACOBBEIM IIOSICOM IpencTaBnsioTcs BHyTpu B UTC, a mpu nmepepmade
KJIMEHTCKOMY ITPUJIOKEHUIO OHU ITEPEBOASTCS B MECTHOE BPEMS, IIPU 3TOM YACOBOH ITOSIC TI0 YMOJTYaHUIO
OIIpenesisieTCs mMapaMeTpoM KoHurypanuu TimeZone.

PostgreSQL mo3BoJIsieT 3agaTh YaCOBOM IIOSIC TPEMSI CIIOCOOaMU:

* TlomHOe Ha3BaHMWE YAaCOBOTO I10sCa, HAIIPUMeEpP America/New_York. Bce momycTuMble Ha3BaHUS I1e-
pedHrCIeHbl B TPeACTaBJIEHNH pg_timezone_names (cM. Pasgen 52.32). OnpeneneHnsa 4aCOBBIX ITOS-
coB PostgreSQL 6epéT u3 MUPoOKO pacrpocTpaHéHHol 6a3sl IANA, Tak YTO UMeHa YaCOBBIX ITOSICOB
PostgreSQL 6yOyT BOCOPUHUMATL U OPYTHE IIPUTOKEHUS.

* AOGOpeBHaTypa 4aCcOBOT'O MOsica, HampuMep PST. Takoe ompenesieHre IIPOCTO 3afaéT CMeIleHne
ot UTC, B oTniuuue OT IIOJIHBIX Ha3BaHUM MOSICOB, KOTOPhIE KPOME TOT'O IToApa3yMeBaloT U IIpa-
BHJIa IIepexofa Ha JieTHee BpeMs. Pacmo3HaBaeMble abOpeBHATYPHI IIEPEYHCIeHE B IPeCcTaBiie-
HUM pg_timezone_abbrevs (cM. Pa3men 52.31). A6GpeBUaTyphl MOKHO MCIIOIb30BaTh BO BBOOH-
MBIX 3HQYEHUIX JaThl/BPEMEHU U B ollepaTope AT TIME ZONE, HO He B IapaMeTpax KOH(pUIrypaumuu
TimeZone u log timezone.

* IToMmumo ab66peBUaTyp U Ha3BaHUM 4acOBHIX 11051cOB PostgreSQL npuHuMaeT yKa3aHUS YaCOBBIX I10-
sicoB B ctuisie POSIX, kak onucano B Pa3snesne B.5. DTOT BapraHT OOBIYHO MEeHee IIPEAIIOYTUTENIEH,
YyeM HCIIO/Ib30BaHUe NMEeHOBAaHHOTO YaCcOBOTO II0siCa, HO OH MOXKeT OBITh e [UHCTBEHHEIM BO3MOXK-
HBIM, €CJIM [JIs Hy2KHOT'0 YaCOBOI'0O II0sica HeT 3amnucyu B 6a3e gaHHBIX [ANA,

Bkparie, pasnuune Mexay ab0peBruaTypaMy U ITOJTHLIMYE Ha3BaHUSIMU 3aKJII0YAIOTCS B cliemylomeM: ab-
OpeBUATypPHl MPEACTABIIAIOT onpenesieHHbi capur oT UTC, a moJjiHOe Ha3BaHMe MMOAPa3yMeBaeT ellle u
MeCTHOe IIpaBUJIO II0 IIEePeX0ay Ha JIeTHee BpeMs, TO eCTb, BO3MOXKHO, ABa casura oT UTC. Hanpuwmep,
2014-06-04 12:00 America/New_York IPeACTaB/ISIeT IOJIAEHb II0 MECTHOMY BpeMeHHU B Hpio-HopK, uTo
OJIsI JAHHOTO OHS OBIIO OBI IeTHUM BOCTOYHEIM BpeMeHeM (EDT munu UTC-4). Tak 94T0 2014-06-04 12:00
EDT 0003HavYaeT TOT XK€ MOMEHT BpeMeHHu. Ho 2014-06-04 12:00 EST 3aHaéT CTaHOAPTHOE BOCTOYHOE
BpeMs (UTC-5), He 3aBHUCSIEe O TOTO, IeHCTBOBAJIO TN JIeTHEE BPEMS B 3TOT JIeHb.

Mario Toro, B HEKOTOPHIX IOPUCOUKIMSX OfHA U Ta XXe ab0peBraTypa 4acoBOro Iosica 0O3Hadasa pa3Hbe
cosuru UTC B pa3Hoe BpeMsi; HantpuMep, ab0peBuaTypa MOCKOBCKOI'O BpeMeHHU MSK HEeCKOJIbKO JIeT O3Ha-
yama UTC+3, a 3aTeM crana o3HauaTh UTC+4. PostgreSQL o6pabaTriBaeT Takue abbpeBrUaTypH B COOT-
BETCTBUH C X 3HAYEHUSIMHU Ha 3aJaHHYIO JaTy, HO, KaK ¥ C IPUMEPOM BHIIIE EST, 9TO HE 06513aTEJIbHO
OyZeT COOTBETCTBOBATh MECTHOMY I'Da’KIaHCKOMY BPEMEHU B 3TOT [I€Hb.

HezaBucumMo OT (OpPMEI, PErucTp B Ha3BaHUAX M abO0peBHaTypax YaCOBBEIX IIOSICOB He BaxkeH. (B
PostgreSQL po Bepcuu 8.2 oH rue-To UMeJl 3HaYeHUeE, a Iae-To HeT.)

Hu HazBanus, HU ab0peBHUaTypPHl YaCOBBIX IIOSICOB, HE 3allIUTHI B CAMOM CEPBEpPE; OHU CUMTHIBAIOTCS U3
daiinoB KOHGUTYpaIy, HaXOOAIIUXCA B IYTAX . . ./share/timezone/ U .../share/timezonesets/ OT-
HOCHUTEJIbHO KaTajiora ycTaHOBKHU (cM. Pasgen B.4).

ITapameTp KoHpuUTrypaluu TimeZone MOXKHO YCTaHOBUTD B postgresql .conf WM JTIOOBIM APYTUM CTaH-
OapTHHEIM CIIOCOOOM, onucaHHEIM B ['1aBe 19. YacoBoil I1osic MOXKeT OBITh TaKKe OIIpefellEH CIIenyoIu-
MU CHelMabHBIMU CII0CO0aMM:

* YacoBou mosC OjId TEKYIIEro ceaHca MOXKHO YCTAHOBUTE C TOMOIIbI0 SQL-KoMaHOE SET TIME ZONE.
9To anmbTepHATUBHAS 3allCh KOMaHOH SET TIMEZONE TO, 60mee cooTBeTCTBYyIomasa SQL-cTaHOapTy.

* Ecnu ycTaHOBJIEHA IlepeMeHHasi OKPYKEeHUA PGTZ, KIHeHTH libpq “cnonb3yoT eé 3HaYeHHe, BBIIOJI-
HSISI IPY HOOKJIIOYEHUH K CEPBEPY KOMaHOy SET TIME ZONE.
8.5.4. BBoa uHTepBaJioB
3HaUeHus TUMA interval MOTYT OBITh 3alMCAHbI B CIEOYIONIEeN pacIiupeHHoN dopme:
[@Q] xommuecTBO enHHHIA [KOMHYECTBO €IHHHIA...] [HanpaBlIeHHE]

TOe xonuuecTBO — OTO YHCIIO (BO3MOXKHO, CO 3HAKOM); enxuuia — OOHO M3 3HAUEHMU: microsecond,
millisecond,second,minute,hour,day,week,month,year,decade,century,millennium(KOTOpHe
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0003HaAYa0T COOTBETCTBEHHO MUKPOCEKYHObI, MUJITUCEKYHIE, CeKYHObI, MUHYTHI, YacChl, THU, HEIEeH,
MECSIIIbI, TOObI, HEeCATUJIETUS, BeKa U ThICSIYeJIeTHs), IN00 9TU Ke CJI0OBa BO MHOXKECTBEHHOM Yucie, 1160
WX COKDPAIlEHUS; HampaBaeHre MOXKET IPUHUMAThL 3HaYeHUEe ago (Ha3aj) Uiau ObITh IyCTHIM. 3HAK @ SB-
JIsieTCs HeoOsI3aTeNbHEIM. Bce 3alaHHbIe BEJIMUUHEI PA3IUYHBIX e QUHUIL] CYMMUPYIOTCS BMECTE C YUETOM
3HaKa 4yuceJl. YKa3daHue ago MEHSEeT 3HaK BCEX MT0JIe Ha IPOTUBOIIOIOXKHLIN. DTOT CUHTAaKCUC TaKxXKe HC-
TIOJIb3yEeTCS IIPU BRIBOAE MHTEPBAsa, ecinu nmapaMeTp IntervalStyle umMeeT 3HaueHme postgres_verbose.

KonmuecTBa mHel, 94acoB, MUHYT U CEKYH[ MOXKHO ONpPEIENINUTh, He YKa3klBasd IBHO COOTBETCTBYIONIVE
enuHuiel. HanpumMep, 3anuch '1 12:59:10' paBHO3HA4YHA 'l day 12 hours 59 min 10 sec'.CoueTaHue
roja ¥ Mecslla TaKXkKe MOXKHO 3alucaTh Yepe3 MUHYC; HallpuMep '200-10' o3HadaeT TO, 3Ke 4TO U '200
years 10 months'. (Ha camoM pgesie TONIBKO 3TH KpaTKue (pOpMBI pa3penieHsl cTaHgapToM SQL u oHHU
HUCIOJIB3YIOTCS IIPU BHIBOME, KOTa IntervalStyle UMeeT 3HaYeHUeE sql_standard.)

HHTepBaiIbl MOKHO TaKXKe 3aIlliCHIBAThL B BuAe, onpeneneéHHoM B ISO 8601, mubo B «popMaTe ¢ KogaMu»,
OIMMCAHHOM B pa3gerne 4.4.3.2 3Toro craHgapTa, Tu00 B «albTePHATUBHOM (opMaTe», OMMCAHHOM B pa3-
mene 4.4.3.3. ®opMaT ¢ KOOaMH BBHITTISIOUT TakK:

P xomuuecTBO emHHHIIA [ KONHUeCTBO e€mHHHNA ...] [ T [ KOIHUECTBO €OHHHIA ...]]

CTpoKa JoIKHa HaYuWHATHCS C CUMBOJIAa P U MOXKeT BKIIIOUaTh TaKXKe T IIepef BpeMeHeM CyTOK. [lonycTu-
Mble KOIBI eOUHUII ITepeyuciielsl B Tabmuie 8.16. Kogbl e qUHUIT MOZKHO OITyCTHUTD HJIM yKa3aTb B JIIOOOM
IOpsOKe, HO KOMIIOHEHTH BPEMEHHU CYTOK OOJIZKHEL UATHU II0CJIe CUMBOJIa T. B 4acTHOCTH, 3HaYeHHUE KoJa
M 3aBHCHUT OT TOT'O, PacIiojlaraeTcCs JI4 OH [0 UJIU II0oCie T.

Ta6aumna 8.16. Kognl egnHHII BpeMeHHbBIX HHTepBasioB 1SO 8601

Kog 3HauyeHHe

Y TObI

M MecsIH (B maTe)

W Hegenu

D OHU

H YacCkl

M MUHYTH (BO BpEMEHH)
S CEKyHIHI

B anbTepHaTUBHOM ¢dopMarTe:

P [ rog—mecdgny—nmeHbr | [ T dYacel:MHHYTH:CEKYHIObl ]

CTPOKa OOJI>)KHA HAaUMHATHCSA C P, a T pa3aessieT KOMIOHEHTH OaThl U BpeMeHU. 3HaUeHUsT BHIPaXKaloTCs
YucjlaMH1 TakK ke, KakK 1 B gatax ISO 8601.

IMpu 3amucy UHTEPBAIbHON KOHCTAHTHI C YKa3aHUEM roaer UJIHM MPUCBAaWMBAHUU CTOJIOIY TuIa interval
CTPOKH C oMy, HHTEPIIPeTallis HeIIOMeYeHHEIX BeJIMYNH 3aBUCHUT OT nonest. HampuMep, INTERVAL "1
YEAR BOCIIPHHHMAETCS Kak 1 rof, a INTERVAL '1' — Kak 1 cekyHma. Kpome Toro, 3HaUYEHUS «CIIpaBa»
OT MEHBIIIETO 3HAYAIIlero MOoJIsi, 3aJaHHOT0 B OTIPEfieNIEHUN nosei, MMPOCTO OTOpackiBatoTcs. Hampumep,
B 3alMCH INTERVAL '1 day 2:03:04' HOUR TO MINUTE OymyT OTOPOIIIEHHI CEKYHIBI, HO HE IeHb.

CormacHo ctaamapTy SQL, Bce KOMIIOHEHTH 3HaUeHU interval qoKHEL OBITH OMHOT0 3HaKa, U BEAYIINi
MMHYC IPUMEHSETCSI KO BCeEM KOMIIOHEHTaM; HalPpUMepP, MUHYC B 3alUCH '-1 2:03:04' OPUMEHSETCSA
U K OHIO, M K YacaM/MuHyTaM/cekKyHOaM. PostgreSQL mo3BosisgeT 3apgaBaTh [AJI1 Pa3HBIX KOMIIOHEHTOB
pa3Hble 3HAKU U TPaOuIMOHHO oOpabaThiBaeT 3HAK KaxKAOTr0 KOMIIOHEHTA B TEKCTOBOM MPENCTaBIIEHUN
OTHEJIbHO OT APYruX, TaK YTO B JAaHHOM CJIy4Yae dYacChl/MUHYTHI/CEKYHOL OYOYT CUUTATHCS ITOIOKHUTEITh-
HBIMU. Ecnu ImapaMeTp IntervalStyle mMeeT 3HAaYEHHE sql_standard,BeﬂyunﬁiSHaK IIPUMEHAETCs
KO BCeM KOMIIOHEHTaM (HO TOJIbKO eCJIM OHU He cofiepzKaT 3HaKHU SBHO). B IpoTUBHOM ciydae AelCTBY-
0T TPaguIMoOHHLIEe mpaBuna PostgreSQL. Bo n3bexkaHre HEOMHO3HAYHOCTH PEKOMEHOyeTCs m00aBIsATh
3HaK K KaXA0My KOMIIOHEHTY C OTPULATEJIbHEIM 3HAaYEHUEM.
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3Ha4yeHUs interval XPaHATCS B BUAE TPEX LIEJIOYUCIIEHHBIX TIOJIEN: MECSIbI, JHU U MUKPOCEKYHOEI. JTH
TI0JISI XPAHATCS OTHENIbHO, IIOCKOJIBKY KOJIMYECTBO JAHEM B Mecsllie BapbUPYyeTCs, a HeHb MOXKET COCTOATh
u3 23 unu 25 4acoB IIpPHU IIepexole Ha JieTHee/3uMHee BpeMsa. BxomHas CTpoKa MHTepBajla, B KOTOPOH
HUCIIONIB3YIOTCS OPYyTHe eAMHULIEI U3MePEHUsI, HOpMaJIU3yeTCs B 9TOT (popMaT, a 3aTeM CTaHIapTU3UPO-
BaHHBIM 00pa30M PEKOHCTPYUPYETCS AJIST BEIBOMA, HAIIPUMED:

SELECT '2 years 15 months 100 weeks 99 hours 123456789 milliseconds'::interval;
interval

3 years 3 mons 700 days 133:17:36.789

3meck HeOenu, 1oy KOTOPBIMHU IIOHUMAIOTCA «7 mHEen», OBLIH COXpPaHEeHHI OTOEJIBHO, a MEHBIIINE U OoJbIlIIe
€OVWHUIBEI U3MEPEHNA BPEMEHHU OBLIN O6'B€JII/IHGHLI U HOPMAJIN30BAHHI.

3HaYeHUs IIOJIed MOTYT COOepzKaTh APOOHYIO YacTh, HAIIpuUMep '1.5 weeks' wiaH '01:02:03.45'. OgHa-
KO TIOCKOJIbKY interval COOEPKUT TOJIBKO IleJIble eQUHUIIL, TPOOHLIE 3HAYEHM S MOIXKHEI OBITH Tpeobpa-
30BaHHI B 60j1€e MeNIKMe eOuHUIL. [Ipo0HbIe YacTU eIUHUI], IIPEBHIIIAIONINX MECSIIbI, OKPYTJISIOTCS A0
1IeJIOT0 YMCjla MecsleB, HallpuMep '1.5 years' IIpeobpa3yeTcsa B 'l year 6 mons'. [IpoOHBIE YacTU
Hemenb U OHEM IepeCcyYuTHIBAIOTCS B ILIEI0€ YUCIIO OHEM M MUKPOCEKYHM, U3 pacuéTa, 4To B Mecsie 30
OHEeU, a B CyTKax — 24 4aca, HaupuMep, '1.75 months' CTAQHOBHUTCA 1 mon 22 days 12:00:00. Ha
BBIXOfI€ TOJIBKO CEeKYHObI MOTYT UMETh OPOOHYIO YaCThb.

B Tab6nuiie 8.17 nmoka3zaHO HECKOIBKO IIPUMEPOB [IOITYCTUMBIX BBOOUMEBIX 3HAUEHUM THUIIA interval.

Ta6iaumna 8.17. BBog HHTEepBaJ/IOB

IIpuMmep Onucanue

1-2 CranpaptHbif popMmaT SQL: 1 roxg u 2 Mecsiia

3 4:05:06 CranpmaptHbift dopmaT SQL: 3 gHsa 4 yaca 5 MUHYT
6 CexyH[

1 year 2 months 3 days 4 hours 5 minutes 6 |TpamunuoHHBIN ¢hopmMaT Postgres: 1 rom 2 Mmecsiiia

seconds 3 oHsa 4 yaca 5 MUHYT 6 CEKyH[

P1Y2M3DT4H5M6S «®opmMmart ¢ kogamu>» ISO 8601: To Ke 3HaUEHNE,

4YTO U BHIIIIE

P0001-02-03T04:05:06 «AnbTepHaTuBHBIN popmaT» ISO 8601: To Ke 3Ha-
4yeHUe, YTO U BEIIIE

5.5. BbiBOAO UHTEpBaJioB

Kak o0bsicusimoch paHee, PostgreSQL xpaHUT 3HAYEHUS interval B BUe MECSIEB, THEW U MUKPOCEKYH]I.
ITpu BEIBOOE 3HauUeHUEe MecsleB Mpeobpal3yeTcs B IOOBl U MeCSIbl IYTEM fejleHus Ha 12. 3HaueHUe B
OHSX oToOpakaeTcs KaK eCTh. 3HaUeHUe B MUKPOCEKYHax Ipeobpa3yeTcss B Yachl, MUHYTHI, CEKYHOLI
U OONU CeKyHObl. TakuM oO6pa3oM, MecCsIlbl, MUHYTH U CEKYHIOH HUKOTHa He OyAyT BEIBOOUTLCS BHE AUa-
na3o0H0B 0-11, 0-59 u 0-59 cooTBETCTBEHHO, TOTTIa KakK oToOpakaeMble 3HaUEeHUS B rofjax, JHIX U Yacax
MOT'YT OBITH MOBOJILHO GonbiuMu. (YTOOH IepeHecTH OOJIbIlINe 3HAUYEHUS OQHEU U 4acoB B CIIENVIOIIlee
11oJie, MOXKHO UCIIOJIb30BaTh PYHKIINU justify_days U justify_hours.)

dopMmaT BBIBOfma THIla interval MOXKeT ONpPeNessAiThCA OOHUM U3 YETHIPEX CTHUJIeN: sqgl_standard,
postgres, postgres_verbose ¥ iso_8601. BriOpaTb HYXKHBIM CTUIb IIO3BOJISIET KOMaHOa SET
intervalstyle (II0 yMOT4aHUIO BEIOpAH postgres). [IpuMepsl (GOpMaTOB PA3HBIX CTUJIEH MOKA3aHBI B
TabGnuile 8.18.

Ctuns sql_standard BEIIAET Pe3yIbTaT, COOTBETCTBYIOIIMY cTaHAapTy SQL, ecnu 3HaueHNe MHTepBasa
YOOBJIETBOPAET OrPaHUYEHUAM CTaHOaApTa (I/I COOepPXKurT 1100 TOJILKO oo U MeCHll, 1100 TOJILKO OEeHb U
BpewMs, U IIPHU 3TOM BCe€ €I'0O KOMIIOHEHTEI OJHOI'O 3HaKa). B IIPOTUBHOM CJIy4da€ BEIBOOUTCA I'OA-MeCsI], 3a
KOTOPHIM HIOET maTa-BpeMsi, a B KOMIIOHEHTHI [IJIs OMHO3HAYHOCTH SIBHO HOOABIISIOTCS 3HAKH.

BrIBOQ B CTUJIE postgres COOTBETCTBYET OpMaTy, KOTOPHIM ObINT npuHAT B PostgreSQL po Bepcuu 8.4,
Korma nmapametp DateStyle umesn 3HaueHue ISO.
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BEIBOA B cTHJIE postgres_verbose COOTBETCTBYET (popmaTy, KOTOPHIH OblT MpuHAT B PostgreSQL mo Bep-
cuu 8.4, Korfa 3HaueHWeM ITapaMeTpPoM DateStyle OBIIO HE ISO.

BriBom B cTHIIE iso_8601 COOTBETCTBYET «dhopMaTy C KogaMu» OIMCaHHOMY B pa3zeine 4.4.3.2 ¢dopMaTa

ISO 8601.

TaoOauma 8.18. IlpumMepsl CTU/IEH BHIBOIA HHTEPBAJIOB

Ctunp

HHTepBaj roa-MecsiIl

HNHTEpBa/]I €Hb-Bpe-
Ms1

CMelIaHHBIH HHTEP-
BaJI

sgl_standard

1-2

3 4:05:06

-1-2 +3 -4:05:06

1 year 2 mons

3 days 04:05:06

-1 year -2 mons +3 days

postgres

-04:05:06
©@ 3 days 4 hours 5 mins |@ 1 year 2 mons -3 days

postgres_verbose ©@ 1 year 2 mons

6 secs 4 hours 5 mins 6 secs
ago
iso_8601 P1Y2M P3DT4H5M6S P-1Y-2M3DT-4H-5M-6S

8.6. Jlormyeckum Tvn

B PostgreSQL ecth cranmapTHEIM SQL-TUI boolean; cM. Tabnuiry 8.19. Tum boolean MOXKET UMETH CJie-
OyIoIINe COCTOsTHUSA: «true», «false» u TpeTbe cocTosHue, «unknown», KoTopoe npencrasnaseTca SQL-
3HayeHueM NULL.

Taonauma 8.19. JIoruyeCcKHuH THII JaHHBIX

Hmsna Pa3mep Onucanue

boolean 1 6auT COCTOSIHUE: UCTHUHA UJIN JIOXKDb

Jlornuyeckue KOHCTAHTHI MOTYT IIPEOCTABIIATBCA B SQL-3anpocax ClIeOyIOIIUMHU KIIIOYEBBEIMU CJIOBAMH
SQL: TRUE, FALSE ¥ NULL.

OyHKIIVS BBOOA OAaHHBIX TUIIA boolean BOCIPUHUMAET CJIeAYIOIIYe CTPOKOBEIE IIPeNCTaBIEeHUs COCTOSI-
HUA «true»:

true
yes
on

1

U criemylolue IpencTaBieHus cocTosaHus «false»:

false
no
off

0

Takxke BOCIIDMHUMAIOTCA YHUKAJILHEBEIE Hpe(bI/IKCBI 9THUX CTPOK, HAllpUMeEp t HUJIHU n. Pel"I/ICTp CHMBOJIOB HE
HMeEeT 3Ha4YEeHHus, a HpO6€J’[beIe CHMBOIJIBI B Ha4YadJie U B KOHII€ CTPOKH UTHOPHUPYIOTCHA.

OyHKUMS BEIBOAA HAaHHBIX THUIA boolean BCETAa BHIIAET t MJIM f, KaK MoKa3aHo B [Ipumepe 8.2,

ITIpumep 8.2. Ucnoiab30BaHHUE THIIA boolean

CREATE TABLE testl (a boolean, b text);
INSERT INTO testl VALUES (TRUE, 'sic est');
INSERT INTO testl VALUES (FALSE, 'non est');

SELECT * FROM testl;
a | b
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t | sic est
f | non est

SELECT * FROM testl WHERE a;
a | b

t | sic est

KmniouyeBrle cioBa TRUE U FALSE SIBISIIOTCS NPEAIIOYTUTENIBHEIMU (COOTBETCTBYIOIIMMHU CcTaHOapTy SQL)
IOJISI 3aIllMCU JIOTUYeCKuX KOHCTaAHT B SQL-3ampocax. Ho BBl TakKe MOXKeETe MCIOJIb30BaTh CTPOKO-
BHIE IIPENICTaBJIEHUs, KOTOPhIEe AOIIyCKaeT CUHTAKCHC CTPOKOBBIX KOHCTAHT, ONKMCAHHHEIN B [logpa3sme-
ne 4.1.2.7, HaupuMmep, 'yes': :boolean.

3aMeTBTe, 4YTO IIPHU aHalMu3e 3anpoca TRUE M FALSE aBTOMATH4YE€CKH CYHUTAIOTCS 3HAYEHUSAMH THUIIA
boolean, HO OJigd NULL 3TO He TakK, IIOTOMY 4YTO €My MOZXKeT COOTBETCTBOBATH JII000# THII. HOSTOMY B
HEKOTOPEIX KOHTEKCTaX MOZXKeT HOTpe6OBaTbCH IMpuBEeCTU NULL K THUITY boolean sIBHO, HAIpuMep TakK:
NULL: :boolean. C Opyro¥ CTOPOHE], IPUBEOEHNE CTPOKOBOM KOHCTAHTHL K JIOTUYECKOMY THUIY MOIKHO
OIIYCTHUTE B T€X KOHTEKCTaX, I'l€é aHaJIn3aTOP 3aIlIpoCa MOXKET IIOHATEL, 4YTO GYKBaJ'IbHOG 3HA4YeHue O0JIXK-
HO UMETh TUII boolean.

8.7. Tunbl Nnepe4yuncsieHnm

Tumnel mepeyncienuii (enum) onpenensaoT CTaTUYEeCKUN YIIOPSIOOoYeHHbW HaOop 3HaYeHUH, TaK XKe Kak
U THUIIBI enum, CYLIECTBYIOIIHUE B Psfe S3LIKOB IPOTPaMMMUPOBaHUSA. B KauecTBe NEPEYUCIEHUsST MOXKHO
MIPUBECTY OHU HeOenu UIu Habop COCTOSHUM.

8.7.1. O6baBNneHUe NnepevumncsieHmun
Tun mepeuncneHuy co3garoTcs ¢ nomoInkio Komauasl CREATE TYPE, HanpuMep Tak:
CREATE TYPE mood AS ENUM ('sad', 'ok', 'happy'):;
Co3maHHBIE TUITEI eNUM MOXKHO MCIIOJIb30BaTh B OIIpefeleHuAX Tabnu U QyHKIIUN, KaK U JT00kle 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

,,,,,, e

Moe | happy

(1 row)

8.7.2. Nopapok

IMopsook 3HaYEeHWHN B MEPEYUCIIEHUN OTPENessieTCs TOCIeq0BaTeTbHOCThIO, B KOTOPOM ObIIM YKa3aHBI
3HAYEHUs MIPU CO3[aHWM THUTA. [lepedyncieHus MOAAepPKUBAIOTCS BCEMM CTaHOAPTHLIMM OTIepaTOopaMu
CpaBHEHUS U CBSI3aHHBIMU arperaTHHIMU QyHKIMIMU. Hampumep:

INSERT INTO person VALUES ('Larry', 'sad');
INSERT INTO person VALUES ('Curly', 'ok');
SELECT * FROM person WHERE current_mood > 'sad';
name | current_mood

_______ +______________

Moe | happy

Curly | ok
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(2 rows)

SELECT * FROM person WHERE current_mood > 'sad' ORDER BY current_mood;

name current_mood
_______ +______________
Curly | ok

Moe | happy

(2 rows)

SELECT name

FROM person

WHERE current_mood = (SELECT MIN (current_mood) FROM person);
name

8.7.3. be3onacHOCTb TMNa

Bce Tunel nepedncieHUu CYUTAIOTCSI YHUKAJILHBIMU U [I03TOMY 3HAUYEeHUS Pa3HBbIX TUIIOB HEJIb3s CPaB-
HUBaATh. B3TJISHUTE Ha 3TOT IIPUMEp:

CREATE TYPE happiness AS ENUM ('happy', 'very happy', 'ecstatic');
CREATE TABLE holidays (

num_weeks integer,

happiness happiness
)
INSERT INTO holidays (num_weeks, happiness) VALUES (4, 'happy');
INSERT INTO holidays (num_weeks, happiness) VALUES (6, 'very happy');
INSERT INTO holidays (num_weeks, happiness) VALUES (8, 'ecstatic');
INSERT INTO holidays (num_weeks, happiness) VALUES (2, 'sad');
OUIMBKA: HeBepHOe 3HauYeHHUe IOiId [epeuucineHud happiness: "sad"
SELECT person.name, holidays.num_weeks FROM person, holidays

WHERE person.current_mood = holidays.happiness;

OUIMBKA: omnepaTop He cymecTByeT: mood = happiness

Ecnu BaM mefCTBUTENBLHO HYKHO CHe/IaTh YTO-TO II0H00HO0e, BE MOXKeTe JTH00 peaTu30BaTh COOCTBEHHEIN
omeparTop, 1160 TBHO IMpeoObpa30oBaTh TUIILI B 3aIIPOCE:

SELECT person.name, holidays.num_weeks FROM person, holidays
WHERE person.current_mood::text = holidays.happiness::text;
name | num_weeks

8.7.4. TOHKOCTM peasnin3auum

B meTkax 3HaUYeHUM perucrTtp uMeeT 3HadeHHe, T. €. 'happy' U 'HAPPY' — He OOHO U TO XKe. TakXe B
MeTKaX UMEIOT 3Ha4YeHHue Hp06eHbI.

XOTsI TUOH-TIEPEYHCIIeHNS IPpedHa3HaYeHEl ITPexae BCero Ojisi CTaTUYeCKuX HaOOpOB 3HAYEHUM, UMeeT-
CsI BO3MOXKHOCTh I00aBJIsITh HOBBIE 3HAYEHUS B CYIIECTBYIOIIUY TUII-TIEPEYNCIIEHNE U IIEPEUMEHOBEIBATh
3HayeHusa (cM. ALTER TYPE). OgHako yOansTh CyIIeCTBYIOIIMe 3HaUYEHUS U3 IIepPedYrcieHns, a TaKXe
U3MEHSTh UX ITOPSIO0K, HEJIb35T — [JIs ITONy4YeHUsI HYKHOI'0 pe3yabTaTa IPUOETCS YOAIUTb U BOCCO30aTh
3TO IIepedYucieHue.

3HaueHNe enum 3aHUMaeT Ha aucke 4 6aviTa. [I1rMHa TEKCTOBOM METKU 3HAUYEHUS OrpaHnuYeHa IlapaMeT-
POM KOMITHUISALIMY NAMEDATALEN; B CTaHOApPTHHIX cOopkax PostgreSQL oH orpaHmuyuBaeT OIuHY 63 Oati-
TaMM.
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ComocTaBJieHUsI BHYTPEHHUX 3HAYEHUH enum C TEKCTOBEIMU METKaMH XPaHSITCSA B CHUCTEMHOM KaTaJjiore
pg_enum. OH MOXKeT OBITH IOJIE3EH B PSOE CIIydaeB.

8.8. l’eoMeTpuyeckue Tunol

l'eoMeTpUYeCcKre TUIHI JaHHBIX IIPEOCTABASIOT 0OBEKTH B ABYMEPHOM IIPOCTPAHCTBE. Bce cyIlecTByio-
mue B PostgreSQL reoMeTpudecKkre TUMH nepedunciiensl B Tabmule 8.20.

Tao6auna 8.20. l'eoMmeTpuYeCKHEe THIIBI

HNmsa Pa3zmep OnucaHue IIpencraBiienue
point 16 6auT Touka Ha HJIOCKOCTH (x,y)
line 24 OariTa BeckoHeuyHas npsMas {A,B,C}
lseg 32 OatiTa OT1pe30K [(x1,y1),(x2,y2)]
box 32 bariTa [TpssMOyronpHUK (x1,y1),(x2,y2)
path 16+16n OauT 3aKpHITHHY ITyTh (TOTOOHBIN MHOTO- ((x1,y1),...)
YT OJILHUKY)
path 16+16n 6auT OTKpPBITHIY Ty Th [(x1,y1),...]
polygon 40+16n O6amT MHoroyropHUK (omo0HbIN 3akpeiTOMy |((x1,y1),...)
IIyTH)
circle 24 banTa OKpYKHOCTh <(x,y),r> (11eHTp
OKPY2KHOCTH U pa-
puyc)

Bo Bcex 3Tux THIax OTOENbHEIE KOOPOWHATHI XPAHSITCA KaK 4YHCJla THUIIA double precision (floatS).

I7151 BBITTOMHEHUS PA3IUYHBIX TEOMETPHUYECKHUX OIlepalliii, B YaCTHOCTH MAacCINTaOMPOBAHUS, BpallleHUs
U ompenesnieHus nepecedenuit, PostgreSQL mpepnnaraer 6oraTeiyi Ha60op QYHKIUM U onepaTopoB. OHU
paccmaTtpuBalpTca B Pasgene 9.11.

8.8.1. Toukm

Toykum — 9TO OCHOBHOM 9711€MeHT, Ha 0a3e KOTOPOT'O CTPOATCA BCe OCTAJIbHBEIE TEOMETPUYECKHNE THUIIEL.
3HauyeHUs THUIA point 3alHCBLIBAIOTCS B OJHOM U3 OBYX (bOpMaTOB:

Ir'ne x 1 y — KOOPAWHATHEI TOYKHU Ha IIJIOCKOCTH, BEIPDAXKEHHEBIE€ YHUCJIaMU C mJIaBaloIe TOYKOU.

BEIBOOSITCSI TOYKH B IIEPBOM (hopMarTe.

8.8.2. NMpambie

[TpssMEBIe TIPEACTABASIOTCSA TMHEWHBIM YPaBHEHUEM AX + By + C = 0, TOe A ¥ B He MOTYT OBITH paBHH 0
OOHOBPEMEHHO. 3HAYEHUS THUNA 1ine BBOOSTCS U BEHIBOOSATCS B CIIEAYIOMIEM BUAE:

{4, B, C}

Kpome Toro, miis BBOia MOZKET MCIIOJIE30BATHCS JII00ast M3 9TUX (HOPM:

[ (x1 , y1) , (x2, y2) ]
( (x1, y1) , (x2, y2))
(x1, y1) , (x2, y2)
x1 , yl ’ x2 , y2
roe (x1,yl) U (x2,y2) — OBe pa3fInYHble TOYKHU HA OAHHOU IIPSIMOIM.

8.8.3. OTpe3ku
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OTpe30K MIPECTaBIsSeTCs ITapoi TOUEeK, OIIPeOeIsIoNIuX KOHIIE OTpe3Ka. 3HaYeHus TUMNa lseg 3alUCH-
BAIOTCS B OOHOU U3 CIEeOVIOMUX (HopM:

[ ( x1, y1) , (x2, y2) 1
( (x1, y1) , (x2, y2))
(x1 , y1) , (x2, y2)
x1 , yl , x2 , y2

roe (x1,yl) U (x2,y2) — KOHIEL OTpe3Ka.
BriBomsTCSI OTPE3KM B IIEpBOM (popMare.

8.8.4. NMNpaMOYrosibHUKH

[TpAMOYTONBHUK TPENCTABIAETCS IBYMS TOUKaMU, HAXOOSIIMMUCS B IPOTUBOMIOJIOKHEIX €70 yriax. 3Ha-
YeHHs TUIIA box 3aMHCHIBAIOTCSA B OMHOM M3 CJIEOYIOIINX QOpM:

((x1 , y1) , (x2, y2) )
(x1, y1) , (x2, y2)
x1 , yi , x2 , y2
roe (x1,yl1) U (x2,y2) — NPOTUBOIIONOXKHLIE YTJIEl IPAMOYTOIbHUKA.

BriBomsATCS IPSMOYTOIBHUKYM BO BTOPOM popMe.

Bo BBOOMMOM 3HAYEHUU MOTYT OBITH YKa3aHHI JTI00kIE IBa TPOTHUBOTIOJIOKHBIX yIila, HO 3aTEM OHU OyOyT
YIOPSOOYEHH, TaK YTO BHYTPHU COXPAHSATCS MPAaBHIN BEPXHUHN U JIEBBIM HUKHUM YTIIBI, B TAKOM TTOPSOKE.

8.8.5. NMNytmn

Ilytu npencTaBisioT coOO0M CIUCKHU COEIMHEHHEIX TO4YeK. IIyTu MoryT OBITH 3aKkpbimbiMU, KOTHa Iogpa-
3yMeBaeTCs, YTO IIepBas 1 II0C/IeHsIs TOYKa B CIIMCKe COeIUHEHI, UIH OMKPblMblMU, B IPOTUBHOM CIIy-
4Jae.

3HaYeHUS THUIIA path 3alKUCHIBAIOTCS B OOQHOM M3 CIEOYIOIIUX (GOpM:

[ (x1 , y1) , ... , ( xn , yn ) 1
((x1 , y1 ) , .., ( xn, yn ) )
(x1 , y12) , ... , (xn , yn)
(x1 , y1 ;e g xn , yn )
x1 , yl ;e g xn , yn

rIe TOYKH 3a[aioT Y3JIbl CETMEeHTOB, COCTABIISIONINX MyTh. KBagpaTHBIE CKOOKH ( [ ] ) YKa3bIBAIOT, YTO IYTh
OTKPHITHIM, a KPyTJIkie ( () ) — 3aKpHITHINA. Korga BHEITHME CKOOKH OITyCKalOTCsI, KaK B IIOKA3aHHBIX BHIIIE
TIOCJIeAHUX TPEX hopMaX, CUMTAETCS, YTO NyTh 3aKPHITHIN.

ITyTu BBIBOOSITCSI B IEPBOM UJIM BTOPOM (hOPME, B COOTBETCTBUU C TUIIOM.

8.8.6. MHOroyrosibHUKHU

MHOTrOyTOJIbHUKHY TPEICTaBIIAIOTCS CIIMCKAMU TOY€EK (BEePIINH). MHOTOYTOJIbHUKHY ITOX0KY Ha 3aKPHITHIE
IIyTH, HO BA2KHOE CEMaHTUYECKOE OTINYNE COCTOUT B TOM, YTO MHOTOYT'OJIbHUK CYUTAETCS COAEPKAIIUM
0061acTh BEYTPH HETO, a IyTh — HeT.

Baxnoe pa3nu4due B peaJin3dallui MEe2Ky MHOT'OYI'OJIbHUKAMHU U IIYTAMHA 3dKJII0O9YAeTCA B TOM, 9YTO COXpPa-
HEHHOEe IIpenCTaBJieHrne MHOT'OYT'OJIbHMKA BKJIIOYaAeT €ro HaUMEHbIINHN Opr}KaIOH.[I/Iﬂ IIPAMOYTOJIbHHUK.
31O YCKOpsAeT OHpeJIeJ'IéHHBIe Ollepaliuu IIOMCKAQ, XO0TA BEIYHCIIEHHE OKPYZXKaKIIero mIpAaMOyroJIbHHKaA OO-
GaBiseT HU3OEP2XKKHU ITPU ITIOCTPOEHNU HOBBEIX MHOT'OYI'OJIbHHUKOB.

3HaYeHUs THUIIA polygon 3aIKUCHIBAIOTCS B OOHOM M3 CIEOYIOIIUX (GOpM:

((x1, y1), ..., (xn, yn) )
(x1t, y1), ..., (xn, yn)
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(x1 , vyl roeee xn , yn )
x1 , vyl roeee xn , yn

roe TOYKHU 3aJal0T Y3JIbl CE(IrMEHTOB, o6pa3y101.u;1/1x I'paHUIy MHOIOYT'OJIBHHUKA.

BrIBOOATCS MHOTOYTOJIBHUKHU B IIEPBOM ¢opMare.

8.8.7. OKpy>XHOCTH

OKpPYKHOCTH 3aHal0TCsS KOOpPOWHATAMH IIeHTPa UM pPaguycoM. 3HAYEeHUs THUMA circle 3alMCHIBAIOTCS B
OOHOM U3 CIeOyIonux ¢opMaToB:

>

)

< (x, y)
( (
(

%
P Y ) o
y

14

SRR
NN

rme (x,y) — LIEeHTP OKPYKHOCTH, a r — €€ pafauyc.

BEIBOOSITCSI OKPYZKHOCTH B IIepBOM dopMarTe.

8.9. Tunsbl, onuchiBaloLLue ceTeBble agpeca

PostgreSQL mpepnnaraeT TUIB JaHHBIX [/ XpaHeHus agpecoB IPv4, IPv6 u MAC, moka3aHHBIe B Tab-
nuue 8.21. Il XpaHEeHUsI CETEBBIX afpEeCOB JIyYIlle UCIIOIb30BaTh 3TU TUIIH], & HE IIPOCTEIE TEKCTOBLIE
CTPOKHM, Tak Kak PostgreSQL npoBepseT BBOOMMEIE 3HaYEHUS HaHHBEIX TUIIOB U IPeOoCTaBIIsAET CIiellna-
JIN3UPOBAHHBIE OTIEPATOPHI M GYHKUIMU it paboThl ¢ HUMHU (cM. Pasmen 9.12).

Ta6auna 8.21. Tunbl, ONKHCHLIBAIOIIHE CeTEeBbIe aJapeca

Hms Pa3mep OnucaHue

cidr 7 unu 19 6auT Cetu 1Pv4 u IPv6

inet 7 unu 19 6auT Y3nel u cetu IPv4 u IPv6
macaddr 6 6auT MAC-agpeca

macaddrs8 8 OauT MAC-anpeca (B popmate EUI-64)

[Tpu copTuUpOBKE TUIIOB inet W cidr, agpeca IPv4 Bcerma uoyT go agpecos IPv6, B ToM 4ucie agpeca
IPv4, Bkntoy€HHBIE B [PV6 MK commocTaBieHHbBIe ¢ HUMH, HanmpuMmep ::10.2.3.4 unu ::ffff:10.4.3.2.

8.9.1. inet

Tun inet comepxkut IPv4- unu IPv6-ampec y3/a U MOXKeT TakKe COOepzKaTh ero MOACEeTh, BCE B OMHOM
nose. ITogceTh peACcTaBAsIeTCS YUCIIOM OUT, ONPedesaIoninX agpec CeTH B afpece y3na (MU «MacKy
cetn»). Ecnu Mmacka cetu paBHa 32 Oyis agpeca IPv4, Takoe 3HadeHUe IpefCcTaBiseT He II0OACETh, a OIpe-
mennéHHbIN y3en. Agpeca IPv6 umetot giuny 128 6T, TO3TOMY YHUKAILHBIN aipec y3j1a 3aaeTcs C Mac-
Ko¥ 128 6uT. 3aMeTbTe, 4TO KOT[a HYKHO, YTOOR IPUHUMAJIMCh TOJIBKO afpeca CeTel, CJIeiyeT UCIIOb-
30BaTh TUM cidr, a HE inet.

BBogumble 3HaUEHUS TAKOT'O THUIIA OJI?KHEI UMeTh popMaT anpec/y, e agpec — aapec IPv4 unu IPv6,
a y — 4ucno OUT B MackKe ceTH. ECTU KOMIIOHEHT /y OITyIleH, MacKa CEeTH CUMUTAEeTCs pPaBHOM 32 mis
IPv4 u 128 gnsa IPv6, Tak 4TO 9TO 3HaUYeHue OyIOeT MpPeOCcTaBiIsaTh OOUH y3ei. IIpu BEIBOOe KOMIIOHEHT /
y OIIyCKaeTCs, eClIU CEeTEeBOM afpec OoIpenesisaieT agpec OOHOTO y3ia.

8.9.2. cidr

Tun cidr comepxkut onpenenenue cetu [Pv4d unu IPv6. BxogHble 1 BEIXOOHBEIE (DOPMAaTH COOTBETCTBY-
o1 cornamenusaM CIDR (Classless Internet Domain Routing, BecknaccoBas MexceTeBass agpecalius).
OnpepesieHne CETH 3aIllMCHIBAeTCs B popMaTe agpec/y, Toe anpec — MUHUMAIBLHBIM apec B CETH, TIpe-
CTaBlIeHHHH B Bume agpeca IPv4 unu IPv6, a y — umcio 6ut B Macke cetu. Ecnu y He yKa3bIBaeTcCH,
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9TO 3HA4YE€HHN€ BEIYHUCIIAETCA IIO CTapOﬁ KJIaCCOBOHU CXeMe HyMepalluu ceTeu, HO IIPU 3TOM OHO MOXKET
OBITH YBEJINYEHO, YyTOOLI B HET'O BOIIIM BCe OAMTHI BBe)IéHHOFO agpeca. Ecnu B ceTeBOM agpece CIipaBa
OT MACKH CeTHU OKAaXyTCA OHMTHLI CO 3HAYEHUEM 1, on 6YI[eT CYHTATLCS OIMHOOYHEIM.

B Ta6murie 8.22 moka3aHbl HECKOJIBKO IIPUMEPOB afpeCcoB.

TaOauma 8.22. IlpuMepsl JOIMYCTHMbIX 3HAYEHHH THIIA cidr

BBoguMoOe 3HaYeHHe cidr

BniBoguMoOe 3HaueHHe cidr

abbrev ( cidr)

192.168.100.128/25

192.168.100.128/25

192.168.100.128/25

192.168/24 192.168.0.0/24 192.168.0/24
192.168/25 192.168.0.0/25 192.168.0.0/25
192.168.1 192.168.1.0/24 192.168.1/24
192.168 192.168.0.0/24 192.168.0/24
128.1 128.1.0.0/16 128.1/16
128 128.0.0.0/16 128.0/16
128.1.2 128.1.2.0/24 128.1.2/24
10.1.2 10.1.2.0/24 10.1.2/24
10.1 10.1.0.0/16 10.1/16

10 10.0.0.0/8 10/8
10.1.2.3/32 10.1.2.3/32 10.1.2.3/32

2001:4f8:3:ba::/64

2001:4f8:3:ba::/64

2001:4f8:3:ba/64

2001:418:3:ba:
2e0:81ff:fe22:d1f1/128

2001:4f8:3:ba:
2e0:81ff:fe22:d1f1/128

2001:418:3:ba:
2e0:81ff:fe22:d1f1/128

o ffff:1.2.3.0/120

o ffff:1.2.3.0/120

o ffff:1.2.3/120

ffff:1.2.3.0/128

ffff:1.2.3.0/128

ffff:1.2.3.0/128

8.9.3. Paznmuma inet M cidr

CyuiecTBEHHBIM pa3NnuyyeM TUIIOB AAaHHBIX inet U cidr SBISETCS TO, YTO inet IPUHUMAaET 3HAYEHUS
C HeHyJIeBbIMU OMTaMU CIIpaBa OT MacKH{ CeTH, a cidr — HeT. Hanpumep, 3HaueHUe 192.168.0.1/24
SIBIISIETCSI OOMYCTHMBIM IJIsSI TUIIA inet, HO HE OJIA cidr.

text U abbrev.

ITogcka3ka

Ecnu Bac He ycTpauBaeT BHIXOOHON opMaT 3HAUYEHUH inet WU cidr, HOTPoOyiTe GYHKIIUH host,

8.9.4. macaddr

Tun macaddr npegHa3HadeH O xpaHeHuss MAC-agpeca, IpUMEPOM KOTOPOT'O SABJISIETCSA agpec CeTeBOu
nnatel Ethernet (xors MAC-agpeca IpUMeHSIOTCS W OJI OPYTUX Iejieit). BBomuMble 3HAYEHUSI MOTYT
3afaBaThCA B ciemyromux GpopmaTax:

'08:00:2b:01:02:03"
'08-00-2b-01-02-03"'
'08002b:010203"
'08002b-010203"
'0800.2b01.0203"
'0800-2b01-0203"
'08002b010203"
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Bce 3Ty mpuMepEl ONTpeaessiioT OOUH U TOT XKe agpec. lllecTHaaaTepuyHbIe TUGPHI OT a A0 £ MOTYT OBITH
U B HUJKHEM, U B BepxHeM peructpe. BeiBogsitcsi MAC-ampeca Bcerga B IepBoi popme.

B crampmapte IEEE 802-2001 cTraHmapTHOM cuuTaeTcs BTopas dopma MAC-ampecoB (C MHHycaMu), a
nepBas (C IBOETOYMUSAMU) MpPeAIoaraeT oOpaTHLIN MOPSAOOK OUT, OT CTApUIero K MyIaflieMy, TaK 4YTO
08-00-2b-01-02-03 = 10:00:D4:80:40:C0. B HacTos1Iee BpeMs 3TOMY COTJIallIEHUIO TPaKTUUYEeCKU HUKTO
He CJIefiyeT, U YMeCTHO OHO OBIJIO TOJILKO IIJI YCTapeBIINX CETEBHIX IPOTOKOIOB (Takux Kak Token Ring).
PostgreSQL He MeHSIET MOPSTOK OUT U BO BCeX IPUHUMAaEMEIX hopMaTax IopasyMeBaeTCs TPagUIInOH-
HEIU nopsAzok LSB.

I[TocnegHMe OATH BXOOHEIX d)OpMaTOB He OIMMCAaHBI HU B KAKOM CTaHOApPTe.

8.9.5. macaddrs8

Tun macaddrs8 xpaaut MAC-agpeca B ¢popmate EUI-64, mpuMeHSONINECS, HAaIIpUMED, IO alllapaTHBIX
ampecos matT Ethernet (xors MAC-agpeca UCIIONB3YIOTCA U OJIS OPYTUX Iiefiel). OTOT TUII MOXKET IIPU-
HSTH U 6-0aliTOBEIE, ¥ 8-0arToBEIe ampeca MAC u coxpanseT ux B 8 6alitax. MAC-agpeca, 3aJaHHbIe B 6-
baiiToBOM (hopMaTe, XpaHsaTcsa B popmaTe 8 OawT, a 4-i u 5-if 6aiT comepkaTt FF u FE, COOTBETCTBEHHO.
3ameTbTe, uTO it IPV6 mcmonb3yeTcsa momuduinpoBanueii hopmaTt EUI-64, B KOTOPOM 7-# OUT JOIXKEH
OBITE YCTaHOBIEH B 1 mmocie mpeobpa3oBanus u3 EUI-48. [171s1 BEIIIOTHEHUS 9TOTO U3MEHEHUS IIPeqoCTaB-
nsieTcsa GYHKIMS macaddr8_set7bit. Boobime roBopsi, 3TOT TUII IPUHUMAET JIFOObIE CTPOKHU, COCTOSIINE
U3 map MIeCTHAAIaTePUYHBIX HUGP (BEHIPOBHEHHBIX 110 TpaHuIlaM 0aiT), KOTOPhIE MOTYT COTJIaCOBaHHO
pa3mensaThCs OOUHAKOBEIMU CHMBOJaMu ':', '-' unu '.'. [llecTHagUaTepuUUHBIX HUGP OOJIKHO OBITH
nm6o 16 (mnsa 8 6ait), nubo 12 (mng 6 6aiT). HayanbHble 1 KOHEUYHBIE IIPoOeIbl UTHOPpUpYyloTcsa. Huxe
TTOKa3aHH TPUMEPH! JONYCTUMBIX BXOTHBIX CTPOK:

'08:00:2b:01:02:03:04:05"
'08-00-2b-01-02-03-04-05"
'08002b:0102030405"
'08002b-0102030405"
'0800.2b01.0203.0405"
'0800-2b01-0203-0405"
'08002b01:02030405"
'08002b0102030405"

Bo Bcex aTux mpuMepax 3agaéTCs OOWH U TOT ke ampec. [y uudp ¢ a Mo f TpUHUMAIOTCS OYKBH U B
BEPXHEM, ¥ B HUKHEM pPerucTpe. BIBog Bcerga mpeAcTaBiIsieTcsT B MEPBOM M3 TMTOKAa3aHHBIX (POPMATOB.

I[TocnegHmMe meCcTb BXOOHBIX (bOpMaTOB 13 [TOKAa3aHHEBIX BEIIIE HE ABJIAIOTCA CTaHOAPTU3NPOBaHHBEIMHU.

Yrtob6nl mpeobpal3oBaTh TpaOgUIIMOHHEIM 48-6uTHEIM MAC-agpec B dopmaTte EUI-48 B MogqudUIIMPOBaHHBIN
dopmat EUI-64 gn1s BKIIOYEHUSA B CcOCTaB afgpeca IPv6 B KauecTBe agpeca y37a, UCIOb3yiTe GYHKIMIO
macaddr8_set7bit clegyrIIuM 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

BuToBBIE CTPOKM HPEOCTaBISIOT cobOoi mociaemoBaTenbHOCTH M3 1 u 0. MX MOXKHO HCIIONIB30BATh IS
XpaHeHus Uiy oTobpazkeHust OUTOBLIX MacoK. B SQL ecTh mBa OUTOBBIX TUIIA: bit (n) Ubit varying (n),
roe n — MOJIOXKUTENIBHOE I1eJI0e YUCTIO.

[1uHa 3HAYEeHU TUIIA bit JOJ2KHA B TOYHOCTH PABHSITLCS n; IPH IIOIEITKE COXPAHUTh MaHHEIE OINHHEe
WM KOpoue IIPOM30UAET ommnbKa. [JaHHEIe THUIA bit varying MOTYT HMeTh IIepeMeHHYI0 OJINHY, HO He
MIPEBBIIIAIONTYIO n; CTPOKY OOJIBINIeH OJIUHEI He OyOyT NPUHSTEL. 3aIlluCh bit 03 yKa3aHus OJITUHB PaBHO-
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3HAYHA 3alKCH bit (1), TOTA KakK bit varying 6e3 yKa3aHUS OJIUHBI IIOAPa3yMeBaeT CTPOKY Heorpa-
HUYEHHOU IJINHEI.

IIpumeuyanue

ITpu mOTBITKE IPUBECTU 3HAYEHUE OUTOBOM CTPOKU K THILY bit (n), OHO OymeT yCedeHO UIIU [O-
TOJTHEHO HYISMU CIpaBa A0 OJIMHBLI POBHO n OUT, omubKU npu 3ToM He OymeT. [Tomo6HEIM o6pa-
30M, eCJIM SIBHO IIPUBECTH 3Ha4YeHUE OUTOBOM CTPOKHU K TUNY bit varying (n), oHa OymeT ycedeHa
CIIpaBa, ecjid e€ OJIMHAa IIPeBHIIIaeT n OUT.

CUHTaAKCHC KOHCTAHT OMTOBHIX CTPOK omucaH B [lompa3merie 4.1.2.5, a Bce mOCTynHBIE OUTOBLIE OIlEpa-
TOPH ¥ QYHKIINU IIepednciieHs B Pa3gerne 9.6.

IIpumep 8.3. Acnoib30BaHHEe OUTOBBIX CTPOK

CREATE TABLE test (a BIT(3), b BIT VARYING(5));
INSERT INTO test VALUES (B'101', B'00'");
INSERT INTO test VALUES (B'10', B'101'");

OUIMBKA: [nnuHa OUTOBOU CTPOKH (2) He cooTBeTCcTByeT Tuny bit (3)

INSERT INTO test VALUES (B'10'::bit(3), B'101'");
SELECT * FROM test;

a | b
_____ +_____

101 | 00

100 | 101

151 xpaHeHUs1 6GUTOBOM CTPOKHU MCIIONIB3yeTCs 1o 1 6alTy Ojs KaxKOgoW I'Pynmel u3 8 OuT, II0C 5 UIn
8 6alT JOMOJIHUTEIILHO B 3aBUCUMOCTH OT [JIMHBI CTPOKM (HO OJIMHHBEIE CTPOKM MOTYT OBITh CIKaThl MU
BEIHECEHEI OTHeJIbHO, KaK onucaHo B Pasmerne 8.3 MpUMEHUTENILHO K CUMBOJIBHEIM CTPOKaM).

8.11. Tunsbl, NnpeaHa3Ha4YeHHbIe OJ1I1 TEKCTOBOro NoMcka

PostgreSQL mpepmocTaBnsieT ABa TUIla ODAaHHBIX OIS IMOOOEPKKHU ITOJTHOTEKCTOBOTO IIOMCKA. T€KCTOBBIM
TIOMCKOM Ha3bIBAETCS Omepanus aHanu3a Habopa 0oKymMeHmMo8 C TEKCTOM Ha eCTECTBEHHOM SI3LIKE, B pe-
3yJIbTaTe KOTOPOU HaxoOaTcs ¢parMeHThl, Haubojiee COOTBETCTBYIOIINE 3anpocy. Tum tsvector mpem-
CTaBJIIeT MOKYMEHT B BUJe, OIITUMHU3UPOBAHHOM [JI TEKCTOBOI'O IIOMCKA, a tsquery IPeACTaBIIsIeT 3a-
TIPOC TEeKCTOBOTO MOMCKa B momo6HOM Bume. bomee mogpoO6HO 3TO omucLIBaeTCcs B ['1aBe 12, a BCe CBS-
3aHHBIe QYHKIIMU U OIlepaTOPHl HepedncsieHs B Pa3mene 9.13.

8.11.1. tsvector

3HaueHHe THUIIA tsvector COOEPKUT OTCOPTHUPOBAHHLIN CIMCOK HEIIOBTOPSIIOIINXCS /eKCceM, T. €. CIIOB,
HOPMA/AU308aHHbBIX TAK, YTO BCE CIIOBOGOPMEI CBOOSTCS K OOHOM (ITogpoOGHee 3TO omucaHo B ['ase 12).
CopTupOBKA U UCKITIOUEHUE IIOBTOPSIOMINXCS CJIOB ITPOM3BOOUTCS aBTOMAaTUYECKH IIPU BBOJIE 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'

HHH IIpengcTraBlIeHUs B BUOE JIEKCEM HpOﬁeJ’[OB UJIN 3HAKOB IIPEIIMHAHUWA MX HY2XKHO 3dKJIIOYUTHL B allO-
CTPOdHL:
SELECT $Sthe lexeme ' ' contains spaces$$::tsvector;

tsvector
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! ' 'contains' 'lexeme' 'spaces' 'the'

(B manHOM U CledyIOIIUX NPUMepax MBI HCIIOJIE3YEM CTPOKY B [oJjlapax, YTOOBI He my0JIMpoBaTh BCE
arocTpodbl B TaKUX CTPOKax.) IIpu 3TOM BKIIIOYaeMBIM alloCTPOd uiiM 0OpaTHYIO0 KOCYI0 UEePTy HYZKHO
mpony6IMpPOBaTh:

SELECT $Sthe lexeme 'Joe''s' contains a quote$$::tsvector;
tsvector

'Joe''s' 'a' 'contains' 'lexeme' 'quote' 'the'
Takxe OJIsd JIEKCEM MO2KHO YKa3aTh UX IEeJIOYUCIJIEHHBIE No3uuuu:

SELECT 'a:1 fat:2 cat:3 sat:4 on:5 a:6 mat:7 and:8 ate:9 a:10 fat:11 rat:12'::tsvector;
tsvector

'a':1,6,10 'and':8 'ate':9 'cat':3 '"fat':2,11 'mat':7 'on':5 'rat':12 'sat':4
IMo3unus oGBYHO YKa3hIBAaeT ITOI0KEHNE MCXOOHOI'0 CJIOBa B MOKyMeHTe. MH(oOpMalms o pacmosioxke-
HHHM CJIOB 3aT€M MOZKET MCIIOJIb30BaThECA OJId OUEHKU 61u3ocmu. HO3I/ILII/IH MO2KET 3adaBaTbCd 4YUCIIOM

ot 1 mo 16383; GomnbIlie 3HAYEHUSI ITPOCTO 3aMeHSI0TCs Ha 16383. Eciu mist omHOM TeKCeMbI OBaXKIbI
yKa3bIBaeTCS OOHO ITOJI0ZKEHHE, TaKOe ITIOBTOPEHNE 0TOPaCckIBaeTCH.

Jlekcemawm, Ojs KOTODPBIX 3aJaHbl IIO3UIINHK, TaK2XKEe MOZKHO Ha3HA4YUTh 8ecC, Bpra}KeHHbIﬁ 6YKBaMI/I A, B,
c unu D. Bec D II0OPa3yMeBaeTCd 110 YMOJIYaHUIO U ITIO3TOMY HE ITOKA3bIBAETCHA IIPKU BEIBOOE:

SELECT 'a:1A fat:2B,4C cat:5D'::tsvector;
tsvector

'a':1A 'cat':5 '"fat':2B, 4C

Beca 00OBIYHO TPUMEHSIOTCS OJISI OTPaXKEeHUSI CTPYKTYPH MOKyMEHTa, HallpUMeD [/ IPUugaHus 0Co60ro
3HAUEHUs CJIOBAM B 3arojIOBKe II0 CPAaBHEHHWIO CO CIOBaMM B OOBIYHOM TeKcTe. Ha3HadeHHBIM BecaM
MOZKHO COIIOCTAaBUTh YHCIIOBBIE IIPUOPUTETH B GYHKIMSIX PAaHKHUPOBAHUSA PE3YIbTATOB.

BaxkHO MOHUMATD, UTO THII t svector caM II0 cebe He BHITIOIHSIEeT HOPMaIn3alluio CJIOB; ITPeAIoaraeTcs,
YTO B COXpPaHsIeMOM 3HAaYEeHUH CJIOBA yKe HOPMaJIM30BaHBI IIPUIOXKeHueM. Hampumep:

SELECT 'The Fat Rats'::tsvector;
tsvector

'Fat' 'Rats' 'The'

7151 GOJIBIIMHCTBA AHTJIOA3BIYHBIX IIPUJIOKEHUY TPUBEIEHHLIE BHIIIE CI0Ba OyAyT CUUTATHCSA HEHOpPMa-
JIN30BaHHBIMU, HO AJIS t svector 9TO He BaXHO. [103TOMy UCXOOHEIM OKYMEHT 00BIYHO ciemyeT obpabo-
TaTh QyHKIHEHN to_tsvector, HOPMaJU3yIOIlel CjIoBa [ IIOHUCKa:

SELECT to_tsvector('english', 'The Fat Rats');
to_tsvector

U sTo mogpoGHee omucaHo B ['1aBe 12.

8.11.2. tsquery

3HaUeHue tsquery COOEPKUT UCKOMEIE JIEKCEMEBI, O0beIuHsIeEMbIE JIOTUYECKUMHU onepaTopamu s (M), |
(UJIN) u ! (HE), a TakXke omepaTtopoM mnoucka ¢pas <-> (ITPEINIIECTBYET). TakXe OoIlyCKaeTCs BapHu-
amu4a omnepartopa [IPENIIIECTBYET Buma <N>, roge N — IleJIOUYMCJIeHHass KOHCTaHTa, 3aJaomnias pacCcTos-
HUe MeX[y OBYMS MCKOMBIMM JIeKCEMaMH. 3alliCh ollepaTopa <-> PaBHO3HA4Ha <1>.

[71s1 TPYIIIMPOBKY OIIEPATOPOB MOTYT MCIIOJIE30BATHCS CKOOKH. Be3 CKOGOK 3TH omlepaToOphl UMEIOT pas-
HBbIE TIPUOPUTETHI, B Topsanke yorBanus: | (HE), <-> (ITPEJIIECTBYET), & (1) u | (UJIN).

HeckonbKO IpuMeEpPOB:
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SELECT 'fat & rat'::tsquery;
tsquery

SELECT 'fat & (rat | cat)'::tsquery;
tsquery
'fat' & ( 'rat' | 'cat' )

SELECT 'fat & rat & ! cat'::tsquery;
tsquery

JlekceMaM B t squery MOZKHO [OIOJIHUTEJILHO COIIOCTaBUTH 6YKBI::I BECOB, IIP1 3TOM OHHU 6y,'£I;YT COOTBET-
CTBOBATh TOJIBKO T€M JIEKCeMaM B tsvector, KOTOPbIE UMEIOT KakKo#-m1b0 U3 3TUX BECOB:

SELECT 'fat:ab & cat'::tsquery;
tsquery

KpOMe TOT'0, B JIeEKCeMaX tsquery MOXKHO MCIIOJIb30BaTh 3HAK * OJIS IIOMCKA II0 Hpe(l)I/IKcy:

SELECT 'super:*'::tsquery;
tsquery

'super':*
DTOT 3ampoc HaWOET BCe CIOBA B tsvector, HAYUHAIOIIHNECS C IPUCTABKU «SUpPEr».
AHOCTpO(be B JIEKCeMaX I3TOI'0 THUIIa MOZKHO HCIIOJIB30BATh TaK K€, KaK U B JIEKCeMaX B tsvector; U TaK

XKe, Kak U OJI TUIA t svector, He00XoOuMas HOpMaIu3allus CJI0Ba HOJIXKHA BEIIIOIHATHCS [0 TPUBENeHUS
3HAYEeHUS K THIY tsquery. [IJI TAaKOM HOpManu3aluyu yIOOHO UCIIOIH30BaTh PYHKIIUIO to_tsquery:

SELECT to_tsquery('Fat:ab & Cats');
to_tsquery

3aMeThTe, 4TO PYHKIMA to_tsquery OymeT oOpabaTeiBaTh IPEeOUKCH IT0OH0OHO IPYTUM CII0BaM, IIO3TOMY
cleqyooIee CpaBHeHHe BO3BpalllaeT true:

SELECT to_tsvector( 'postgraduate' ) @@ to_tsquery( 'postgres:*' );
?column?

TaK KakK postgres Hp606pa3yeTCﬂ CTeMMEpPOM B postgr:

SELECT to_tsvector( 'postgraduate' ), to_tsquery( 'postgres:*' );
to_tsvector | to_tsquery

'postgradu':1 | 'postgr':*

¥ 9Ta MIPUCTAaBKa HaXOOUTCs B IpeoOpa3oBaHHOU (GOpMe CIIoBa postgraduate.

8.12. Tun UUID

Tun paHHBIX uuid COXpaHsAeT YHUBepcallbHble YHUKalbHble upaeHTuduKaTophl (Universally Unique
Identifiers, UUID), onpenenéuunie B RFC 4122, ISO/IEC 9834-8:2005 u cBsi3aHHBIX cTaHOapTax. (B HeKo-
TOPBIX cucTeMax 3TO Has3eiBaeTcss GUID, rio6anmbHEIM YHUKATBHBIM UOEHTU(OUKATOPOM.) DTOT UOEHTHU-
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¢dukaTop npencrasnseT coboi 128-6uTHOE 3HaUEHNE, TEHEPUPYEMOE CIIELMATbHBIM aJITOPUTMOM, IIPaK-
TUYECKU TaPAHTUPYIOWNM, YTO 3TUM K€ aJIrOPUTMOM OHO He OyHmeT mojydeHo OOJIbIlle HUTAE B MUDE.
Takum 06pa3oM, 3T UAeHTUPUKATOPHI OYAYT YHUKAITBHEIMU U B PACIIPeNeIEHHEIX CUCTEMAX, a He TOJIb-
KO B €IWHCTBEHHOU 6a3e maHHBIX, KaK 3HAaUYEHUS TeHepaTOPOB MOCJIE0BATEILHOCTEMN.

UUID 3anuceIBaeTcs B BUE IIOCNIENOBAaTEIbHOCTH IIIeCTHAAIIaTEPUYHEIX TNM(D B HUXKHEM PETUCTPE, pas-
IeJIEHHBIX 3HaKaMU MUHYCa Ha HECKOJIBKO I'PYIIN, B TAKOM IIOpsAOKe: rpynna u3 8 nudp, 3a Hel TpU IpyI-
bl 3 4 nudp U, HaKoHel], rpyIma u3 12 nudp, 9YTo B CyMMe cocTaBiseT 32 HuGpH U IIpeacTapiaseT 128
6uT. IIpumep UUID B 3TOM CTaHODApPTHOM BHIE:

aleebc99-9c0b-4ef8-bb6d-6bb9bd380all

PostgreSQL Tak:ke mMpUHUMAaET albTePHATUBHEIE BAPUAHTH: IM(PEI B BEPXHEM PETUCTPE, CTAaHOAPTHYIO
3amnucCh, 3aKJII0YEHHYIO B GUTYPHBIE CKOOKHM, 3alTiCh 6€3 MUHYCOB UJIM C MUHYCaMHU, Pa3deIsionIuMU JI0-
Oble IpynIrsl U3 4eTHpEX nudp. Hampumep:

AOEEBC99-9C0B-4EF8-BB6D-6BB9BD380A11
{a0eebc99-9c0b-4ef8-bb6d-6bb9%bd380all}
aleebc999c0bdef8bbodebb9bd380all
alee-bc99-9c0b-4ef8-bb6d-6bb9-bd38-0all
{a0eebc99-9c0bd4ef8-bb6d6bb9-bd380all}

BrIBOOUTCS 3HAYEHUE 3TOTO THUIIA BCerjga B CTaHOAPTHOM BH[IOE.

Kak moxkHuo creHepupoBaTh UUID B PostgreSQL, onuckiBaeTcs B Paznene 9.14.

8.13. Tun XML

Tum xml OpegHa3HaveH O XxpaHeHuss XML-gaHHBIX. Ero MperMyIecTBO 0 CPaBHEHUIO C OOLIYHEIM TH-
TIOM text B TOM, YTO OH IIPOBEPsSieT BBOOUMEIE 3HAUYEHHUS Ha AOIYCTUMOCTH IO IpaBuiaaM XML u gms
paboThl ¢ HUM ecTh TuIoOe3omacHbie GpyHKIMH; cM. Pasmen 9.15. I “CIIOIb30BaHUSI 3TOT0 THUIIA OHC-
TPUOYTHUB MONXKEH ObITH CKOMIIMJIMPOBAH B KOHPUTYypaAIUM configure —-with-1libxml.

Tunm xml MOXKET COXPaHAThH IIPABUJIBHO O(QOPMIIEHHBLIE «IOKYMEHTHEI», B COOTBETCTBUU CO CTAHOAPTOM
XML, a TakKe pparMeHTH «COOEPKUMOTO», OIIpeesisseMble KaK MeHee OrpaHUuydYeHHEBIE «Y3/1bl OOKYMeH-
ma» B Mogenu gauubrx XQuery u XPath. [Ipyrumu ciioBaMu, 3TO 03Ha4YaeT, YTO BO pparMeHTax COOepKU-
MOT'0O MOXKeT OBITh HECKOJILKO 3JIEMEHTOB BEPXHET0 YPOBHS UJIU TEKCTOBHIX y3JI0B. fABJIs€TCA JIM HEKOTO-
poe 3HaueHUe TUIA xml IOJTHBEIM JOKYMEHTOM UNIU GparMeHTOM COOepPKUMOTI0, II03BOJIIET ONIPEeNeIuTh
BEIpaXK€HUEe xml-3Havenue 1S DOCUMENT.

I/IHCbOpMaIJ;I/IIO O COBMECTHMOCTHU U OIrPaHUYEHUIX THUIIA JAHHBIX xml MOXKHO HauTu B Pasgene D.3.

8.13.1. Co3zpaHue XML-3HayeHun
YT0oOHI IIOJIYYUTHh 3HAQUYEHMe THUIla xml U3 TEKCTOBOU CTPOKH, I/ICHOJIL3YIZT€ (I)YHKIJ;I/IIO 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 onucaH TOIBKO OOUH CII0C00 ITpeofpa30BaHus TEKCTOBBIX CTPOK B XML-3HaueHus,
cuenuduyeckui cuatakcuc PostgreSQL:

xml '<foo>bar</foo>"'
'<foo>bar</foo>"'::xml

TOXKe OOITyCTHM.
Tum xml He IpPoBepsieT BBOOuMEIe 3HaueHus no cxeme DTD (Document Type Declaration, O6bsBIeHUs

THIIa JOKYMeHTa), JaxXke eCJIi B HUX IIPUCYTCTBYIOT cchilika Ha DTD. B HacTosiIiee BpeMs B PostgreSQL
TaKXKe HeT BCTPOEHHOM MOANEePKKH APYTUX Pa3HOBUOHOCTEM cxeM, HanpuMep XML Schema.
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O6paTHas oIlepanus, MOJIydYeHHe TEKCTOBOM CTPOKHW M3 xml, BHIIIOIHSETCS C IIOMOIIBIO (YHKIUHU
xmlserialize:

XMLSERIALIZE ( { DOCUMENT | CONTENT } s3Hayernme AS Tum [ [ NO ] INDENT ] )

3mech OOMYyCTUMEIU tun — character, character varying UJM text (MJIXU UX IICEBOOHUMEI). Y B JaHHOM
cinydae craugapT SQL mpemycMaTpuBaeT TOJIBKO OOUH CIIOCO0 MmpeoOpa30BaHUS xml B THUI TEKCTOBBIX
CTPOK, HO PostgreSQL 1mmo3B0oJIsS€T MPOCTO MPUBECTH 3HAUEHHNE K HY:KHOMY THUITY.

C mapamMeTpoM INDENT pe3yabTaT OymeT BU3yaJIbHO YIIYUYIIIeH, a C NO INDENT (II0 yMOIYaHMUIO) COXPAHUT-
cs ucxomHoe GopMaTHpPOBaHUE pe3yibTaTa. ECiu 3HaYeHHe MPUBOOUTCSA K CHMBOJILHOMY THITYy, COXpa-
HsIeTCs uCcXomHoe ¢hopMaTUPOBaHUE.

ITpu npeoOpa3oBaHUU TEKCTOBOM CTPOKU B TUN xml MU HaoOOpoT 6e3 MCIonb30BaHUSA (GYHKIMMA
XMLPARSE M XMLSERTALIZE, BEIOOD pekrMa DOCUMENT MK CONTENT OIpeHessieTcsl TapaMeTpoM KOH)U-
rypaumm ceanca «XML option», yCTaHOBUTH KOTOPEIM MOXKHO CJIEAVIOIIEN CTaHZAaPTHOM KOMaHAOM:

SET XML OPTION { DOCUMENT | CONTENT };
WA TaKou KoMaHOou B myxe PostgreSQL:
SET xmloption TO { DOCUMENT | CONTENT };

ITo YMOJ/IYaHHUIO 3TOT IIapaMeTp UMeeT 3Ha4YeHrue CONTENT, TaK YTO OOIIYCKAKTCsd BCe (l)OpMI:I XML-gaH-
HBIX.

8.13.2. ObpaboTka KOAMPOBKHU

Ecnu Ba cTopoHe cepBepa 1 KinueHTa U B XML-IaHHBIX UCIONIb3YIOTCS Pa3Hble KOOUPOBKY CUMBOJIOB, C
STUM MOT'YT BO3HUKATh IpobieMrl. Korga 3anpock! iepefialoTcs Ha CepBep, a UX pe3yJIbTaTh Bo3Bpallla-
IOTCS KJIMEHTY B 0OLIYHOM TEKCTOBOM pexkuMe, PostgreSQL npeobpa3yeT Bce IepeiaBaeMble TEKCTOBLIE
IaHHBIe B KOOMPOBKY OJIS COOTBETCTBYIOUIEN CTOPOHE; cM. Pasgmen 23.3. B ToM 4ucie 3TO IPOUCXOOUT
U CO CTPOKOBHIMHU IIpeAcTaBieHusIMU XML-IaHHBIX, TOOOOHLIMU TEM, YTO ITOKa3aHHI B IPEABIAYIIUX IIPH-
Mepax. OOBIYHO 3TO O3HA4YaeT, YTO 0ObABIEHUS KOOUPOBKYU, comepkalrecss B XML-maHHBEIX, MOTYT He
COOTBETCTBOBaTh NEeMCTBUTEILHOCTH, KOTla TEKCTOBas CTpoKa Ipeobpa3yeTcs U3 OOHOU KOOUPOBKU B
OpyTyI0 IpU Ilepefade OaHHBIX MeXIy KIUEeHTOM U CepBepOM, TakK KakK Iog0o0Hbe BKIIOYEHHEIE B JaH-
Hble 00BABIEeHUS He OyOyT U3MeHeHbl aBTOMaTHU4YecKU. [ pelleHNs 9ToN IpobieMbl 00bABIEeHNUS KO-
OUPOBKHU, CofepKallluecss B TEKCTOBBIX CTPOKAX, BBOOUMEIX B THUII xml, IIPOCTO UZ2HOPUPYOMCA U TIPEN-
nonaraetrcs, 4To XML-comepKuMoOe IIPEeACTaBIeHO B TEKYIEN KOOUPOBKe cepBepa. Kak crnencraue, ais
TpaBUIBLHON 06PaboTKY TaKuxX CTPOK ¢ XML-maHHBIMU KJIMEHT IOJIJKEH IepeaBaTh UX B CBOEH TeKylllei
KomupoBKe. [171s cepBepa He BaXHO, OyAeT 1 KIUEeHT AJIs 9TOro Ipeobpa30BEBaTh JOKYMEHTHL B CBOIO
KOOWPOBKY, UM U3MEHUT €€, IpeXIe 4eM IepefaBaTh eMy OaHHEIe. [Ipu BEIBOOE 3HAUEHUS TUIA xml
He comepzkaT O0bSBIIEHNS KOOUPOBKY, a KIWEHT AOJKEH IIpenIojiaraTh, YTO BCe OaHHEIE IIOCTYIAIoT B
€ro TeKyIlel KOOUPOBKeE.

Ecnu nmapaMeTps! 3anpoca IIepenarTcsa Ha CeEPBEP U OH BO3BpalllaeT Pe3yJIbTaThl KJIIMEHTY B IBOMYHOM
pexuMe, KOOUPOBKA CUMBOJIOB He IIpeo0pa3yeTcsi, TaK YTO BO3HUKAET Apyrasi CUTyalus. B aTom cinydae
00bsIBIIEHNE KOOUPOBKK B XML mpuHMMaeTCs BO BHMMaHME, a €ClIM ero HeT, TO HMpeAroaraeTcs, 4To
maHHbIe 3aKogupoBaHbEl B UTF-8 (3T0 cOOTBETCTBYET CTaHAapTy XML; 3ameThTe, uTO PostgreSQL He mom-
mepxkuBaeT UTF-16). [Ipu BeIBome B maHHBIe OymeT mobGaBlieHO 0ObsIBIeHUE KOOUPOBKHU, BHIOPAaHHOM Ha
cTopoHe knueHTa (Ho ecnu 3To UTF-8, 00bsiBNIeHue OyOEeT ONMymIieHo).

Camo co6oit, XML-gaunbie B PostgreSQL 6ynyT o6pabaTreiBaThCs ropa3no 3¢ ¢ekTuBHee, Korga U 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 BhHIOpaHa
kogupoBka UTF-8.

BauMaHue

HexkoTtoprie XML-GyHKIIMHA CITOCOOHBI paboTaTh UCKITIOUUTEIIFHO C ASCII-qaHHBIMHY, €CITH KOOUPOB-
Ka cepBepa He UTF-8. B wacTHOCTH, 9T0O U3BECTHasi 0COOEHHOCTh QYHKILMM xmltable () U xpath ().
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8.13.3. ObpaweHue K XML-3HauYeHusam

Tun xml oTIM4aeTcsa OT OPYIUX TeM, UYTO IS HEero He OIIpefiefieHbl HUKaKue OllepaTOphl CpaBHEeHU, TaK
KaK 4YETKO OIIpPeNesIEHHOTO U YHUBEPCAJIbHOTO aJirOpuTMa cpaBHeHUs XML-maHHBIX He cylecTByeT. Of-
HO U3 CJIEACTBUM 3TOr0 — HEeJb3sI OTPUILTPOBATh CTPOKM TAaGIUITL, CPABHUB CTOIOEI] xml C UCKOMBIM
3HaueHueM. [ToaTomy o6buHO XML-3HaUYEHUS OOJIKHEL IOTIOJIHSATHCS OTAEIbHBIM KJIIOYEBEIM ITI0JIEM, Ha-
npumep ID. MoxkHO Takxke cpaBHUBaTh XML-3HaueHus, IpeoOpa30BaB UX CHaudaja B TEKCTOBBLIE CTPOKH,
HO 3aMeThTe, UTO C yueéToM cuenuprky XML-gaHHBEIX 9TOT METOJ IIPaKTU4YeCKHU OeCIIoIe3€eH.

N3-3a 0OTCYTCTBUS ONIEPATOPOB CPAaBHEHUS IS THIIA xm1, AJISA CTOJIOIIA 3TOT0 TUIIA TaKKe Helb3s CO34aTh
uHpekc. [ToaToMmy, Korga TpedyeTcs: ObICTPHIM mouCK B XML maHHBIX, 000MTH 3TO OrpaHUYeHNe MOXKHO,
MpPUBENs MaHHBIE K TUILy TEKCTOBOM CTPOKU U IIPOMHOEKCHUPOBAB 3TH CTPOKHU, JTMOO MPOMHAEKCUPOBAB
BrIpakeHue XPath. KoHeuHOo cam 3ampoc mpu 3TOM CJieyeT U3MEHUTh, YTOOBI ITOMCK BBITIOIHSJICS IO
UHIEKCUPOBAHHOMY BBIPAXKEHUIO.

I yckopeHus nmoucka B XML-TaHHBIX TaK¥Ke MOXKHO MCIIOIb30BaTh PYyHKIINY ITOTHOTEKCTOBOT'O ITIOHCKa
B PostgreSQL. OgHako 3T0 TpebyeT OIpeaeneéHHOM MOATOTOBKY TaHHKIX, YTO AUCTpuOyTuB PostgreSQL
TI0oKa He Moamep>KuBaerT.

8.14. Tunsbl JSON

Tunet JSON npepHa3HaudeHH ajid xpaHenus manHbx JSON (JavaScript Object Notation, 3anuce o6reKTa
JavaScript) cornacuo ctarmapty RFC 7159. Takue maHHBIE MOXKHO XPaHUTh U B TUTIE text, HO TUIIHI JSON
JIy4Ille TeM, YTO IIPOBEPSIOT, COOTBETCTBYET JIX BBoOUMOe 3HadeHue ¢popmarty JSON. [ paboTe C HUMU
€CTb TaKXe HEeCKOJIbKO CIlelliaJbHEIX GYHKIUM U orepaTopos; cM. Pa3gen 9.16.

B PostgreSQL umeroTcs aBa Tula Ay XxpaHeHus gaHHBIX JSON: json U jsonb. s peanu3auuu ahdpek-
TUBHOTI'O MeXaHU3Ma 3alIpOCOB K 3TUM TUIlaM HaHHBIX B PostgreSQL Takke umeeTcss TUI jsonpath, ONH-
caHHBIU B [logpa3nene 8.14.7.

TuIBI JaHHBIX json B jsonb MPUHUMAIOT Ha BXOI NOYMU OOUHAKOBEIE HAOOPH 3HAYEHUM, a OTIUYAIOTCS
OHH T'JIaBHBIM 00pa30M C TOYKH 3peHus 3PGHEeKTUBHOCTU. THII json COXpaHSIeT TOYHYIO KOIHUIO BBEIEHHO-
T'0 TeKCTa, KOTOPYIO QyHKIMK 00paboTKK OOIXKHEI Ppa30UpaTh 3aHOBO IIPH KaXKIOM BEIIIOTHEHWH 3aIIpoca,
TOTTIa KakK JaHHBIE jsonb COXPAHAIOTCS B pa300paHHOM JIBOMYHOM (opMaTte, YTO HECKOILKO 3aMeIseT
BBOJI M3-3a TpeoOpa30BaHusi, HO 3HAYUTENIbHO YCKOPsieT 00paboTKy, He Tpedysi MHOTOKPAaTHOTO pa3bopa
TekcTa. KpoMme TOr0, jsonb mogmepKUBaeT UHAEKCAIIUIO, YTO TOXKE MOXKET OLITh 0YeHb ITOJIe3HO.

Tak KakK THII json COXpaHAeT TOYHYIO KOMIHI0O BBEIEHHOI0 TEeKCTa, OH COXPaHsIeT CeMaHTUYEeCKHU He3Ha-
yamue npoOebl MeXKay 3J1eMeHTaMu, a TakxkKe nopsaaok Kioded B JSON-o6bektax. M ecniu JSON-06B-
€KT BHYTPH COIEPKUT MTOBTOPSIONINECS KITIOUH, 9TOT TUII COXPAHUT BCe Maphl Kio4/3HadeHue. (PyHK-
umu 06paboTKU OyAyT CYUTATh OEUCTBUTENBHOM MOCIEeAHIOI Tapy.) TUI jsonb, HATPOTUB, HE COXPAHSIET
npo6erbl, MOPSAOOK KIIUel U 3HAUYEeHUs C OyOIupYIOIUMUCS KIodyaMu. ECIu BO BXOOHBIX JaHHBIX OKa-
3BIBAIOTCS OyOIUPYIOMIMECS KITIOUH, COXPAHsIeTCs TONLKO MOCIeqHEEe 3HaUEHUE.,

7151 GONBIIMHCTBA HPUJIOKEHUN NPEANOYTUTENIbHEee XpaHUTh maHHble JSON B THUIle jsonb (ecyiu HeET
0COOBIX MPOTUBOIIOKA3aHUM, HallpUMeD BaKHEI IIPEXKHUE IPEAI0IOKEHNS O TIOPSAOKE KITI04Ye 00 bEKTOB).

B RFC 7159 roBoputcs, 4To cTpoku JSON moJKHEL OBITH IpencTaBieHbl B KonupoBke UTF-8. TTosTomy
manable JSON He OyOyT IOJTHOCTBIO COOTBETCTBOBATH ClielnpUKaIIUM, €CIIM KOOUPOBKa 0a3bl MJaHHHIX HE
UTF-8. IIpu aTom Henb3st 6ymeT BcTaBUTh B JSON CUMBOJIBI, HEIPEOCTaBUMbIE B KOOUPOBKE CEpBeEpa, U
Ha000pOT, IONyCTUMBIMU OYAyT CUMBOJILI, IIPEACTaBUMEIE B KOOUPOBKe cepBepa, HO He B UTF-8.

RFC 7159 pa3pemaetr Bkao4aTh B cTpoku JSON cmernmnocnenoBaTebHOCTH Unicode B Bume \uxxxX. B
dyHKIIUIO BBOOA AJIA TUIIA json 3TH CIIEIIIOCIeN0BaTeIbHOCTH OONYyCKAIOTCSA BHE 3aBUCUMOCTU OT KOOHU-
POBKH 6a3bl HAHHHIX, U IIPOBEPSETCS TOJIBKO ITPABUIILHOCTb MX CHMHTAKCHCA (3a \u HOJIZKHBI CJIEIOBATH
YyeTHIpE IIeCTHaAUaTepUYHLIX Iudpel). OgHako GYyHKIMS BBOAA [/ TUIIA jsonb 00Jjiee cTporasi: oHa He
IomyCKaeT cIrielrmnocienoBaTenbHocTu Unicode Ojisi CMMBOIOB, KOTOPHIE HE MOTYT OBITH IPEICTaBJIEHEI
B KOOUPOBKe 6a3bl. TUIl jsonb TakKXkKe He IMpUHUMAaeT \u0000 (TaK KakK 3TO 3HaUeHUEe He MOXKET OBITh
IIpencTaBiieHo B THIle text PostgreSQL) u TpebyeT, 4TOOH cypporaTHbie maphl Unicode uCIoIb30BaIuCh
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IJIsl IPEeCTaBJIEHUsI CUMBOJIOB BHE OCHOBHOM MHOTOSI3BIKOBOM myockocTu (BMP) nmpaBunbHOo. KOppekT-
HBIe crenmociaenoBaTenbHocTH Unicode mpeo6pa3yloTcs Ojisi XpaHeHUS B OOUH COOTBETCTBYIOIIHUM CHM-
BOJI (9TO mopa3yMeBaeT CBOpadMBaHNUe CyppPOTraTHLIX IIap B OOUH CUMBOJI).

IIpumeuanue

Muorue u3 ¢pyHkumuii o6pabotku JSON, onmucanuble B Pasnene 9.16, mpeobpas3yioT CIIEIIOoCeno-
BaTesibHOCTH Unicode B 0OBIYHBIE CUMBOJIBI, II03TOMY MOTYT BhIgaBaTh MOHOOHEIE OIMUOKM, HaxKe
€CJIM UM Ha BXOJl IIOCTyHaeT THUIl json, @ He jsonb. To, 4TO (GYHKUMS BBOIA B TUII json HE IPOU3-
BOIUT 3TUX ITPOBEPOK, MOXKHO CUUTATh UCTOPUYECKUM apTedaKToM, XOTS 3TO U ITO3BOJISIET IIPOCTO
coxpaHsTh (HO He oOpabaTeiBaTh) B JSON crmenkonbl Unicode B 6a3e maHHBIX C KOOTHUPOBKOM, B KO-
TOPOM IIpefCTaBlIeHHbIe TAKUM 06Pa30M CUMBOJIEL OTCYTCTBYIOT.

ITpu mpeobpa3zoBaHuy BBOOUMOTO TeKcTa JSON B TUII jsonb, MPUMHUTHUBHBEIE THUIIBI, onucaHHbie B RFC
7159, o cyTtu oTrobpaxkaloTcs B coOcTBeHHEIe TUNIE PostgreSQL kak mokazaHo B Tabmnuie 8.23. Takum
00pa3oM, K COOEepKUMOMY THUIIA jsonb TPEIbABISIOTCS HEKOTOPHIE NOIOJTHUTENbHEIE TPeOOBaHUS, TIPO-
OIUKTOBAHHBIE OTPAHNUYEHUSIMU IPEeCTaBIeHUs HUXKeJleXkalllero TUIa JaHHbIX, KOTOPHIE He paclpocTpa-
HSIOTCS HU Ha THN json, HX Ha ¢opmMaT JSON BoobOIe. B 4aCcTHOCTH, THII jsonb He IPUHUMAaET YHCIIA,
BBIXOOSAIINE 3@ OUala30H Tula Oa’HHBIX PostgreSQL numeric, TOrma Kak € json TAaKOTO OTpaHUYEHUS
HeT. Takue orpaHMYeHUs, HaK/JIaOblBaeMble peanu3anueli, gonyckaimrcsa cornacio RFC 7159. Oprako
Ha IPAKTWKE Takue Ipob6ieMel 6ojiee BEPOSITHEL B APYTHUX PEATU3alUaX, TaK KaK OObIYHO IPUMUTHUBHBIA
Tun JSON number ODpeOcTaBiIseTCA B BUAE YUCJa C IIJIaBalolleil TOUYKoM mBouHOU TouHOCTH IEEE 754
(uto RFC 7159 sBHO npu3HaEeT u monyckaet). [Ipu ucnonb3oBaunuu JSON B KauecTBe ¢popMaTta oOMeHa
OaHHBIMM C TaKMMU CUCTEMaMH ClIefyeT YYUTHIBATh PUCKU IOTEPU TOYHOCTHU YUCEJI, XPAaHUBUIUXCS B
PostgreSQL.

W HampoTuB, Kak nokKa3aHo B Tabnuile, eCTh HEKOTOPEIE OrpaHUYeHus B (popMaTe BBOAA IPUMUTUBHBIX
tunoB JSON, He akTyanbHBIE OJIS COOTBETCTBYIOMUX TUIOB PostgreSQL.

Ta6muua 8.23. I[IpumuruBHbie THNBI JSON u cooTBeTCcTBYIOINHE UM THNLI PostgreSQL

IIpUMHTHBHBIN THII Tun PostgreSQL IIpumeganun
JSON
string text \u0000 He JoNyCKaeTCs Kak CIelIoCIenoBaTeNb-

"HOCTh Unicode, nmpencrasnsgolnas CUMBOJI, KOTO-
PEIl OTCYTCTBYET B KOOUPOBKe 6a3kl

number numeric 3HayeHMd NaN M infinity He JOMyCKalTCA

boolean boolean J[lonmyckarTCcs TONBKO BapUAHTHL true U false (B
HUKHEM PETUCTpe)

null (HET) NULL B SQL uMeeT gpyroi CMBICHI

8.14.1. CMHTaKCUC BBOAMMbIX U BbIBOOUMbIX 3Ha4YeHu# JSON

CuHTakKCcuC BBOZa-BEIBOOa TUNOB gaHHEIX J[SON coorBeTcTByeT cTaHmapTy RFC 7159.

[Tpumepsl DOTYCTUMEBIX BEIpaXK€HUU C TUIIOM json (UM jsonb):

—— [pocToe ckandpHOe/NPUMHUTHUBHOE 3HAaueHUE
—— [pOCTHIMM 3HAYEHWIMH MOTIyT OBITH UYHCINa, CTPOKH B KaBhukax, true, false wumnm null
SELECT '5'::Jjson;

—— MaccuB u3 Hynd U OOlee BDIEMEHTOB (DIEeMEeHTH MOT'YT OBITb Pa3HBIX THIIOB)
SELECT '[1, 2, "foo", null]'::json;

—-— 0O6BbeKT, COoIepXamuh Hapbl KiOYed U 3HAUYEHUH
—-— 3aMeThTe, UTO KIIOUH OOBEKTOB — STO BCerla CTPOKH B KaBbUKAX
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SELECT '{"bar": "baz", "balance": 7.77, "active": false}'::json;

—— MaccCuBBE U OOBLEKTH MOTYT BKIANLBATHCH MMPOU3BOILHBEIM O6pPas3zoM
SELECT '{"foo": [true, "bar"], "tags": {"a": 1, "b": null}}'::json;

Kak On1710 cKa3aHoO paHee, Korma 3HaueHue JSON BBOOUTCS M 3aTeM BLIBOOUTCS 0€3 HOMOJIHUTETbHOM!
00paboTKU, TUIT json BEIBOOUT TOT K€ TEKCT, YUTO IIOCTYIINII Ha BXO[, a jsonb He COXpaHSeT ceMaHTu4e-
CKU He3Hadalllie JeTalu, TakKue Kak nmpobensl. HanpuMep, IOCMOTPUTE Ha 3TU Pa3TUYUUA:

SELECT '{"bar": "baz", "balance": 7.77, "active":false}'::json;
json
{"bar": "baz", "balance": 7.77, "active":false}
(1 row)
SELECT '{"bar": "baz", "balance": 7.77, "active":false}'::jsonb;
Jjsonb
{"bar": "baz", "active": false, "balance": 7.77}
(1 row)

ITepBas ceMaHTUYECKHU HEe3HAYUMAs JeTallb, 3aCTyKUBAIOIIasi BHUMAHUS: C jsonb YHUCJIa BRIBOOSTCS TI0
IIpaBUIaM HUXKEJIeXallero TUIa numeric. Ha mpakTWKe 3TO 03HAYAET, UTO YUCJ/IA, 3aJaHHBIE B 3aIIUCH
C E, OymyT BEIBeeHEI 6€3 Heé, HallpuMep:

SELECT '{"reading": 1.230e-5}"'::json, '{"reading": 1.230e-5}"'::jsonb;
json \ jsonb
_______________________ e
{"reading": 1.230e-5} | {"reading": 0.00001230}
(1 row)

OpmHakKO KakK BUOHO M3 3TOTO IIprMepa, jsonb COXPaHsieT KOHEYHBIe HYIIN JIpO6HOFO YHCJla, XO0Tsd OHHU U
He UMeIOT CEMaHTUYEeCKON 3HAYUMOCTH, B YaCTHOCTH OJId IIPOBEPKH Ha PaBE€HCTBO.

CIIMCOK BCTPOEHHBIX QYHKIIUIM U OTIePaTOPOB, TO3BOISIONINX CO3TaBaTh 1 00pabaTriBaTh 3HaueHus JSON,
npuBenéH B Pa3gerne 9.16.

8.14.2. NMpoekTupoBaHue aoKyMmeHToB JSON

ITpencraBnsaTh manHble B JSON M02KHO ropa3no 6ojiee rubKo, 4YeM B TPAAUITMOHHON PEJIIIIMOHHON MOojie-
JIM JaHHBIX, YTO OYEHb IIPUBJIEKATEJILHO TaM, I'Tle HeT XKECTKUX yciaoBuil. 1 o6a 3TuX mogxoma BIOJIHE
MOTYT COCYIIECTBOBATh U JOIIOJIHATE OPYT APYyTa B ODHOM IIpusioxkeHuu. OOHAKO gaxe O MIPUI0XKEHUH,
KOTOPHIM HYKHa MaKCuMaJllbHas TMOKOCTh, PEKOMEHAYeTCsI, YTOOB MOKyMeHTH JSON uMenu HeEKOTOPYIO
(puKCUPOBaHHYIO CTPYKTYPY. DTa CTPYKTypa OOBIYHO He HABS3BIBAETCS KECTKO (XOTS MOXKHO JeKjapa-
TUBHO JUKTOBATh HEKOTOPLIE OM3HEC-TIpaBujia), HO KOTAa OHa IpefcKa3yeMa, CTaHOBUTCS ropa3o Ipo-
11e MMMcaTh 3allPOChl, KOTOPhIe U3BJIEKAIOT II0JIe3HbIEe MaHHBIe U3 Habopa «HOKYMEHTOB» (MH(pOpMAaIUu)
B Tabnule.

Ianubie JSON, Kak ¥ JaHHBIE TIOOBIX OPYTUX TUIIOB, XpaHSIIIHecs B TabIuIaxX, HaXOOsTCs OO KOHTPO-
jIeM MeXaHH3Ma IapajlyIeIbHOr0 AOCTyIa. XOTs XPaHUTh OOJbIINEe HOKYMEHTHI BIIOJIHE BO3MOXKHO, HE
3abbpIBaliTe, YTO OPH JIFOOOM M3MEeHEHHUHN yCTaHaBIMBAeTCs OJIOKMPOBKA BCEM CTPOKH (Ha YPOBHE CTPO-
Ku). IToaToMy mjIsi ONTHMHU3AIMK OJIOKMPOBOK TPAH3aKIWM, N3MEHSIOIINX MaHHBIE, CTOUT OTPAHUYHUTH
pa3mMep nokyMeHTOB JSON pa3yMHBIMH IIpefenaMu. B upgearne Kaxnobii mokyMeHT JSON monxkeH coboit
IPenCcTaBIIsAThL aTOMAapPHEIH HHOOPMAIMOHHLIH OJI0K, KOTOPLIH, COTIaCHO OM3HEeC-JIOTHKEe, HelIb3s pa3je-
JINTH Ha MEHBIIINEe, UHANBUOYaIbHO U3MeHsIeMbie OJIOKH.

8.14.3. NMpoBepKMU Ha BXOXKAEeHUue U cyllecTBOBaHUe jsonb

ITpoBepKa 8xodicOeHUs — BaxKHasA 0COOEHHOCTDh THIIA jsonb, He HMeIOIIas aHajora Ojs THIIA json. JTa
IIPOBEepPKa oImpenensieT, BXOOUT JIM OOUH OJOKYMEHT jsonb B OPYroi. B ciemyomux mpuMepax Bo3Bpalia-
€TCsI HCTUHHOE 3Ha4YeHue (KpoMe YIOMSHYTHIX UCKIIOUYEHUH):
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—— [pocThle CckaldpHble/IPUMHUTHUBHEIE 3HAUYEHUd BKIIOYAT TONbKO ONHO HOIEHTHUHOE 3HAUYEHHE:
SELECT '"foo"'::jsonb @> '""foo"'::jsonb;

—— MaccuB C MpPaBO¥ CTOPOHBI BXOOUT B MACCHUB ClleBa:
SELECT '[1, 2, 3]'::jsonb @> '[1, 3]'::jsonb;

—— Jopd9moK BSJIEeMEeHTOB B MAaCCHMBE HE BaxXeH, [O3TOMY B3TO YCIOBHE TOXE BHINONHIETCH:
SELECT '[1, 2, 3]'::jsonb @> '[3, 1]'::jsonb;

—— A MOBTOpPYOMHUECd DJIEeMEeHTh MacCHBa HE HUMEIT 3HAUEHUd:
SELECT '[1, 2, 3]'::jsonb @> '[1, 2, 2]'::jsonb;

—-— O6BeKT C OIOHOM MapoH CIpaBa BXOIUT B OOBLEKT cCleBa:
SELECT '{"product": "PostgreSQL", "version": 9.4, "jsonb": true}'::jsonb @>
'{"version": 9.4}'::jsonb;

—— MaccuB ClipaBa He CUYMTAETCH BXOLNIIUM B
—— MACCHB ClleBa, XOTd B I[OCIHEeOHHWH M BIOXEeH MNONOOHLIH MAaCCHB:
SELECT '[1, 2, [1, 3]]1'::jsonb @> '[1, 3]'::jsonb; —— Bmpmaér false

—— Ho ecnu nmo6aBUTb YPOBEHb BIOXEHHOCTH, I[IPOBEepka Ha BXOXIEHHUE BHIIOIHAETCH:
SELECT '[1, 2, [1, 3]]'::jsonb @> '[[1, 3]]'::Jjsonb;

—— AHANIOIHYHO, B5TO BXOXIEHHEM He CUHUTAEeTCd:
SELECT '{"foo": {"bar": "baz"}}'::jsonb @> '{"bar": "baz"}'::jsonb; —— Bemaét false

—— Knwou c Iy CTBIM 0BBEeKTOM Ha BEpPXHeEM YPOBHE BXOIOHUT B OBBEKT C TakKHM KIIOUOM:

SELECT '{"foo": {"bar": "baz"}}'::jsonb @> '{"foo": {}}'::jsonb;

OOGIMMY IPUHIMII 3TOM NPOBEPKU B TOM, UTO BXOMSAIIUN OOBEKT MOJI?KEH COOTBETCTBOBATH OOBEKTY, CO-
IeprkalleMy ero, mo CTPYKType ¥ JaHHBIM, BO3MOXKHO, IIOCJIe UCKIIIOUEHUS U3 copepzKallero o0beKTa
JIUIITHUX 3JIEMEHTOB MaCCHBa WU I1ap KiIlo4/3HadeHue. Ho mOMHUTE, YTO MMOPSANOK 3JIEMEHTOB MacCHBa
IJI IPOBEPKU Ha BXOXK[EeHNe He MMeeT 3HaYeHUs, a ITOBTOPSIONINECS 3JIeMEHThl MaCcCHUBa CUUTAIOTCS
TOJIBKO OOUH pas.

B xauecTBe 0COO0OTO HCKIIOUYEHUA OIS TpGGOBaHI/Iﬂ UOEHTUYHOCTHU CTPYKTYDP, MaCCHUB MOZKET COOEPKaTh
IIPDUMHUTHUBHOE 3HA4YEHHE:

—— B B5TOT MacCHB BXOOHUT IMIPHUMHUHTHUBHOE CTPOKOBOE 3HAUEHHE:

SELECT '["foo", "bar"]'::jsonb @> '""bar"'::jsonb;
—— DTO HCKIKUYEeHHEe HNEeHCTBYEeT TONbKO B OOHY CTOPOHY —— 3I0eCb BXOXIEHWd HET:
SELECT '"bar"'::jsonb @> '["bar"]'::jsonb; -- Bumaét false

IInsa Tuma jsonb BBEOEH TaKXkKe OIMEpaToOp CYyw,ecmeosdHusi, KOTOPHIM SBASIETCSI BapuUallMed Ha TeMy
BXOXKEHHsI: OH IIPOBEPSET, SIBISETCA JIM CTPOKa (3aJaHHasl B BUIEe 3HAYEHUS text) KIIIOYOM OOBEKTa
UJIM 3JIEMEHTOM MacCCHBa Ha BepXHEeM yPOBHEe 3HaUeHUs jsonb. B crledyoomux mpuMepax BO3BpalllaeTcs
UCTUHHOE 3HaYeHUue (KpoMe YIIOMSAHYTHIX UCKITIOUYEeHUN):

—-— CTpokxa CymecTBYyeT 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'; -- Brpmaét false

—-— Kakx ¥ BXOXIEeHHEe, CYIECTBOBAHHE OMNPENEeNdeTCd Ha BEpPXHEM YPOBHE:
SELECT '{"foo": {"bar": "baz"}}'::jsonb ? 'bar'; -- Brmaétr false
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—— CTpokKa CUHMTaeTCcd CYIEeCTBYOIEeH, €ClIX OHAa COOTBETCTBYET MPHUMHUTHUBHOM cTpoke JSON:
SELECT '"foo"'::jsonb ? 'foo';

O61ekTH JSON mi1st IpoBEPOK Ha CYIIEeCTBOBAHMHE U BXOXKIEHNEe CO MHOXKEeCTBOM KITIOUel HJTH 3JIEMEHTOB
mogxoOsT OOJIbIlle, YeM MacCCHUBEI, TaK KakK, B OTIMYKE OT MAaCCHUBOB, OHM BHYTPH OITUMH3UPYIOTCS OIS
TIOMCKa, U IIOKUCK 3JIeMeHTa He OymeT JIMHeHHBIM.

IToocka3ka

Tak kKak BxoxkpaeHHe B JSON mpoBepsieTcs C YYETOM BJIIOKEHHOCTH, ITPAaBUJIbHO HAITMCAHHLIM 3a-
IIPOC MOXKET 3aMEHUTh IBHYIO BEIOOPKY BHYTPEHHUX 00BeKTOB. Hampumep, MpenmonoxuM, 4To y
Hac eCcTh CTONOell doc, cofepkaliuii 0OBeKTH Ha BEPXHEM YPOBHE, U OOJIBIIMHCTBO 3TUX O0BEK-
TOB COINEPIKUT MOJIS tags C MACCUBAMU BJIOKEHHBIX 00BEKTOB. [laHHBIM 3alIpoc HaWOET 3aMlucH, B
KOTOPHIX BJIOKEHHBIE OOBEKTHL cofepKaT KJII0YH "term":"paris™ U "term":"food", U IPU 3TOM
MIPOIIYCTUT TaK¥e KII04YM, HaXOAdlecss BHe MaCCHUBa tags:

SELECT doc->'site_name' FROM websites
WHERE doc @> '{"tags":[{"term":"paris"}, {"term":"food"}1}';

9Toro xe pe3ybTaTa MOXKHO TOOUTHCS, HAIIPUMED, TaK:

SELECT doc—->'site_name' FROM websites
WHERE doc->'tags' @> '[{"term":"paris"}, {"term":"food"}]';

Ho maHHBIHM mogxon MeHee TUOKHM M YacTO TaKxkKe MeHee 3(h(GHEeKTUBHEIH.

C mpyTo#i CTOPOHHI, omepaTop cyiecTBoBanus JSON He yYUTHIBA€T BIOXKEHHOCTE: OH OyIeT uCKaTh
3a[JaHHBIN KJII0Y MJIM 3JIEMEHT MacCHUBa TOJIbKO Ha BepXHeM ypoBHe 3HadeHus JSON.

Pasnuunble olepaToOphl BXOXKIOEHUS U CYIIIeCTBOBaHUS, a TaKXKe BCe OPYyrue OonepaTops ¥ QYHKUMU OIS
paboTtsl ¢ JSON mokymeHTHPOBaHEH B Pasmene 9.16.

8.14.4. NHpekcauumsa jsonb

I 7151 9¢heKTUBHOT O TTOUCKA KITIOYEH UIIH ITap K/II04/3HauyeHre B O0IbIIIOM KOJIMYEeCTBE JOKYMEHTOB jsonb
MOZKHO ycrielrHo npuMeHsaTh nHAeKCH GIN. 17151 3TOro npenocTaBisg0TCA OBa «Kjacca onepatopos» GIN,
IIpemJiaralyie BEI00p MeXKOy ITPOU3BOOUTEIIbHOCTEIO U THOKOCTHIO.

Knacc onepaTtopoB GIN 1o ymMonm4aHuIo OjIs jsonb MOOAepXKUBaeT 3allPOCH C OllepaTopaMu CYIeCTBO-
BaHUA KJio4a (?, ? | ¥ ?&), OIIepaTOPOM BKIIIOUEeHHS (@>) 1 olepaTopaMU COOTBETCTBHUS AJIA jsonpath (@2
u @Q). (ITogpobGHee ceMaHTHKa, peanudyeMasi 3TUMHU OlepaTopaMu, onucaHa B Tabnuie 9.46.) [Tpumep
CO3[MaHUs MHIEKCA C 9TUM KJIaCCOM OIIEPaTOPOB:

CREATE INDEX idxgin ON api USING GIN (jdoc);

IOTIOTHUTENbHBIN KJIacc ormepaTropoB GIN jsonb_path_ops He IOOAEP>KUBAET OIlepaTOPHI CylIIleCTBOBa-
HUs KJII04a, HO MOOOEep2KUBaeT @>, @72 U @Q. HpHMep CO30aHHuA MHOEKCAa C 3TUM KJIaCCOM OIIepPaTOpPOB:

CREATE INDEX idxginp ON api USING GIN (jdoc jsonb_path_ops);

PaccMmoTpumM mpuMep TaOIUITLI, B KOTOPOM XpaHATCS HOKyMeHTH JSON, mmonydaeMble OT CTOPOHHEH Be6-
CyO0bI, C TOKYMEHTUPOBAHHEIM OIIpeneieHueM CXeMbl. TUITUYHBIN TOKYMEHT:

{

"guid": "9c36adcl-7fb5-4d5b-83b4-90356a46061a",
"name": "Angela Barton",

"is_active": true,

"company": "Magnafone",

"address": "178 Howard Place, Gulf, Washington, 702",
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"registered": "2009-11-07T08:53:22 +08:00",
"latitude": 19.793713,
"longitude": 86.513373,
"tags": [
"enim",
"aliquip",

qui

}

M&I coxpaHsieM 3TH OOKYMEHTHI B TabnuIle api, B CTONOIE jdoc TuUIa jsonb. Ecimu mo aToMy cTOOIy
co3maéTrcs GIN-uHOEKC, OH MOXKET IIPUMEHSATHLCS B ITOAOOHEBIX 3aIlIpoCcax:

—— HaWTy DOKYMEHTH, B KOTOPHIX kniou "company" muMeeT 3HaueHue "Magnafone"
SELECT jdoc—>'guid', jdoc—>'name' FROM api WHERE jdoc @> '{"company": "Magnafone"}';

OpHako B ClIeayIIiuX 3alIpoCaX OH He GYJIGT UCIIOJIB30BATHCHA, IIOTOMY 4YTO, HECMOTPA Ha TO, 9YTO OIIlepPa-
TOp ? — HHI[eKCpreMbeI, OH IIPUMEHAETCAd He K UHOEKCHUPOBAHHOMY CTOJ'I6I.Iy jdoc HEIIOCPEeOCTBEHHO:

—— Ha¥WiTH OOKYMEHTH, B KOTOPBIX Knou "tags" comepXuT KNIOY UM BIEeMEeHT MaccuBa "qui"
SELECT jdoc->'guid', jdoc->'name' FROM api WHERE jdoc -> 'tags' ? 'qui';

W BCcE e, IPaBUIBHO IPUMEHSISI MHIEKCHI BhIPaXkKeHMM, B 9TOM 3alpoce MOXKHO 3a[eiCcTBOBATh NHEKC.
Ecnu 3anpoc ompenenéHHBIX 3JIEMEHTOB B KJTI0Ue "tags" BRIIIOJIHSIETCS YacTO, BEPOSITHO CTOUT OIpene-
JIUTH TAKOW MHOEKC:

CREATE INDEX idxgintags ON api USING GIN ((jdoc -> 'tags'));

Temnepb Openio)eHue WHERE jdoc —-> 'tags' 2 'qui' OyOeT BHIIOJIHSATLCS KaK MPHUMeHeHUe WHOeK-
CHUPYEMOTO OIepaTopa ? K MHAEKCUPYEMOMY BHIPaXKeHHUI0 jdoc -> 'tags'. (I[logpobGHee 00 MHOEKCAX
BHIpa’KeHHIM MOKHO y3HaTh B Paspgerne 11.7.)

Emé oguH Moaxof K UCIIOJThb30BAaHUIO IPOBEPOK Ha CYIeCTBOBAaHUE:

—— Ha¥WiTu OOKYMEHTH, B KOTOPLIX kKnou "tags" comepxuT sneMeHT MaccuBa "qui'"
SELECT jdoc->'guid', jdoc->'name' FROM api WHERE Jjdoc @> '{"tags": ["qui"]}';

9TOT 3ampoc MOXKET 3afedcTBOBaTh mpocTod GIN-mHAOeKc mo cTtonbiy jdoc. Ho 3aMeTbTe, YTO TaKOM
HNHOEKC 6y;[xeT XPaHUTH KOIINK BCEX KJII04Yed ¥ 3Ha4YeHUH B II0JIe jdoc, TOr'oa KaK MHIOEKC BEIPaXKEeHUA U3
IpeObIayIIero IpUuMepa XPaHuT TOJILKO JaHHbIE BHYTPU 00BEKTA C KJII0UOM tags. XOTSI IIOOX0[ C ITPOCTHIM
UHOEKCOM ropasmo 0ojiee TMOKMH (TakK KakK OH IOAAepzKUBaeT 3aIllpPOCH! IO JII000My KITH04Y), UHOEKCH
KOHKPETHBIX BhIPAaXKEeHUM CKOpee BCero OyayT MeHbIlle U OBICTPEeE, YEM IIPOCThIE UHIEKCHI.

Takxe nHmekcwsl GIN moggepKHUBaiOT OIlepaTOPHI @? ¥ @@, KOTOPHIE COIIOCTABIAIOT 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 @Q 'S.tags[*] == "qui"';

s stux onepatopoB uHOeKC GIN u3BnIeKaeT U3 jsonpath MPEOIOKEHUS BUdA yenouka_obpameHud ==
KOHCcTaHTa U BBIIIOJIHAET IIOUCK II0 KJII0YaM U 3HAYEHUsIM U3 3TUX HpennoerHﬁ. ]_[enqua 06paIJ_IeHI/I$I
MOZKEeT BKJII0OYaTh yKa3aHUA oOpalleHusd .xuaou, [*] U [umnexc]. Kjiacc onepaTopoB jsonb_ops TaKkKe
nonmepXKUBaeT yKa3aHUs . * U . **, KOTOPble He MOoAIepK1UBaeT KJIacC OllepaTopoB jsonb_path_ops.

Kmnacc omepaTopoB jsonb_path_ops IOAAepzKUBAET TOIBKO 3alIPOCH C oepaTopaMu @>, @? ¥ @R, HO OH
3HAQUYUTEIbHO IPOU3BOOUTEJIbHEE KJlacca II0 YMOJIYaHUIO jsonb_ops. MHOEKC jsonb_path_ops OOBLIYHO
ropa3go MeHbIIe UHOEeKCa jsonb_ops AJIA TeX 2Ke JaHHBIX U 0oJiee ToueH IIpU IIOMCKE, 0COOEHHO eciiu
3ampockl 00paIIaTCsa K KI0YaM, YaCTO BCTPEUYAIOIINMCS B DaHHEIX. TakKuM 00pa3oM, C HUM OIlepPaliui
TIOMCKa BHIIOJIHAIOTCS ropa3fno 3pdeKTHBHEE, YeM C KJIaCCOM OIIEPaATOPOB 110 YMOJIUYaHUIO.

Texaugeckoe paznuune Mexny GIN-mHOeKcaMu jsonb_ops M jsonb_path_ops COCTOUT B TOM, 4YTO OJI
TIIEePBHIX CO3MAI0TCsI He3aBHUCUMEIE 3JIEMEHTHl MHIEeKCa [/ KaXXIOoro Kiodya/3HaueHus B HaHHBIX, TOrTa
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Kak [OJI BTOPHIX CO3TAIOTCS 3JIE€MEHTHI TOJbKO [Jis 3HAaYEeHUH. ! o CYTH, KaXKObIH 9JIeMEeHT WHOeKca
jsonb_path_ops OpeacTaBisieT co00M Xell 3HaYeHUs U Kioda(ed), MPpUBOASLIIEro K HEMY; HaIIpUMED,
IpU MHAEKCAIUU {"foo": {"bar": "baz"}} OydeT co3maH OOQUH 3JIeMEHT UHEKCa C XeIlleM, paCCUUTaH-
HBIM II0 BCEM TPEM 3HAYEHUSM: foo, bar U baz. TakuM 06pa3oM, ITpoBepKa Ha BXOXKOEHUE 3TOMU CTPYKTY-
p®I OyeT HUCIIOIb30BaTh KpaHe TOYHHIN ITOMCK 10 UHIAEKCY, HO ONPENeInuThb, SBISETCS JIU foo KIII0YOM,
C TIOMOIIIBI0 TAKOT0 MHOEKCA HeJb3si. C ApPyrod CTOPOHEBI, MHAEKC jsonb_ops CO3[ACT TPHU OTHEIbHBIX
97IeMeHTa MHIEKCa, IPeOCTaBAsIIONIUX foo, bar ¥ baz II0 OTAEIbHOCTHU; HOJIsS BBHITIOTHEHUS ITPOBEPKU Ha
BXOXKIeHHne OyoyT IPOBEPEHBI CTPOKY TaOIHUIILI, comepKallue Bce 3T TpU 3HaUeHus. XoTsa GIN-UHIeKChI
T03BOMNSIOT BEIYUCIUTE AND moBonbHO 3¢ ¢GEeKTUBHO, TAaKOM ITOKUCK BCE Ke OymeT MeHee TOYHBIM U Gojee
Me[OJIeHHBIM, YeM PaBHO3HAYHBIN IIOKMCK C jsonb_path_ops, 0OCOOEHHO eciH Jitob0e OOHO U3 ITUX TPEX
3HAYEHUH COIEePKUTCS B OOJIBIIIOM KOJTUYECTBE CTPOK.

HepocTaTok Knacca jsonb_path_ops 3aK/II04YaeTCSI B TOM, YTO OH HE YYUTHIBAET B UHIOEKCE CTPYKTYPHI
JSON, He copgepzxkaliyue HUKaKUX 3HaYEeHUN {"a": {}}. [lJIg IOKMCKa 10 JOKyMEHTaM, CoOepXKallux TaKue
CTPYKTYPHI, MOTPEOYETCST BHIIIOJIHUTDL IIOJTHOE CKAaHMPOBAaHUWE WHIEKCA, YTO AOBOIBHO HOJITO, TIO3TOMY
jsonb_path_ops He 0OYEHb IIOAXOOUT AJIS IIPUI0KEHUM, YaCTO BBITIOIHAIONIUX TaKHe 3aIlpOCHI.

Tun jsonb TakXKe NOOOEPKUBAET UHAEKCH bt ree M hash. OHH ITONI€3HBI, TOIBKO €CJIM TPeOyeTCs MpoBe-
pATh paBeHCTBO JSON-TOKYyMEHTOB B LIe10M. ITopsifOK COPTUPOBKM btree OJIA TUIA jsonb PEOKO UMEET
00JIBIIIOE 3HAUYEHUeE, HO IJIA ITOJTHOTHL OH IPUBOAUTCS HUXKE:

ObwvexT > MaccuB > Jloruyeckoe 3HayeHHe > Yucno > Crpoka > null
O6vexT C n mnapamMu > O06vexT Cc n — 1 nmapamu

MaccuB C n »sjaeMeHTaMu > MaccuHB Cc n — 1 sjpeMeHTaMu

3a UCKIIIOYEHHUEM TOTO, UTO (II0 MCTOPUYECKHUM IIPUYHMHAM) ITYCTOM MacCHUB BEPXHET'0 YPOBHS COPTUPYET-
CsI KaK MEHbIHH, 4eM null. OObeKTEl C PAaBHLEIM KOJIMUYECTBOM Iap CPAaBHUBAIOTCS B TAKOM IIOPSIKE:

xmaou—1, 3HaveHwe-1, kaou-2 ...

3aMeThTe, UYTO KITI0YHU 0OGBEKTOB CPABHUBAIOTCsA COT'JIACHO IIOPAIOKY IIPHU XPaHEHHWH; B YaCTHOCTH, U3-3a
TOT'0, 9YTO KOPOTKHE KJIIOYHK XPAHATCA Imepen OJIMHHBIMHU, PE€3YyJIbTAThl MOTYT OKaAa3adTbCA HECKOJIBKO He
HWHTYUTHUBHBIMU:

{ "aa": l, "C": l} > {"b": l, "d": l}
MaccusBshl C PaBHBIM YK CJIOM 3JIEMEHTOM YIIOPAOOYNUBAKOTCA daHAJIOTHUYHO:
spemMeHT—-1, sneMeHrt-2 ...

[MTpumuTuBHBIE 3Ha4YeHUSI JSON cpaBHHBAIOTCS 10 TEM Ke IIPaBHUJIaM CPaBHEHMS, YTO U HUXKeJIexkKalllue
TUNH gaHHbIX PostgreSQL. CTpoOKM CpaBHUBAIOTCS C YYETOM ITOPSIOKa COPTUPOBKU II0 YMOJIYaHUIO B Te-
Kymiel 6a3e JaHHBIX.

0

14.5. OOpaweHme No MHAEKCY K 3JiIieMeHTaM jsonb

Tun gaHHBIX jsonb MOAAEPKUBAET U3BJIEUEHUE U U3MEHEHHUE 3JIEMEHTOB B CTUJIE OOpAIleHUs K 91IeMeH-
TaM MacCCHBA. YKa3bIBaTh HA BIIOKEHHBIE 3HAYEHUST MOXKHO, 3a/jaBas I[eTTOYKYy 00pallleHui K 37IeMeHTaM,
Ipu 9TOM OyOyT OeiCcTBOBATH IIPaBHUJIa UCIIONb30BaHUS apTyMeHTa path QYHKIIMK jsonb_set. Eciu 3Ha-
YeHHe jsonb SIBIISETCS MAaCCHBOM, YHCJIOBbIE WHIOEKCHI HAYMHAIOTCS C HYJIS, @ OTPUIlATEJIbHBIE I
YHCJla OTCYUTHIBAIOT 3JIEMEHTHI C KOHIIAa MacCHUBa K Havany. O0OpalieHus K cpe3aM MacCUBOB He MOOIep-
KUBAIOTCSA. Pe3ynmbraT obpaleHus 110 MHAEKCY BCerjga uMeeT TUIl jsonb.

Hcnonp3yst oneparuio obpaleHus: 10 UHAEKCY B IIPEIIOKEeHUuU SET ollepaTopa UPDATE, MOXHO HU3Me-
HSTh 3HAYEHUS jsonb. ITyTh TAKOTO 00paIlleHus JOIKEH ObITh «ITPOXOIUMBIM» [IJIS BCEX YKa3aHHBIX 3Ha-
YeHHH, eClIM OHU CYIIeCTBYIOT. Hampumep, mIyTb val['a'] ['b'] ['c'] MOXKHO IIPOUTH IIOTHOCTHIO [0 c,
ecmu val,val['a'l uval['a']['b'] — 00beKTHl. Eciiu ke 3HaUeHue val['a'l uan val['a']['b'] He
ompemesieHo, OymeT Co3maH IIyCTOM 00BEeKT, 3all0IHSIEMEIH M0 Mepe HeoOxomumocTu. OOHAKO, eClIi 3Ha-

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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4yeHKe COOCTBEHHO val WK J1I000e U3 IPOMEeKyTOYHBIX 3HaUeHUN CYIIEeCTBYET U SIBJISIETCSI He 00BEeKTOM,
a, HallpuMep, CTPOKOW, YUCJIOM UJIM CYIIHOCTBIO jsonb null, IPOUTHU 3TOT IyTh HEBO3MOXKHO, IO3TOMY
BO3HHUKAET omubKa U TpaH3aKIUs IPePLIBAETCS.

ITpumep cuHTaKCHCa oOpalleHus 10 UHAEKCY:

—— H3Bieub 3HaueHue oOOBEKTa [0 KUy
SELECT ('{"a": 1}'::jsonb)['a']l;

—— H3Blleub 3HAUEHHE BIOXEHHOTO 06BbexTa IIo NyTH KIlIloua
SELECT ('{"a": {"b": {"c": 1}}}'::jsonb)['a']['b'I['c'];

—— H3BIeub BIeMeHT MacCHuBa IIO HHIOEKCY
SELECT ('[1, "2", null]'::jsonb) [1];

—— H3MeHUuTh 3HaueHue obObexTa no xiawouy. OBpaTuTe BHUMAaHUE Ha amnocTpodwl Bokpyr '1':

npucBauBaeMoe
—— BHauYeHHe TakXe OOIXHO OBITh THIa jsonb

UPDATE table_name SET Jjsonb_field['key'] = '1';

—— 32710 BBIBOBeT ommbky, ecnu jsonb_field['a']['b'] B xako#-nubo 3amnucu CIBIIETCd HE
O0OBLEKTOM.

—-— Hanpumep, B {"a": 1} xnouy 'a' COOTBeTCTBYEeT UYHCIOBOEe 3HaueHUe

-— xnouya 'a'.
UPDATE table_name SET Jjsonb_field['a']l['b']l['c'] = "1"';

—— OTdUNbLTPOBATL 3amnucH npennoxenwneM WHERE c ofpameHueM O KIOYy. [IOCKONBKY PEe3ynbTaT
—— ofpameHud no knouy O6ymeT UMEeThb TUN JSonb, TakoH Xe THUNl NOMXHO HMMEeThb CpaBHUBaeMoe C
HHM 3HAaUEeHHEe.

—— [ BOWHBEIE XKaBBIUKM mobaBneHbl, uYTOObB CcTpoka "value" crama OONyCTUMOM CTPOKOH jsonb.
SELECT * FROM table_name WHERE jsonb_field['key'] = '""value"';

IIpucBauBaHMe jsonb Ipu OOpPAIEeHUH 10 NMHOEKCY B HEKOTOPHIX 0COOBIX ciiydasax paboTaeT He Tak, Kak
c dyHKIMEN jsonb_set. Korma ncxogHoe 3Ha4YeHUE jsonb — NULL, IPUCBAaWBaHUE IIPU OOPAIEHUU II0
Kiouy OymeT paboTaTh, Kak OyaTo 3TO 3HaUeHHe — IycToe 3HadeHue JSON (Tuma MaccuB UIH OOBEKT,
B 3aBHCHMOCTH OT THIIA KJII0Ya):

-— Tam, rme none jsonb_field 6mimo NULL, oo crtadHetr {"a": 1}
UPDATE table_name SET jsonb_field['a'] = '1"';

-— Tam, rpme none jsonb_field 6mimo NULL, oHO craHeT [1]
UPDATE table_name SET jsonb_field[0] = '1"';

Ecnu unpgekc YKa3aH OJid MaCCHuBa, COOgep2Kallero HegoCTaTO4YHO 3JIEMEHTOB, B HET0 GYJIYT JIOGEIBJ'IHTBCH
9JIEMEeHTHhI CO 3Ha4YeHHueM NULL OO0 TeX IIOP, IIOKa MHOEKC He CTaHeT OOCTHXKHMMBIM M IIOKa He CTaHeT
BO3MOZXKHEBIM 3adaTh 3HAYEHHUE.

—-— Tam, rpme none jsonb_field 6wmmo [], oHO craHer [null, null, 2];
-— TaMm, rpme none jsonb_field 6wmmmo [0], oso cranHetr [0, null, 2]
UPDATE table_name SET Jjsonb_field[2] = '2"';

3HaueHVe jsonb OyHmeT IPUHMMAThH IPHCBANBAHUS 10 HECYIIIECTBYIOIINM Iy TSIM, €CJIH IIOCIIETHUN CYyIIle-
CTBYIOIIUY 3JIEMEHT, KOTOPHIM HY>KHO IIPOUTH, — 0OBEKT UJIM MAacCHB, B 3aBUCUMOCTH OT COOTBETCTBYIO-
mero Kiroda (3J1eMeHT, Ha KOTOPBIM yKa3bIBaeT IOCIeOHNY KOMIIOHEHT IIyTH, He IIPOXOOUTCSI U MOXKET
OBITE JTIIOOBIM). BrioskeHHEIE CTPYKTYPEL MACCUBOB U OOBEKTOB OYOYT CO3MAHEL U [IJIS IIEPBLIX HOIIOIHATCS
37eMeHTaMM null A0 HYXKHOM MO3UIUU (3a[jaHHOM B ITyTH), B KOTOPYIO MOXKET OBITh IIOMEIEHO IIPHCBa-
uBaeMoe 3HaueHue.

—-— Tam, rpme none jsonb_field 6wmmo {}, ouHo crauet {"a": [{"b": 1}1}
UPDATE table_name SET Jjsonb_field['a']l[O0]['b'] = '1"';
-— Tam, rpme none jsonb_field 6wmmo [], oHO cra”et [null, {"a": 1}]
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UPDATE table_name SET Jjsonb_field[1]['a'] = '1';

8.14.6. TpaHcchopmauum

71 pa3/TMYHBIX IPOLIEAYPHBIX SI3LIKOB ITPECTABIEHH OOMOIHUTEJIbHLIE PACIIMPEHUs, Peanu3yiolie
TpaHchopMallum OJisd THUMNa jsonb.

Pacmupenust nnst PL/Perl Ha3bIBaloTCs jsonb_plperl ¥ jsonb_plperlu. Korga oHUM UCIONMB3YIOTCS, 3HA-
YeHUs jsonb 0TOOPaxKarTCsS B COOTBETCTBYIOIINE CTPYKTYPHI Perl: MacCUBHI, XeIlTu UIW CKaJIsIPHI.

Pacmupenune gnsa PL/Python Ha3reiBaeTcs jsonb_plpython3u. Korga OHO UCIIONIB3yeTCs, 3HaYEHUS jsonb
oToOpaXkalmTCs B COOTBETCTBYIOIIHNE CTPYKTYPH Python: clmoBapwu, CIIMCKY MITH CKaJISPHL.

N3 aTux pacmmmpeHui «JOBEPEHHBIM» CUYUTAeTCS jsonb_plperl, TO €CTh €T0 MOT'YT yCTaHaBJIMBATh OOBIY-
HBIE TI0JIF30BATEJIM, UMEIOIINEe IIPaB0 CREATE B TeKyIleld 6a3e maHHBEIX. OCTaJIbHBIE PACIINPEHUS MOTYT
yCTaHaBIUBATh TOJIBKO CYIEPIIOIb30BaTENIN.

8.14.7. Tun jsonpath

Tun jsonpath npengHa3Ha4dYeH OJIS peanus3aluy nonmepkku sa3bika nyteir SQL/JSON B PostgreSQL, mos-
BOJISTIONIETr0 3¢ (PEeKTUBHO BHIMIONHATE 3ampock! K gaHnHbM JSON. OH obecrnedyrBaeT JBOMYHOE IIPEICTaB-
ynieHue pa3obpaHHOro BeIpaxkeHus nytu SQL/JSON, onpenensioniero, Kakue 3JIeMEeHTHl JOIXKHEI U3BJIe-
KaTbcsa u3 gaHHbX JSON ans ganpHede o6padboTku B pyHkiusax SQL/JSON.

CemaHTHUKa IIPEeJUKaTOB M OnlepaTopoB fA3biKa IyTed SQL/JSON B memom coorBeTcTByeT SQL. B TO ke
BpeMsi, 4TOOH ¢ maHHBIMH JSON MOZKHO OBIIIO OIIEPUPOBATH ECTECTBEHHBEIM 00pa30M, B CHHTAKCHUCe IyTeH
SQL/JSON npuHSATE HEKOTOPBIE COTIallleHus JavaScript:

* Touka (.) IpUMeHSeTCs OISt JOCTyIla K 4IeHy oOBbeKTa.
* KBampaTHble CKOOKM ([]) IIPUMEHSIIOTCS IOJisi oOpaIeHuss K MaCCHUBY.
e DnemeHTH MaccuBOB B SQL/JSON mymepyioTcs ¢ 0, Torga Kak oObIYHEIe MaccuBEI SQL — ¢ 1.

YwucmoBbele KOHCTAHTHL B BhIpaxkeHusx nyter SQL/JSON nmomuuHSAIOTCSA IpaBuiiaM JavaScript, KoTopuie
ornu4daoTcsa oT SQL u JSON B HEKOTOPEIX MeNKux gertansax. Hampumep, nytu SQL/JSON pomyckaioT
.1u 1., KoTopele HemonycTuMbI B JSON. INogmepKuBalOTCS HEOEeCITUYHBIE IIE€I0YHCIIEHHBIE KOHCTAHTEI
U pa3geNnuTeNnu-IIoguépKUBaHusI, HanpuMep, 1_000_000, Ox1EEE_FFFF, 00273, 0b100101. B myTsix SQL/
JSON (u B JavaScript, Ho He B camoM SQL) He DOMKHO OBITH pa3meluTels-IOgYEPKUBAHUS Helmocpen-
CTBEHHO I1ocJie IIpedrKca CUCTEMEL CUMCIIEHU .

Bripaxkenue nytu SQL/JSON o6r19HO 3anuckiBaeTcs B SQL-3ampoce B BUAE CUMBOJIFHOM KOHCTAaHTH SQL,
U TI09TOMY [OJIZKHO 3aKJII0UaThCS B alloCTPOdE!, a 1060 arnocTpod, KOTOPHIN HYKHO 3aKIIOYUThL B 3TO
3HaueHUe, NomxKeH nybnupoBaTbes (cMm. [Tompasmen 4.1.2.1). Hepegko CTPOKOBBEIE KOHCTAHTH TPebOyeT-
CsI UCIIO/Ib30BaTh U BHYTPH BHIpaKeHUU nytel. Ha Takyve KOHCTaHTHI PaCIPOCTPAHAIOTCS COTJIalIeHUS
JavaScript/ECMAScript: oHM DONMXKHBI 3aKJII0YaThCS B IBOMHLIE KaBBIYKHU, a [AJI IPEeOCcTaBIeHUsI CUMBO-
JIOB, KOTOPHIE CJIOXKHO BBECTU MHAa4de, UCIIOJIb3YIOTCS CIIELIIOCTIEN0BaTEIbHOCTH C 00paTHOM KOCOM Yep-
TOU. B 4acTHOCTH, CUMBOJI OBOWHBIX KaBhHUe€K BHYTPU CTPOKOBOM KOHCTAHTHL 3allMCHIBAETCS KakK \", a
cobcTBEHHO oOpaTHAas Kocas depTa Kak \\. B gnucrno gpyrux crnenmnocienoBaTeIbHOCTEN, BOCIIpUHIMae-
MEIX B CTpPOKax JavaScript, BxomaT: \b, \f, \n, \r, \t, \v, BRIpazKaloIlllie pa3IudHble YIPaBIgOIue CUM-
Bosbl ASCII, \ xNN, BEIpazarolliasi CUMBOJI KOOOM B BH[Ie TOIBKO OBYX IITeCTHAAIIATEPUYHBIX IUPD, \UNNNN,
BRIpaxamwIrasa cuMBoa Unicode KOOOM B BHIe YETHIPEX MeCTHAOATEPUYHEIX TGP, @ TaKXKe \u{N...},
TIO3BOJIAIOMIAs OIS 3alKUCHU Kofja cuMBojia Unicode ncronb3oBaTh OT 1 0o 6 ITecTHagUATEPUYHBIX IUDD.

BBIpa}KeHI/Ie IIYTU COCTOUT M3 IIOCJIEO0BATEJIBHOCTHU 3JIEMEHTOB IIYyTHU, KOTOPEIE MOT'YT OBITh clienoymuu-
MH:

* KoucranTe npuMuTuBHEX TUIOB JSON: TekcT Unicode, uucrna u 3HadyeHud true, false u null.
¢ TlepeMeHHBIE ITyTH IIEPEYUCIEHE B Tabnuie 8.24.
e OmnepaTophl obOpalleHus mepeyuciiels B Tabnure 8.25.

* OrmepaTopsl U METOMOH jsonpath mepeducieHsl B [Togpa3nene 9.16.2.3.
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° CK06KI/I, IIPUMEeHAIIINeCa O o6pa3013aH1/15{ BI:Ipa}KeHI/Iﬁ (I)I/IJ'Ipra 1 U3MEHEeHUS IIOPAOKa BEIYHUCIIe-
HHUA IIYTH.

Bonee nogpo6HO MCIOJIb30BaHME BHIPaXKEHUM jsonpath ¢ pyHKUIMsIMU 3anpocoB SQL/JSON ommcaHo B
ITogpa3zpene 9.16.2.

Ta6aumna 8.24. [lepeMeHHbIE jsonpath

IlepemMmenHas Onuncanue

$ IlepemenHasi, mpeacTapsionias 3Hauenue JSON, ¢urypupyroiiee B
3amnpoce (as1emeHm KoHmekcma).

Svarname HNMmeHoBaHHas nepeMeHHasi. E€ 3HaYeHme MOXKeT OBITh 3aJIaHO B
mapaMeTpe vars, KOTOPHIM MPUHUMAIOT pa3jInuyHble GYHKIUU 00pa-
6oTku JSON; moppo6HocTu B Tabnure 9.49.

@ ITepemeHHas, MPEACTABISIONAS PE3YIbTAT BEIYUCIIEHUS TTYTH B BHI-
paxeHUsIX QPUITHTPOB.

Ta6muna 8.25. OnepaTopsl O0OpaleHusi B jsonpath

Omnepartop oOpamieHust OnucaHue

.key OmnepaTtop obpaleHus K 4ieHy 00beKTa, BLIOMpaeMoMy 10 3afiaH-
HOMY Kiio4dy. Ecniu ums Killoda coBIafaeT C MMeHeM KaKou-1u6o
TIepeMeHHOM, HaUNHAIIIUMCS C $, UM HE COOTBETCTBYET EUCTBY-
KM B JavaScript Tpe6oBaHUAM K UAeHTU(PUKATOPAM, OHO AOJIXK-
HO 3aKJTI0YaThCS B IBOMHBIE KABLIYKKM ¥ TaKUM 00pa30M IIpencTaB-
JIITHCS KaK CTPOKOBAas KOHCTAHTA.

."Sumg_nepemennosn "

S* OmnepaTop obpalleHus o 3BE3M0YKEe, KOTOPHIM BO3BpalllaeT 3HAYe-
HHUS BCEX YJIEHOB, HAaXOOAIIUXCS Ha BEPXHEM yPOBHE 00BLEeKTa.

LEK PekypcuBHBII omepaTop oOpallleHus 10 3BE3I0YKE, KOTOPBIM IPO-
XOOUT II0 BCceM ypoBHSM Hepapxuu JSON Tekyiero o6beKTa u BO3-
BpalllaeT BCe 3HaUYEeHHUS YJIEHOB, BHE 3aBUCUMOCTH OT UX YPOBHS
BJIOZKEHHOCTH. JTO peanu3oBaHHOe B PostgreSQL pacmupenue
ctaHmaprta SQL/JSON.

.**{ypoBeHn} OTOT omepaTop nomobeH . **, HO BEIOUpPAET TOIBKO YKa3aHHBIE
ypoBHU nepapxuu JSON. YpoBHU BI0OKEHHOCTU 3a0al0TCH IEJThI-

.**{HayanpHEH_ypoBeHL toO MU YHCJIaMU, IIPU 3TOM HYJIEBOU YPOBEHb COOTBETCTBYET TEKYIIEMY

KOHEUYHBIH_YPOBEHDL '} 00BbekTy. [I51d obOpalleHust K cCaMOMy HUXKHEMY YPOBHIO BJIOKEHHO-

CTH MOZKHO MCIIOJIb30BaTh KJIFOYEBOE CJIOBO last. DTO peann30BaH-
Hoe B PostgreSQL pacmupenue ctanmapta SQL/JSON.

[cemexTOop, ...] OHepaTOp 06paI_LleHI/I$I K 9JIEMEHTY MaCCHBa. CemexTop MOXKET 3aaa-
BaThbCsA B OBYX (I)OpMaX: HHOexc UIIN HavalbHEIH _HHIOexC to xoHeu-—
uprii_uunexc . I[lepBas popMa BHIOMpPaeT eIUHCTBEHHBIN 3JIEMEHT M0
WHOEeKCy. Bropas ¢opma BEIOMpaeT cpe3 MacCHUBa II0 IBYM MHIEK-
caMm, BKJ'IIO‘-IaIOH.[I/II‘;I KpaﬁHHe 9JIEMEeHTHI, COOTBETCTBYIIINIE€ 3HAYECHMU-
SAM HaAyalbHBIH HHOEXC W KOHEUHBIH HHIEKC .

3agaBaeMBId mrgexc MOXKET OBITh IIEJIOUYMCIIEHHEIM 3HaUeHueM UJIU
BRIpazkKeHHEeM, BO3BPAIAOIIUM eIUHCTBEHHOe YHCJI0, KOTOPOe aB-
TOMaTHYECKHU IIPUBOOUTCS K 1lejioMy. MHOeKc 0 COOTBETCTBYET IIep-
BOMY 3JIEMEHTY MaccHBa. Takxke B KaueCTBe HHOeKCa IPUHUMAaeT-
CsI KITIOYEBOE CJIOBO last, 0003HavamwIllee HHAEKC IIOCIETHEro 3Jj1e-
MeHTa MaCCHBa, YTO MOJIe3HO Npu 00paboTKe MaCCHBOB HEM3BECT-
HOU OJINHBHI.

[*] OnepaTop obpalleHus K 3JieMeHTaM MacCHUBa II0 3BE3M0YKE, BO3-
BpaIaiouil BCe 9JIeMEeHTH MacCHUBa.
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8.15. MaccuBbl

PostgreSQL mo3BoigeT onpenensaTh CTONOIIH TabIMIL KaK MHOTOMEPHBIE MACCHUBHI IIePEMEHHOM OJINHEL.
deMeHTaMU MaCCUBOB MOTYT OBITh JIF0ObIe BCTPOEHHBIE UJIU ONPENeIEHHEIE T10Th30BaTEeNAIMMU 6a30BLIe
TUIILI, IEPEYNCIIEHUS, COCTaBHEIE TUIILI, TUMHI-ANAIa30Hbl WU JOMEHEL.

8.15.1. O6bsABNEHUA TUNOB MAaCCUBOB
YT0o6BI IPOUITIOCTPUPOBATEL UCTIOJIh30BaHNE MAaCCUBOB, MBI CO3aAUM TaKyl0 TabIuIly:

CREATE TABLE sal_emp (

name text,
pay_by_quarter integer|],
schedule text[][]

)i

Kak mokasano, st 0ObsBJIEHNS THIIA MaCCHBa K Ha3BaHMIO THIIA 3JIEMEHTOB JOOABIISIIOTCSA KBaJpaTHBIE
cko0ku ([]). [lokazaHHas BEIIIE KOMaHAa CO3[acT TalJHIy sal_emp CO CTOJIOIIAMM THIIOB text (name),
OJHOMEPHBIM MaCCHUB C 3JIeMeHTaMHU integer (pay_by_quarter), IPeOCTaBIAIOIINY KBapTalbHYIO 3ap-
mIaTy pabOTHHUKOB, ¥ IBYXMEPHBIM MAacCHUB C 3JIeMEHTaMHU text (schedule), IpPeOCTaBASIONINY HeOelb-
HBIH TpaduK paboTHUKA.

KoMaHma CREATE TABLE IIO3BOJISIET TaKXkKe yKal3aTh TOYHBINA pPa3Mep MacCHUBOB, HAaIlpuMep TakK:

CREATE TABLE tictactoe (
squares integer[3] [3]
)i
OJIHaKO TeKyllad pealin3alusid UTHOPUPYET BC€ YKa3aHHEBEIE PAa3MEPHI, T. €. (I)aKTI/I‘IeCKI/I Ppa3Mmep MaCCHuBa
OCTaETCS HEONPEeIeJIEHHEIM.

TeKYI.T.[aH peanin3anusd TaKXKe He OTPDAaHUYUBAET YUCIIO pa3MepHOCTeI;'I. Bce anmeMeHTEI MaCCUBOB CUUTA-
IOTCAd OOHOT'O THUIIAQ, BHE 3aBUCHMOCTH OT €TI0 pa3Mepa U 9YuCJlla paBMepHOCTeﬁ. HOSTOMY SIBHO YKA3EIBATh
YHCJIO IJIEMEHTOB HJIN pa3MepHOCTeﬁ B KOMaHOe CREATE TABLE MMe€€T CMBICII TOJIBKO OJId HOKYMEHTH-
POBaHMs, Ha ME€XaHHU3M pa60T51 C MaCCHBOM 3TO HE BJIUAET.

[T 00BSIBIIEHUS OQHOMEPHBIX MaCCUBOB MOXXHO ITPUMEHATH aJlbTePHATUBHYIO 3aIIKCh C KITIOYEBBIM CJIO-
BOM ARRAY, COOTBETCTBYyIOIIyI0 cTaumapTy SQL. Ctonber pay_by_quarter MOXKHO OBLITIO OB OIIPEIEIUTH
TaK:

pay_by_quarter integer ARRAY[4],
Wnu 6e3 yKkazaHus pa3Mepa MacCHUBa:
pay_by_dgquarter integer ARRAY,

3aMeThTe, YTO U B 3TOM ciyuae PostgreSQL He HakagblBaeT OTPaHMYEHHUSA Ha (GAKTUYECKHUIH pa3Mep
MaccuBa.

8.15.2. BBoa 3Ha4YeHUa MaccUuBa

Yrto6nI 3amucaTh 3HaYeHNE MacCHUBa B Bufe OYKBaJIbHOM KOHCTAHTHI, 3aK/IIOYUTE 3HAUEHUS SJI€MEHTOB
B ¢puUrypHBIe CKOOKH U pa3menuTe ux 3ansaTeiMu. (Eciu BaMm 3HakoM C, BBl HaWOETe, YTO 9TO IIOXO0XKeEe Ha
CMHTAKCUC WHUIMANIU3aluu CTPYKTYP B C.) BB MOKeTe 3aKII0YUTh 3HaUeHUe 1I000T0 371eMeHTa B IBOM-
HBbIe KaBBIYKH, @ €C/IM OH COMEPKUT 3alIAThie UTH QUTYPHBIE CKOOKHU, 3TO 00513aTEILHO HYKHO CHEeNaTh.
(TITompoG6Hee 310 onmcaHo HuUXKe.) TakuM o6pa3oM, 001U (popMaT KOHCTAHTHE MaCCHBa BHITTISIAUT TaK:

'{ BHauenwmel pasagenurTenp 3HAUYEHHEZ pal3nelHTens ... '

TTe pasgenurens — CUMBOJI, YKa3aHHBIN B KAYECTBE Pa3gesIuTelNs B COOTBETCTBYIOIEH 3aluCH B TabIuIle
pg_type. [I7Is1 CTaHOAPTHHIX TUIIOB JAaHHBIX, CYLIECTBYIOMIUX B AucTpubyTuBe PostgreSQL, pasmenurenem
SIBMIsIeTCS 3armsTas (,), 3a UCKIIIOYEeHUEeM JIMIIb TUIIA box, B KOTOPOM pa3feluTelb —TO4YKa C 3allsaTou
(;). Kaxpoe szauenme 3[1eCh — 9TO JIMO0 KOHCTAHTA TUIIA 3JIeMeHTa MAaCCHUBa, JIN00 BIIOXKEHHEIH MaCCHUB.
Hampumep, KOHCTAaHTa MacCHBa MOXKET OBITh TAKOM:
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"{{1,2,3},{4,5,6},{7,8,9}}'

OTa KOHCTaHTa orpenensaeT HBYXMepHBIfI MaccuB 3xX3, COCTOSIIITUN U3 Tpex BJIO2ZKEHHBIX MAaCCHBOB II€JIBIX
qucerl.

Y100BI TPUCBOUTH 3JIEMEHTY MaccuBa 3HaueHme NULL, mocTaTOYHO HMPOCTO HamuMcaTh NULL (perucTp
CHMBOJIOB IIPY 3TOM He UMeeT 3HadeHus1). Eciu ke TpeOyeTcs 4oOaBUTH B MAaCCUB CTPOKY, COIEPKAIIIYIO
«NULL», 5TO €710BO Hy2KHO 3aKJ/IIOYUTH B IBOMHBIE KaBHIUKH.

(Takoro poma KOHCTaHTHE MAaCCHBOB Ha CaMOM [iejle MPEACTaBIISAIOT COO0M BCETO JIMIIh YaCTHBIM CITydai
KOHCTaHT, onucaHHbIX B [logpa3merne 4.1.2.7. KoHCTaHTa M3HaYaJlbHO BOCIIPHHMMAETCS KaK CTPOKa M
nmepemaéTcs mpolienype mpeodpa3oBaHUsT BBOOUMOT'O MacCHuBa. IIpu 3ToM MOXKeT mOTpeboBaThCS STBHO
yKas3aTh LIeJIeBOM THIIL.)

Tenepb MBI MOZK€EeM II0Ka3aTh HECKOJIBKO OIIePaTOPOB INSERT:

INSERT INTO sal_emp
VALUES ('Bill',
'{10000, 10000, 10000, 210000%}"',
'"{{"meeting", "lunch"}, {"training", "presentation"}}'");

INSERT INTO sal_emp
VALUES ('Carol',
'{20000, 25000, 25000, 25000}"',
'{{"breakfast", "consulting"}, {"meeting", "lunch"}}'");

PesynbTaT OByX NPEOBIAYIINX KOMaHT:

SELECT * FROM sal_emp;

name | pay_by_qguarter | schedule

_____ +_________________________+______________________________________
Bill ]{10000,10000,10000,10000}|{{meeting,lunch}, {training, presentation}}
Carol|{20000,25000,25000,25000} |{{breakfast,consulting}, {meeting, lunch}}
(2 rows)

B MHOTOMEPHEBIX MAaCCHUBOB YHCIIO 3JIEMEHTOB B KaXKI0M Pa3MEPHOCTH MOJI?KHO OBITH OOUHAKOBEIM; B IIPO-
THUBHOM CJIy4yae BO3HHKaeT omubKa. Hanpumep:

INSERT INTO sal_emp
VALUES ('Bill’,
'{10000, 10000, 10000, 10000%}"',

'{{"meeting", "lunch"}, {"meeting"}}');
ERROR: malformed array literal: "{{"meeting", "lunch"}, {"meeting"}}"
DETAIL: Multidimensional arrays must have sub-arrays with matching dimensions.

Takzke MOXKHO MCIOJIb30BaTh CUHTAKCHUC KOHCTPYKTOPa ARRAY:

INSERT INTO sal_emp
VALUES ('Bill',
ARRAY[10000, 10000, 10000, 100001,
ARRAY [ ['meeting', 'lunch'], ['training', 'presentation']]);

INSERT INTO sal_emp
VALUES ('Carol',
ARRAY[20000, 25000, 25000, 250001,
ARRAY [ ['breakfast', 'consulting'], ['meeting', 'lunch']l]);

3aMeThTe, UTO 3JIEMEHTHl MaCCHBa 30eCh — 3TO NPOCThie SQL-KOHCTaHTH UJIM BHIPAXKEHUS; M II09TOMY,
HaIIpuMep CTPOKM OyOyT 3aKJio4yaThbCs B OOMHApPHBIE alloCTPO(dBI, a HE B OBOMHLIE, KaK B OYKBaJIbHOM
KOHCTaHTe MaccuBa. bonee moapo6HO KOHCTPYKTOP ARRAY oOcyxkmaeTcs B [Togpasmene 4.2.12.

8.15.3. ObpaweHue K MaccmBam
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HO6aBI/IB OAaHHBIE B Ta6HI/IHy, MBI MOZKEeM HepeﬁTI/I K BbI60pKaM. CHayvajla MBI IOKaxKeM, KakK IIOJIYYHUTD
OOWH 3IeMeHT MacCCHBa. JTOT 3allpOC II0JIy4aeT MME€Ha COTPYOHHUKOB, 3apPIljiaTd KOTOPBIX U3MEHHUTIACh
BO BTOPOM KBapTalle:

SELECT name FROM sal_emp WHERE pay_by_quarter[l] <> pay_by_quarter[2];

HNHpekCH 3JIeMEeHTOB MaCCHBa 3allMCHBAIOTCS B KBaIpaTHHIX CKOOKax. [To ymomuanuio B PostgreSQL geti-
CTBYET COTJlallieHue 0 HyMepalluu 3JIEMEeHTOB MaccuBa C 1, TO eCTh B MaCCHUBE U3 n 3JIEMEHTOB II€PBLIM
CUUTAETCS array[1l], a IIOCII€EODHUM — array[n].

OTOT 3ampoc BEIAAET 3apIljiaTy BCEX COTPYOHUKOB B TPETHEM KBapTase:

SELECT pay_by_quarter[3] FROM sal_emp;

pay_by_dguarter

10000
25000
(2 rows)

M&I TakKe MOKEM TOJTydaTh OOBIYHEIE TPSIMOYTONBHBIE CPE3BI MACCUBA, TO €CTh TOAMaccuBhl. Cpe3 Mac-
cuBa 0003HAYAETCS KaK HMXHII-TPAHHIA: BepXHIg—rpanyya OJIs1 OGHOM UK HECKOJIPKUX Pa3MEPHOCTEH.
Hampumep, 3TOT 3ampoc nomydaeT NepBhle MyHKTH B rpaduke Buiia B mepBrle OBa OHS HEOeIn:

SELECT schedule[1:2][1:1] FROM sal_emp WHERE name = 'Bill';

schedule

{{meeting}, {training}}
(1 row)

Ecnu ogHa u3 pa3MepHOCTEN 3annucaHa B BUIe Cpe3a, TO eCTh COOEPXKUT ABOETOYNE, TOTHA Cpe3 pacipo-
CTpaHseTCs Ha BCe pa3MepHOCTHU. Eciu npu 3TOM AJI1s1 pa3MEPHOCTH YKA3EIBAETCS TOJIBKO OOTHO YHCIIO
(6e3 mBOeTOYMS), B Cpe3 BOMAYT 3/IeMeHT OT 1 10 3alaHHOro HoMepa. Hampumep, 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 n36exxaHKWe MyTaHUIE C oOpallleHueM K OOHOMY 3JIeMEHTY, CPe3bl IydIle BCernga 3alliChIBaTh STBHO
OIS BCeX U3MEPEeHUH, HampuMep [1:2][1:1] BMecTo [2] [1:1].
3HAYEeHUS muxHgg-rpaHuga U/AIN BepxHdd-rpanuna B YKa3aHUU Cpe3a MOXKHO ONYCTHUTh; ONyIIeHHAas

I'DaHUIA 3aMeHAdeTCAd HU2KHUM HJIM BEPXHUM IIpegejioM HHIOEKCOB MaCCHBaA. HaanMep:

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';
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schedule

{{meeting}, {training}}
(1 row)

BripakeHue obpallleHUs K 3JIeMeHTYy MaccuBa Bo3BpaTuT NULL, ecyiu caM MacCUB UJTH OTHO U3 BEIpaXKe-
HUY uHAEKCOoB 91eMeHTa paBHEl NULL. 3auenrne NULL Takke BO3BpallaeTCs, €CJIX UHAEKC BBIXOOUT 3a
TPaHUIILI MaccuBa (3TO He cunTaeTcs ommbKoi). Hanmpumep, ecinu schedule B HACTOSIIIEE BPEMS UMEET
pa3MepHOCTH [1:3][1:2], pe3yJibTaToOM oOpatieHus K schedule[3] [3] 6ymeTr NULL. ITomo6ubIM 06Gpa-
30M, Ipu oOpalleHuH K 3IeMEHTy MacCHBa C HEITPaBUIILHBIM YHCJIOM MHAOEKCOB Bo3BpaiiaeTcs NULL,
a He omuOKa.

Ananoruyno, NULL Bo3BpaaeTcs npu obpalleHWHN K Cpe3y MacCuBa, eCId caM MaCCUB UIH OOHO U3
BBIpaXKeHUH, ONIPENEeNIONINX NHIEKCH 971eMeHTOoB, paBHEI NULL. OfHaKo B OPyTrUX claydasx, HallpuMeDp,
KOrZla TpPaHUILl Cpe3a BBIXOOAT 3a paMKHM Maccuba, Bo3Bpaiaetrcsa He NULL, a nyctou Mmaccus (C pas-
MepHOCThIO 0). (Tak CJIOKUIOCH UCTOPUUECKH, UTO B 3TOM CPE3HI OTJINYAIOTCS OT 0OpaIeHni K OOBIYHEIM
sneMeHTaM.) Ecnu 3anpoiieHHEB cpe3 IIepecekaeT IpaHUILl MacCuBa, Torga Bo3Bpamaerca He NULL,
a cpe3s, COKpalléHHBIN 0o 0071acTy IepecedeHus.

TeKYIl[I/Ie Pa3MeEPEI 3HAYEHUA MaCCHUBA MOZXKHO ITOJTYHYUTHh C IIOMOIIIBIO (I)YHKLII/II/I array_dims:

SELECT array_dims (schedule) FROM sal_emp WHERE name = 'Carol';

array_dims

[1:2]1[1:2]
(1 row)

array_dims BBIJIaéT Pe3ynbTaT TUIla text, UYTO YJIOGHO CKOpee Ojid noOen, 4yeM Ot IIporpamMm. Pa3Mepr
MaCCHBaA TaK2Keé MO2KHO IIOJIYYUTE C IIOMOIIBIO (I)YHK].[I/II‘/JI array_upper U array_lower, KOTOPbIe BO3Bpa-
OIaI0T COOTBETCTBEHHO BEPXHIOIO U HU2KHIOIO 'PAHULTY OJIA YKa3aHH0171 Pa3MEepPHOCTH:

SELECT array_upper (schedule, 1) FROM sal_emp WHERE name = 'Carol';

array_upper

(1 row)
array_length BO3BpalllaeT YHCJIO 3JIEMEHTOB B YKa3aHHOﬂ Pa3MEePHOCTHU MaCCHBa:

SELECT array_length(schedule, 1) FROM sal_emp WHERE name = 'Carol';

array_length

(1 row)

cardinality BO3BpallaeT o0Ilee YHCJIO 3JIEMEHTOB MacCuBa II0 BceM m3MepeHusM. PakKTUYeCKU 3TO
YHMCJI0 CTPOK, KOTOPOE BEPHET PYHKIUS unnest:

SELECT cardinality (schedule) FROM sal_emp WHERE name = 'Carol';

cardinality

(1 row)

8.15.4. A3MeHeHue MaCcCUBOB

3HaueHWe MacCHuBa MOXKHO 3aMEHUTh ITOJTHOCTHIO TakK:
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UPDATE sal_emp SET pay_by_quarter
WHERE name = 'Carol';

'{25000,25000,27000,27000}"

WUJIN 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_quarter[l1:2] = '{27000,27000}"
WHERE name = 'Carol';

HpI/I 9TOM B YKa3aHHHU Cpe3a MOXKeT OBITE OIIYUI€HA HHXHI9—-TrPaHH]a u/unm BepxHI9g—rpaHurga, HO TOJIBKO
O MaccuBa, otiinyHoro oT NULL, u uMeloIlero HeHyJIEBYI0O pa3MepHOCTh (MHa4Ye HEeN3BECTHO, KaKue
TpPaHUYHEBIE 3HAYEHUS OOJIXKHEI IOACTaBISATHCSI BMECTO OMYIIIEHHEIX).

CoxpaHEHHBIN MaCCUB MOXKHO PACIIUPUTh, OTIPENEeINB 3HaYeHUA paHee OTCYTCTBOBABIIIUX B HEM 3JIEMEH-
TOB. [Tpu 3TOM BCe 37IEMEHTHI, pPaclojaraminuecs MeXay CyIIleCTBOBaBIIMMU pPaHee U HOBBIMU, IPUHU-
maioT 3HaueHusa NULL. Hanpumep, ecii MacCUB myarray COOEPKUT 4 371eMeHTa, IT0CJie IPpHUCBanBaHUSA
3HAYEHUS IJIEMEHTYy myarray[6] ero miuHa OymeT paBHa 6, a myarray[5] OymeT comepxkaTh NULL. B
HacTosIlee BpeMs Togo0Hoe pacliupeHne IoaaePKUBAeTCS TOIBKO I OHNHOMEPHEIX, HO He MHOTOMeED-
HBIX MaCCHUBOB.

Omnpemernsis 3IeMeHTH II0 MHAeKCaM, MOXKHO CO3[0aBaTh MaCCHBEI, B KOTOPHIX HyMepallusa 3JIEeMEeHTOB MO-
KeT HauyuHaThCs He ¢ 1. HampuMep, MOXKHO IIPHUCBOUTH 3HAYEHHE BHIPAXKEHUIO myarray [—2:7] U TAKUM
006pa30M co3gaTh MAacCHUB, B KOTOPOM OyOyT 3JIEMEHTHI C MHOEKCaMH OT -2 1o 7.

3HayeHMS MacCHUBa TaKXKe MOXKHO CKOHCTPYHPOBATh C IIOMOIIIBIO OIlepaTopa KOHKaTeHalluu, | |:

SELECT ARRAY[1,2] || ARRAY[3,4];
?column?

{1,2,3,4}
(1 row)
SELECT ARRAY[5,6] || ARRAY[[1,2],1[3,41]1;

?column?

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

OnepaTop KOHKATEHalluH II03BOJIAE€T BCTaBUThL OOWH 3JIEMEHT B Ha4daJIO UJIKM B KOHEIl OJTHOMEPHOI'O MacC-
cuBa. OH TakXe MOXKeT IIPUHATE IBa N-MEPHBIX MaCCHBa UJIN MaCCHBEI pa3MepHOCTefI NU N+1.

Korma B Havyano uiu KOHEIl OJHOMEPHOT0 MaCCHBa BCTABISIETCS OOUH 3JIEMEHT, B 00pa30BaHHOM B pe-
3yNIbTaTe MaccuBe OyIeT Ta JKe HUXKHSISA I'PaHuIla, YTO ¥ B MaccuBe-onepaHme. 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
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(1 row)

Korpa cknagsiBatoTCs ABa MacCUBa OOMHAKOBBIX pa3MepHOCTel;I, B pe3yJibTaTe COXPaHAEeTCAd HUXKHAA I'Pa-
HUIla BHEITHEN Pa3MEepHOCTH JIEBOT'O OII€epaHIa. BrixomHOM MacCUB BKJIIOYaeT BCE 9JIEMEHTHI JIEBOTO OIle-
PaHOa, II0CJIe KOTOPEIX moOaBISIIOTCS BCE DIIEMEHTHI IIpaBoOroO. HaHpHMep:

SELECT array_dims (ARRAY[1,2] || ARRAY[3,4,5]);
array_dims

[1:5]
(1 row)

SELECT array_dims (ARRAY[[1,2],[3,41] || ARRAY[[5,6],[7,81,19,011);
array_dims

[1:5]1[1:2]
(1 row)

Korpa k MaccuBy pa3MepHOCTY N+1 CIepeny UM C3anu Ho0aBiIsgeTCs N-MEPHBIM MaCCHUB, OH BCTABJISETCS
QHaAJIOTUYHO TOMY, KaK B MAaCCHB BCTaBJIIETCS 3JIEMEHT (3TO OBLIJIO omMcaHO BhIme). JIt060# N-MepHBIH
MacCCUB 10 CyTH SIBIIETCS 3JIEMEHTOM BO BHENIHEU pPa3MepPHOCTH MaCCUuBa, UMEKIIET0 pa3MepPHOCTh N
+1. Hanpumep:

SELECT array_dims (ARRAY[1,2] || ARRAY[[3,4],1[5,611);
array_dims

[1:3]1[1:2]
(1 row)

MaccuB TakKe MOXKHO CKOHCTPYUPOBAThH C IOMOIIBLI0 (GYHKIIUN array_prepend, array_append H
array_cat. [lepBbie 1Be QYHKIINY HNOANEPKUBAIOT TOJIBKO OOHOMEPHBIE MAaCCHUBHI, @ array_cat IIOOOep-
JKUBaeT M MHOTOMepHBIe. HECKOIBKO ITPUMEPOB:

SELECT array_prepend(l, ARRAY[2,3]);
array_prepend

{1,2,3}
(1 row)

SELECT array_append (ARRAY[1,2], 3);
array_append

{1,2,3}
(1 row)

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

{1,2,3,4}
(1 row)
SELECT array_cat (ARRAY([[1,2],[3,4]1]1, ARRAY[5,6]);

array_cat

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

SELECT array_cat (ARRAY[5,6], ARRAY[[1,2],1[3,4]11);
array_cat
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{{5,6},{1,2},{3,4}}

B IIPOCTHIX CIIy4YasaXx OIIMCAHHBIN BHIIIE OoIrepaTop KOHKATeHalluH IIPEeJIIOYTUTEeJIbHEE HEIIOCPEOCTBEHHOI'O
BBI30OBa 9TUX QyHKIUHN. OOHAKO TakK KaK OIepaTop KOHKATeHAIluU IepPerpyKeH IJid pelIeHus BCeX TPEX
3a7a4, BO3MOXKHEBI CUTyallul, KOTa JIydIlle IIPUMEHUTL OOHY M3 3THUX (l)yHKquI BO u30exkaHuWe HEeOOHO-
3HAYHOCTHU. Hanpumep, pacCMOTpPUTE:

SELECT ARRAY([1, 21 || '"{3, 4%}'; —— HETHUIHU3HUPOBaAHHAY CTPOKa BOCIPHHHUMaAETCHd KakK MAaCCHB
?column?
{1,2,3,4}

SELECT ARRAY[1, 2] || '7'; —— Xak u B3Ta

ERROR: malformed array literal: "7"

SELECT ARRAY([1, 2] || NULL; —— xax u 6ykxBanbHuHE NULL
?column?
{1,2}
(1 row)
SELECT array_append(ARRAY[1, 2], NULL); —— B5TO MOT'IO HMMETLCH B BHIOY Ha CaMOM JIene

array_append

{1,2,NULL}

B nmoka3aHHEBIX IIpuMepax aHaJIn3aTOop 3alIpoCa BUOUT I.[eJ'IO‘{I/ICJ'[eHHHﬂ MaCCHuB C OJIHOfI CTOPOHEI OIIepa-
TOpa KOHKaTeHalluM M KOHCTAHTY HeOIlIpeneEHHOro Tuna ¢ apyroi. CoriacHo CBOMM IIpaBUIaM pas3pe-
IIeHWs THUIIa KOHCTAHT, OH IIOJjilaraeT, 4YTO OHa MMeeT TOT 2Ke THUII, 4YTO U JIperfI OIlepaHO — B JaHHOM
ClIy4dae LIeJ'IO‘{I/ICJ'IeHHBIfI MacCCHuB. HOSTOMY IIpenrojlaraeTCd, 94TO OIIepaTOpP KOHKATEeHaAlluu 30eChb IIpe-
CTaBJideT ®YHKHHK)array_cat,a He array_append.ECHH 3TO pelleHHe OKa3bIBaeTCs HEeBEPHEBIM, €Iro
MOZKHO CKOPPEKTHPOBATh, IPUBEASA KOHCTAHTY K THUIIY 3JIEMEHTa MaCCHBa; OOHAKO MOZXKET OBITD aydliiae
SIBHO MCIIOJIb30BaTh PYHKIHUIO array_append.

8.15.5. NMNouck 3HaYeHUU B MaccuBax

YroOH HAWTH 3HAYEHWE B MacCUBEe, HEOOXOOMMO ITPOBEPUTH BCE €r0 3JIEMEHTHI. DTO MOXKHO CHEJaTh
BPYYHYIO, €C/IY BHI 3HaeTe pa3Mep MaccuBa. Hampumep:

SELECT * FROM sal_emp WHERE pay_by_quarter[1] = 10000 OR
pay_by_quarter[2] = 10000 OR
pay_by_quarter[3] = 10000 OR
pay_by_quarter[4] = 10000;

OJZ[HaKO Cc OOJIBIIIMM MaCCHBAMHU 3TOT METO CTaHOBUTCA YTOMUTEJIBHBIM, U K TOMY 2kK€ OH He pa60TaeT,
Korfa pa3Mep MacCuBa Heu3BeCTeH. ANbTepHATUBHBEIM IOOXO0[ omrcaH B Paznerne 9.25. [lokasaHHBIN
BRIIIIE 3alIPOC MOXKHO OBLIJIO IIepeIucaTh TakK:

SELECT * FROM sal_emp WHERE 10000 = ANY (pay_by_quarter);

A Tak MOKHO HaliTH B TabIuIle CTPOKH, B KOTOPHIX MaCCUBEL COflepKaT TOIbKO 3HaYeHus, paBHble 10000:
SELECT * FROM sal_emp WHERE 10000 = ALL (pay_by_gqguarter);

Kpome Toro, mns ofOpameHus K 3JIeMeHTaM MacCCHMBa MOXKHO HCIIOJb30BaTh (QYHKIUIO
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 QpyHKIUS onrcaHa B Tabnuie 9.68.
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TakXke MCKaTh B MAaCCHUBE 3HAYEHUS MOXKHO, UCIIOIb3Yys OIEePaTop &&, KOTOPHIN IIPOBEPSET, ITIEPEKPHIBa-
€TCsI JIX JIeBBIM OmepaHy C mpaBeiM. Hampumep:

SELECT * FROM sal_emp WHERE pay_by_gquarter && ARRAY[10000];

9TOT U Opyrue onepaTops! OJisi paboThl ¢ MaccuBaMu onucaHwl B Paspmere 9.19. OH M0KeT ObITh YCKOPEH
C TIOMOIIILIO0 TOOXOMSAIIETO MHAEKCA, KaK onmucaHo B Paspmerne 11.2.

BEI Tak’kKe MOXKeTe MCKaTh OIpeNenéHHbIe 3HAaUYeHNUSI B MaCcCHUBe, UCIIOIb3ysd QYHKIIUM array_position
U array_positions. IlepBast GyHKIIMS BO3BpAIlaeT MO3UIINIO IEPBOT0 BXOXKIEHUS 3HAUEHUS B MAaCCUB,
a BTopas — MaCCHUB IIO3UIMM BCEX ero BXOXKAeHuu. 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

{1,4,8}
(1 row)

ITogcka3ka

MaccuBH — 3TO HE MHOKECTBA; HE00OXOOUMOCThE ITIOMCKA OIIPEeNeIEéHHBIX 3JIEMEHTOB B MaCCHUBE MO-
XKeT OBITh IPU3HAKOM HEYOavHO CKOHCTPYHUPOBAaHHOM 0a3kl JaHHBIX. BO3MOKHO, BMECTO MacCHBa
JIydIlle UCII0Ib30BaTh OTAENbHYI0 TaOIUIly, CTPOKK KOTOPOM OyAyT collepKaTh NaHHLIE 3JIeMEHTOB
MacCHBa. ITO MOXKET OBITh JIyUIlle U [JIsI IOUCKA, M OJid paboThl C OONBITUM KOJIMYECTBOM 3JIEMEH-
TOB.

8.15.6. CMHTaAaKCUC BBOAMUMbLIX U BbIBOAUMbIX 3HA4Y€HUA MacCCUBa

BremrHee TEKCTOBOE NIPENCTaBIeHNEe 3HAYEHUSI MacCHBa COCTOUT U3 3allMICH 3JIEMEHTOB, UHTEPIIPETH-
PYEeMEIX 10 ITpaBUIaM BBOLA-BEIBOMA IS THUIIA 3JIEMEHTa MaccuBa, ¥ 0QOPMIIEHUS CTPYKTYPH MacCHUBa.
OdopmrieHre COCTOUT U3 GUTYPHBEIX CKOOOK ({ ¥ }), OKpPYyKaIoIUX 3HaYeHUe MacCUBa, U 3HAKOB-pa3fe-
uTEeNey MeXOy ero 3JieMeHTaMHU. B KauecTBe 3HaKa-pa3denuTesiss oOBIYHO UCIOJIb3yeTCs 3anaTad (, ),
HO 9TO MOXKeT OBITh ¥ APYTO¥ CUMBOJI; OH OIIPEHNeNIeTCs IapaMeTPoM typdel im OJIS THUIIA 9JIeMEHTAa Mac-
cuBa. [ CTaHOAPTHHIX TUIOB HAHHBIX, CYIIECTBYIOIIUX B AucTpuOyTuBe PostgreSQL, pasmenuTenem
SABJIAETCHA 3alldTasa (, ), 3a UCKIIIOUEHUEM JINIIb TUIIA box, B KOTOPOM pa3feJInTeslIb — TOYKa C 3aIsaToN
(;). B MHOTOMEPHOM MacCUBe V KaXKOo¥ pa3dMepHOCTHU (psAf, TMJIOCKOCTh, KyO U T. [.) €CTh CBOM YPOBEHD
urypHbix cCkoO0K, a cocegHUe 3HaUeHUS B (UTYPHBIX CKOOKAX Ha OJHOM YPOBHE OOJIXKHEI OTHENIATHCSA
pa3menuTensIMu.

OyHKIUS BHIBOJA MacCHBa 3aKIl4YaeT 3HaYeHHUe 3JIEMEeHTa B KaBHIYKM, €C/IM 3TO MyCTas CTpOoKa UJIU
OHO COIEePXKUT PUTypHBIE CKOOKH, 3HAKH-PA3eIUTEIIH, KaBEIUKKM, 00PAaTHYIO KOCYIO YepPTy, IIPOoOeTbHBIH
CHMBOJII MJIH 9TO TEKCT NULL. KaBrIuku v o6paTHast Kocasi YepTa, BKIIIOUEHHLIE B TAKHe 3HAYEHU S, IIPe0d-
pa3yroTCcs B CIELIIOCIeN0BaTEIbHOCTD C 0OPaTHOM KOCOM 4epTOoH. [IJ151 YMCIIOBBIX TUIIOB TaHHBEIX MOXKHO
PacCYMTHIBATh Ha TO, YTO 3HAYEHMUS HUKOTHA He OyayT BEIBOMUTHCS B KAaBBIYKAX, HO OJIST TEKCTOBBIX TUIIOB
cnegyeT OBITH TOTOBBHIM K TOMY, YTO BHIBOJMMOE 3HAUEHHE MaCCHBa MOXKET COIePKaTh KaBHIUKH.

ITo ymo9yaHMIO HUKHSIS TPaHulla BCEX Pa3MePHOCTEN MacCuBa paBHa ogHOMY. YTOOH! TPeaCTaBUTh Mac-
CHUBEI C IPYI'MMU HUXKHUMU I'DaHUIIaMH, I1epen COOEP2KNMBIM MaCCHBa MOZKHO YKa3aTh OHUAIlla30HBI UH-
mekcoB. Takoe ohopMieHMe MaccuBa OyIeT comepkaTh KBagpaTHbIe CKOOKH ( []) BOKPYT HUXKHEHN U BEPX-
Hel IpaHUIl KaXKIou pa3MepHOCTU C OBOETOYHEM (:) MeXKAy HUMHU. 3a TaKUM yKa3aHUeM Pa3MepHOCTHU
clenyeT 3HaK paBHO (=). Hanpumep:

SELECT f1[1]1([-2][3] AS el, f1[1]1[-11[5] AS e2
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FROM (SELECT '[1:1]1[-2:-11[3:5]1={{{1,2,3},{4,5,6}}}'::int[] AS fl1l) AS ss;

Hpouenypa BEIBOOA MaCCHBa BKIIIOYAET B PE3YJIbTAT ABHOE€ YKa3dHUE pa3MepHOCTeﬁ, TOJIBKO €CJIM HHUXK-
Hdd 'PaHULIA B OOHOU MUJIM HECKOIBbKUX Pa3MEPHOCTAX OTIIMYAETCA OT 1.

Ecnu B KauecTBe 3HAYEHUS 3JIEMEHTa 3aaéTCs NULL (B JII000M PerucTpe), 3TOT JIEMEHT CUMTaeTCs PaB-
HBIM HemmocpencTBeHHO NULL. Eciiu 2Ke OHO BKJTIOHAEeT KaBBIYKH HIIHM 00PATHYIO KOCYIO YepPTy, 3JIEMEH-
Ty IpucBauBaeTcs TeKcToBas cTpoka «NULL». Kpome Toro, myiss o6paTHOM COBMECTUMOCTH C BEPCUSIMHU
PostgreSQL pno 8.2, napamMeTp KoHpurypaumuu array nulls MoKHO BEIKJTIOYUTE (IPHUCBOUB €My of £), YTO-
OBl CTPOKY NULL He BOCIIPHHUMAaIUCh Kak 3HaueHuss NULL.

Kak OrI7I0 mOKa3aHO paHee, 3alMCHIBAs 3HAYEHWE MACCHUBA, JIIOOOM €ro 3JIeEMEHT MOJKHO 3aKJ/IIOYUTH B
KaBBIYKU. ITO HYNHCHO HEJIaTh, €CNU IpHu pa3bope 3HAYEeHUs MaccuBa 0e3 KaBHUEK BO3MOXKHA HEOOHO-
3HAYHOCTh. Hampumep, B KaBEIYKK HEOOXOOMMO 3aK/II09aTh 9JIEMEHTHI, cogepxkalue Gurypasie CKOOKH,
3ansATyIO (MM pa3fgeuTeNb, OMPeaeIEéHHLIN OIS JaHHOTO THUIIA), KaBBIYKM, 0OPATHYIO KOCYIO YepTy, a
TakKXKe npoOeIbHBIE CUMBOJIBI B HaUajie UJIM KOHIIE CTPOKU. [IyCThle CTPOKYM U CTPOKH, COOePIKaIIUe Of-
HO CJIOBO NULIL, TakKKe HY3KHO 3aKJI09aTh B KaBEUKU. UTOOH! BKIIIOUNTH KaBEIUKK UJIM 0OPATHYIO KOCYIO
4epTy B 3HaUeHUe, 3aKJIIOUEHHOE B KaBHIUKY, [00aBbTe 00paTHYIO KOCYIO YePTY IIepell TaKUM CUMBOJIOM.
C mpyro cTOPOHE], YTOOEI 000U THCEH 6€3 KaBhUeK, TaKUM 3KPaHUPOBaHUEM MOXKHO 3alllUTUTh BCE CUM-
BOJIBI B TaHHHEIX, KOTOPEIE MOTYT OBITH BOCIPUHSATHI KaK YacTh CUHTAKCHCa MacCHUBa.

ITepen OTKpPHIBAIOIIEH U IIOCJIE 3aKPBIBAIOIIEH CKOOKY MOKHO M00aBIATh TPO0eTbHBIE CUMBOJIEL. [Ipobe-
JIBI TaK2K€e MOTI'YyT OKPY2KaTh KaXKOYI0 OTOEJIbBHYIO CTPOKY 3HAYEHUA. Bo Bcex Clly4asaX TaKue HpOGGHBHbIe
CUMBOJIBI UTHOPUPYIOTCA. OTHAKO BCe MTPO0EesBEl B CTPOKAaX, 3aK/IIOYEHHBIX B KABBIYKH, UJIH OKPYKEHHEIE
HE Hp06eJ'IbHBIMI/I CHUMBOJIaMH, HAlIPOTUB, YYUTEIBAIOTCH.

ITogcka3ka

3amnuceBaTh 3HAYEHUSI MacCHUBOB B KoMaHmax SQL yacTo ObiBaeT ymoOHee C MOMOIIbI0 KOHCTPYK-
TOopa ARRAY (cM. [Tompazmen 4.2.12). B ARRAY oTHeIbHEIE 3HAUYEHUS 3JIEMEHTOB 3aIlMChIBAIOTCSA TakK
XKe, Kak eciu Obl OHU He OBIJIM YJIeHaMW MaCCHUBa.

8.16. CocTaBHbIe TUMNbI

CocmasHoli mun NpencTaBiseT CTPYKTYPY TaOJIUYHOM CTPOKHU MJIM 3aIIMCH; II0 CYTHU 3TO IIPOCTO CIIUCOK
UMEH IT0JIeN ¥ COOTBETCTBYIOIIUX TUNIOB HaHHBIX. PostgreSQL 1mo3BoisieT UCII0JIb30BaTh COCTABHBIE TUIIHI
BO MHOT'OM TaK e, KakK ¥ IPOCThIe TUIThl. HanpuMmep, B onpeneneHuu TabIuIlbl MOKHO 00BSIBUTH CTOJIOEI]
COCTaBHOTI'O THUIIA.

8.16.1. ObbABNIEeHue CoOCTaBHbIX TUNOB

Huxe mpuBeneH:! ABa IPOCTHIX IIPUMEpPa OIPENEIeHUsT COCTaBHBIX THUIIOB:

CREATE TYPE complex AS (
r double precision,
i double precision

CREATE TYPE inventory_item AS (

name text,
supplier_id integer,
price numeric
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CHUHTaAKCHUC O4YeHb II0OX0K Ha CREATE TABLE, 3a UCKJIIOUEHHEM TOTO, YTO OH [OIIYCKAET TOJIbKO Ha3BaHUS
TMonel M uX THUITH, KaKue-mubo orpaHndyeHus (Takue Kak NOT NULL) B HACTOSIIIEe BpeMsS He TOAmepPKu-
BalOTCS. 3aMeTbhTe, UTO KJII0UeBOe CJIOBO AS 3[IeCh UMeeT 3HaueHUe; 6e3 Hero cucreMa OymeT CUMTaTh,
YTO MOApa3yMeBaeTCss APYTO¥M TUI KOMAHObI CREATE TYPE, W BHIAACT HEOXUOAHHYIO CUHTAKCUYECKYIO
OIIINOKY.

OnpenenHB TaKHe TUIIbI, MBI MO2KE€M HCIIOJIb30BaTh UX B Ta6J'[I/II_IaX:

CREATE TABLE on_hand (
item inventory_item,
count integer

INSERT INTO on_hand VALUES (ROW('fuzzy dice', 42, 1.99), 1000);

U QYHKIIUIX:

CREATE FUNCTION price_extension (inventory_item, integer) RETURNS numeric
AS 'SELECT $l.price * $2' LANGUAGE SOQL;

SELECT price_extension(item, 10) FROM on_hand;

Bcesakun pa3, Koraoa co3maéTcs Tabnuila, BMECTe C HeMl aBTOMaTUYECKHU CO3TaéTCsI COCTaBHOM TUII. ITOT
THUII IIPEOCTaBIIAE€T TUII CTPOKHU TaAOJIUIILI, 1 €r0 UMEeHEeM CTAaHOBUTCS UMS TaOJIHUITHL. HaHpHMep, IIPDU BHI-
IIOJTHEHUHW KOMAaHOBI:

CREATE TABLE inventory_item (

name text,
supplier_id integer REFERENCES suppliers,
price numeric CHECK (price > 0)

)i

B KayecTBe mo6ouyHOro addexra O6ymeT co3maH COCTABHOM THUII inventory_item, B TOYHOCTH COOTBET-
CTBYIOH_[PIfI TOMY, 4TO OBINI IOKa3aH BBIIIIE, U UCIIOJIB30BATh €TI0 MO2KHO TakK 2Ke. OJIHaKO 3aMeTbTe, 4TO
B TeKyn.[efI peann3alum €CTb OOVH HEeOJOCTATOK: TaK KaK C COCTaBHBIM THUIIOM HE€ MOI'YT OBITH CBSI3QHEI
OrpaHNYeHNrsa, TO OIIMCAaHHBIE B OIIpeneJIeHNnun TaGJ'II/II_I]:I OIrPaHUYEHUA He NPUMEHAMCA K 3HAYEHUAM
cocTaBHOrO Tula BHe Tabmuibl. (HToOb 060UTH 3TOT HENOCTATOK, CO3[aiiTe JOMEeH IIOBEPX COCTABHOT'O
TUIa U 0O0OaBbTE JXKeJaeMble OTPAaHUYEHUS B BUIE OTPAaHUYEHUN CHECK AJIst MAaHHOTO JIOMEHa.)

8.16.2. KOHCTpyuMpoBaHUe COCTaBHbIX 3HA4Y€HUN

Y100l 3aKUCaTh 3HaYEHNEe COCTAaBHOI'O TUIIA B BHUOe TEKCTOBOH KOHCTAQHTEI, €TI0 II0JId HYy2KHO 3aKJIIOYUTh
B KpPYTJIbEIE CKOOKHU U Pa3neiinTb X 3alldTEIMU. 3HaueHHue JII000T0 IIOJISI MOXKHO 3aKJIIOYUTH B KaBBIYKH,
a ecjyii OHO CONEPKUT 3amsiThle UM CKOOKM, 3TO AesaTh 006a3aTenbHO. (I[Togpo6Hee 06 3TOM TOBOPUTCS
Huxke.) Takum o6pa3om, B 00I1leM BUIE KOHCTAHTa COCTAaBHOI'O THIMA 3allMCHEIBAETCS TakK:

'( sHauvenwel , BHauveHuHeZ , ... )'
Hampumep, 3Ta 3amuch:
'("fuzzy dice",42,1.99)"

OyImeT DOmyCTHUMOM MJIsi OIMMCAHHOTO BHIIIIE THUMA inventory_item. YToOwI mpucBouth NULL omHOMY M3
TI0JIEM, B COOTBETCTBYIOIIIEM MECTE B CIIMCKe HY2KHO OCTaBUTh IIYCTOE MeCcTOo. Hampumep, 3Ta KOHCTaHTa
3apaét 3HaveHre NULL mist TpeThero moms:

'("fuzzy dice",42,)"

Ecnu ke BMecTo NULL TpebGyeTcst BCTaBUTh IIYCTYIO CTPOKY, HY?KHO 3alMCaTh Napy KaBHYEK:
A\l ("",42,) A\l

3mech B IEPBOM II0JIe OKaXKeTCs IycTasd CTPOKa, a B TpeTtbeM — NULL.

(Takoro poma KOHCTAaHTHE MAaCCHBOB Ha CaMOM [iejie MPEACTaBIISIOT COO0M BCETO JIMIIh YaCTHBIM CIIydai
KOHCTaHT, onucaHHbIX B [logpa3merne 4.1.2.7. KoHCTaHTa M3Ha4YaJlbHO BOCIIPHHUMAETCS KaK CTPOKa M
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nepemaeTcs npouenype npeodbpal3oBaHUs COCTABHOTO TUMa. [Ipu 3TOM MOXKeT moTpeboBaThCs IBHO yKa-
3aTh THII, K KOTOpoMY OymeT mpuBemeHa KOHCTAHTa.)

3Ha4YeHUSI COCTaBHBIX THUIIOB TaKXKe MOXKHO KOHCTPYHPOBATh, UCIIOJIb3Ysd CHHTAKCHC BEIPpAXKeHUs ROW. B
OOJILIITMHCTBRE CJIy4aeB 3TO 3HAYUTEJIbHO IIPOoIIe, YeM 3allMChIBATh 3HAYEeHUA B CTPOKE, TaK KakK IIPHU 3TOM
He HY2KHO 0eCIIOKOUTLCS O BIIOKEHHOCTH KaBBEIUEeK. MEI yYXKe o6cy}K11am/1 3TOT METO[ paHee:

ROW ('fuzzy dice', 42, 1.99)
ROW('"', 42, NULL)

KmtoueBoe ctoBo ROW Ha camoM fiejie MOXKeT OBITh He00SI3aTEJIbHLIM, €CJIH B BEIPaKeHUU OIIPENENISTIOTCS
HECKOJIBKO II0JIEH, TaK 4YTO 9Ty 3alUCh MOXKHO YIIPOCTUTH HO:

('"fuzzy dice', 42, 1.99)
("', 42, NULL)

CuHTaKCHC BhIpaxkeHusa ROW 6oree moapobHO paccMaTpuBaeTcs B [Togpa3merne 4.2.13.

8.16.3. OOpawieHme K COCTaBHbIM TUNaM

Yrto6Bl 00paTUTHCS K TIOJII0 CTOJIOIa COCTAaBHOI'O TUIIA, ITOCJIe UMEHHU CTOJI611a HYy?KHO N0OaBUTh TOYKY U
¥UM4 I10J1s1, TOJOOHO TOMY, KaK yKa3hlBaeTcs cTojibell rocie uMeHu tabnuusl. Ha camom pmene, aTu o6pa-
IIEeHUsT HEOTTUYUMBI, TAK YTO YacTO OBIBaeT HE0OXOOUMO MCII0JIh30BaTh CKOOKM, YTOOH KOMaH/a Oblia
pa3obpaHa mpaBuAbHO. Hampumep, MOXKHO MOTHITATLCS BHIOPATH IMOJIE CTOJNOIA M3 TECTOBOM TaOTUITHI
on_hand TakuM 06pa3oM:

SELECT item.name FROM on_hand WHERE item.price > 9.99;

Ho ato He OymeT paboTaTh, TaK Kak corjiacHo npasujiaM SQL uMs item 30eCh BOCIPUHUMAETCSA KaK UMS
TabmnuIlkl, a He cTonbma B Tabnune on_hand. [TI03TOMy 3TOT 3alIpocC HYKHO IIepenucaTrh Tak:

SELECT (item) .name FROM on_hand WHERE (item) .price > 9.99;
60 yKa3aTh TakKXke U UM TabIuIbl (HaopuMep, B 3alIpoce C MHOTUMH TaOIHuIlaMi), IPUMEPHO TakK:
SELECT (on_hand.item) .name FROM on_hand WHERE (on_hand.item) .price > 9.99;

B pesynbTaTe 00BEKT B CKOOKax OyOeT IIpaBUILHO MHTEPIPETUPOBAH KaK CCHUJIKA Ha CTONIOell item, U3
KOTOPOTO BEIOUpAaeTCs IIOJIe.

[Tpu BEIOOPKE MO U3 3HAUEHUs] COCTAaBHOTO THUIIA TaKXKe BO3MOXKHBI TOMOOHBIE CHHTAKCUYECKHEe Ka3y-
cel. HanpumMep, uToObI BEIOPATh OOHO I0OJIe U3 pe3yibTaTa GyHKIMY, BO3BPAIlaollell COCTaBHOE 3HaUe-
HUe, TOTPeOyeTCsT HalluCaTh YTO-TO MOgOOHOeE:

SELECT (my_func(...)).field FROM ...

Be3 momoIHUTEeNIbBHBEIX CKOOOK B 9TOM 3aIIpoce MPOHU30MOET CHHTaKCHUYecKas OInOKa.

CroemnuanbHOE MMS TIOJNIS * O3HAYaAeT «BCe MOJs»; IMogpoOHee 00 3TOM paccKas3wBaeTcs B Ilompasme-
ne 8.16.5.
8.16.4. N3MeHeHMe COCTaBHbIX TUMNOB

Huxke mpuBegeHb IPUMEepPH TPaBUJIbHEIX KOMaH H0OaBIeHUS U U3MEeHEeHUsI 3HaUeHUH COCTaBHBIX CTOJIO-
110B. [IepBble KOMaHAbl WUTIOCTPUPYIOT JOOABIEeHNE WIN U3MEHEHNE BCEro CTOOa:

INSERT INTO mytab (complex_col) VALUES((1.1,2.2));

UPDATE mytab SET complex_col = ROW(1.1,2.2) WHERE ...;

B IIepBOM IIpMMepe OMYINEeHO KJII0YeBO€ CJIOBO ROW, a BO BTOPOM OHO €CTh; IIPUCYTCTBOBATh UJIK OTCYT-
CTBOBATh OHO MOXKET B 000HuX ClIy4asiX.

MBI MOKEM H3MEHUTh TaK¥Ke OTAEIbHOE II0JI€ COCTaBHOTO CTOJ'IGI_Ia:

UPDATE mytab SET complex_col.r = (complex_col).r + 1 WHERE ...;
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3aMeThTe, YTO IIPHU 9TOM He HyKHO (M Ha caMOM [iefie Jaxke Heslb3sl) 3aKJII04YaTh B CKOOKU UMs CTONOIIa,
crepyrolee cpa3y 3a IpeajIoXkKeHneM SET, HO B CCHIJIKE Ha TOT Ke CTOI0eIl B BEIPaXKeHWH, HaXOOIIIIeMCsI
110 ITPaBYIO CTOPOHY 3HaKa PaBEHCTBA, CKOOKY 00s3aTeIbHHL.

W MBI TaKzKe MOKEM yKa3aTh IIOJIS B KAYECTBE eI KOMaHIObl INSERT:

INSERT INTO mytab (complex_col.r, complex_col.i) VALUES(1.1, 2.2);

Ecnu mipu 9TOM MBI He YKaxKeM 3Ha4YeHUs [JIs BCeX IT0jiel cTon0IIa, OCTABIINECS IO OyOyT 3aIl0IHEeHE
3HaueHusMu NULL.

8.16.5. Acnosnb3oBaHUe COCTaBHbIX TUMOB B 3anpocax

C cocTaBHBIMHU THUIIAMU B 3allpoCaX CBsA3aHEI 0COoOLIe IIpaBHJIa CHMHTAKCHCa U IIOBEOEHHUE. Gl IIpaBHJIa
06pa3y10T II0JIE3HbI€ KOHCTPYKIIKMH, HO OHU MOT'YT OBITH HEOUYEBUOHLEIMU, €CJTH He IIOHUMAaTh CTOSsIIIYIO 3a
HUMHU JIOTHUKY.

B PostgreSQL cchinika Ha uMs TaOIuIlLl (MM €€ IICeBOOHUM) B 3alIpOCe II0 CYTH SIBJISIETCSI CCHIJIKOM Ha
COCTaBHOE 3HAYEHUE TEKYIIel CTPOKHU B 3To¥ Tabmulle. Hampumep, uMest Tabnuiy inventory_item, IIO-
Ka3aHHYIO BRIIIE, MBI MOXKeM HalllCaTh:

SELECT ¢ FROM inventory_item cj;

9TOT 3alIpocC BEIIAET OOUH CTOJIOEI] C COCTAaBHLIM 3HAYEHUEM, U €T0 Pe3yJIbTaT MOXKET ObITh TAKUM:

("fuzzy dice",42,1.99)
(1 row)

3aMeThTe, OOHAKO, YTO IIPOCTHEIE KMEeHa COIIOCTABIISIOTCS CHavYalla C *¥MeHaMHU CTOJIOIIOB,  TOJIBKO II0TOM
C UMeHaMH TabJIuI, TaK YTO TAKOH Pe3ylbTaT II0Iy4YaeTcs TOJILKO IIOTOMY, YTO B TaOIHIIaX 3ampoca He
0OKa3aJIOCh CTOJIOIa C UMEHEM c.

OﬁbILIHYIO 3all¥Ch IIOJIHOTO UMEHHU CTOH6Ha BUOQA uMg_Tabnunel. HM4__CcToJs61ja MO2KHO IIOHUMATh KaK IIPH-
MeHeHHe BLIOOPA IT0JI K COCTAaBHOMY 3HAYEHUIO TEKYyIel cTpoku Tabmuilbl. (M3 coobpaxkenuii ahdpek-
TUBHOCTH Ha caMOM [eJjie 3TO peajii30BaHo II0-IPyroMy.)

Korpga mMbl nuiiem

SELECT c.* FROM inventory_item c;

TO, COTJIaCHO CTaHmapTy SQL, MEI JOIXKHBI IIONYYHUTH COOePAKUMOe TaOIUIThl, Ppa3BEPHYTOE B OTHEIbHEIE
CTOJIOIIHI:

name | supplier_id | price
____________ +_____________+_______
fuzzy dice | 42 | 1.99
(1 row)

KaK C 3aIrpocoM
SELECT c.name, c.supplier_id, c.price FROM inventory_item c;

PostgreSQL npuMeHsieT Takoe pa3BEPTHIBaHUE OIS TIOOBIX BRIPAKEHUM C COCTaBHLIMU 3HAUYEHUSIMHU, XO-
TSI KaK IT0OKa3aHo BHIIIIE, HE0OXOAMMO 3aKITIOUYUTEL B CKOOKY 3HaYeHUEe, K KOTOPOMY ITPUMEHSIETCS . *, eCITU
TOJILKO 9TO He MpPoCcToe uMs Tabmuisl. HampuMep, ecinu myfunc () — QYHKIHUS, BO3BpAaIIlaiomas CoCTaB-
HOM THII CO CTONOIIAMHU a, b ¥ ¢, TO 3TH [IBa 3allpoca BHIOAOYT OOUHAKOBHIM PE3ynIbTarT:

SELECT (myfunc(x)).* FROM some_table;
SELECT (myfunc(x)).a, (myfunc(x)).b, (myfunc(x)).c FROM some_table;

ITogcka3ka

PostgreSQL ocyliecTBisieT pa3BEPTLIBaHKUE CTOJIONOB (HaKTUUYECKU MepeBoAs IMepBYI0 Gopmy BO
BTOPYI0. TakuM 06pa3oM, B JAHHOM IIpuMepe myfunc () OyAeT BBI3BIBATHCS TPU pa3a OIS KaKaou
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CTPOKH U C OOHUM, U C OPYI'UM CHHTAKCHCOM. Ecnu aTo OOpOorocTrosAmas Q)YHKHI/IH, U BBl XOTUTE
n30exKaTh JTUITHUX BBEI30BOB, MOKHO MCIIOJIb30BaTh TAKOM 3allpoc:

SELECT m.* FROM some_table, LATERAL myfunc(x) AS m;

PasmemeHue BbI30Ba GyHKIUHU B 3JIeMEHTe FROM LATERAL rapaHTHUPYET, YTO OHa OyneT BEI3BIBATh-
Csl OjIsi CTPOKU He 0ojiee OfHOTO pa3a. KOHCTPyKIUsS m. * TaK 2Ke pa3BopaduBaeTCsI Bm.a, m.b,
m.c, HO Tellephb 3THU IIepeMeHHBIe IPOCTO CCHUIAIOTCS Ha BBIXOOHBIE 3HaueHUSA FROM. (KimoueBoe
CJIOBO LATERAL 3[€Ch SIBIsIETCS Heo0sa3aTeJIbHEIM, HO MBI J00aBUJIN €T0, YTOOH IOAYEPKHYTh, YTO
byHKIIUA TOTydaeT x U3 some_table.)

3aIuch cocrasHoe_sHaueHue.* IMPUBOOUT K TAKOMY Pa3BEPTLIBAHUIO CTOJIOIOB, KOTOa OHA (UTYPHUPY-
€T Ha BEPXHEM yPOBHE BEIXOJHOI'O CIIMCKa SELECT, B CIIMCKE RETURNING KOMaHL INSERT/UPDATE/DELETE/
MERGE, B npennoxeunuu VALUES HUJIM B KOHCTPYKTOpPe CTPOKU. BO BCcexX OPyTruX KOHTEKCTax (BKJII0OUas BJIO-
JKEeHHBIE B OIHY M3 9TUX KOHCTPYKIINI), HoGaBJIeHue . * K COCTaBHOMY 3HAYEHUIO He MEHSIET 3TO 3Have-
HUeE, TaK KaK 9TO BOCIIPUHUMAETCS KaK «BCe CTOJIOIILI» U ITI03TOMY BEIIAETCS TO K€ COCTaBHOE 3HaUEHUeE.
Hampuwmep, ecnu QyHKIUS somefunc () IPUHUMAET B KaUYeCTBe apryMeHTa COCTaBHOe 3HaueHHe, 3TH 3a-
TIPOCHI PAaBHOCHUIILHEI:

SELECT somefunc(c.*) FROM inventory_item c;
SELECT somefunc(c) FROM inventory_item c;

B oboux cnydasix TeKyIasi CTpokKa TabauIbl inventory_item mepemaéTcs GyHKIIUY KaK OOUH apryMeHT
C COCTaBHBIM 3HaYeHUeM. W XOTsI JOMONMHEHHUE .* B 9TUX CIydYasx HE WUTPAET POJIH, UCTIOIb30BaTh €T0
CYMTAETCS XOPOIINM CTHUJIEM, TaK KakK 3TO SCHO YKa3bIBAaeT Ha MCIIOTb30BaHWE COCTABHOTO 3HAaUYeHUs. B
YaCTHOCTY aHAJIM3aTOP 3apoca BOCOIPUMET c B 3alUCH c . * KaK CCHIJIKY Ha UMSI UJIU TICEBOOHUM TaOTUIIEI,
a He UM cTOJ0Ia, 4TO N30aBIsIeT OT HEOJHO3HAYHOCTH; TOTga Kak 6e3 .* HEesCHO, O3HAYaeT JIU c UM
TaOIUITLI NI UM CTOJIOIa, U HAa CaMOM [fiejie IIPU HaJIM4Yuu CToJibIla C uMeHeM c OyaeT BEIOpPaHO BTOpPOe
MIPOYTEHHUE.

9Ty KOHLEIIHUIO IeMOHCTPUPYET U CIeAYIOIINY IPUMeD, BCe 3alIPOCH. B KOTOPOM IEeNCTBYIOT OOUHAKOBO:

SELECT * FROM inventory_item c ORDER BY cj;
SELECT * FROM inventory_item c ORDER BY c.*;
SELECT * FROM inventory_item c ORDER BY ROW(c.¥*);

Bce oTu mpennoxkeHust ORDER BY 00palllaloTCst K COCTABHOMY 3HAYEHUIO CTPOKH, BCJIEICTBUE YETO CTPO-
KM COPTHUPYIOTCS IIO ITpaBuUjIaM, OMMCAaHHEIM B [Togpasmerne 9.25.6. OmHAKO eClIu B inventory_item CO-
IepKUTCS cToyIber ¢ UMeHeM c, IIePBHIY 3anpoc OYOEeT OTIMYAThCS OT OAPYTUX, TaK KaK B HEM BHIIIOJIHUT-
Cs1 COPTUPOBKA TOJIBKO II0 faHHOMY cToybI1y. C IOKa3aHHEIMU BEHIIIIE MMeHaMM CTOJIOI0B IIPeObIayIIuM
3anpocaM TakKXKe paBHO3HAYHEI CIIENYIOIIHe:

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 mocnmenHeM ciiydyae UCIOJIb3yeTCsT KOHCTPYKTOP CTPOKH, B KOTOPOM OTIYIIIEHO KITI0YeBOE CIIOBO ROW.)

leyraﬁ 0COOEHHOCTh CHUHTAKCHCa, CBsd3aHHasaA C COCTaBHBIMU 3HAYEHUAMM, COCTOUT B TOM, YTO MEI MO-
2K€M HMCIIOJIb30BaThb d)yHKU,UOHa/leyIO 3anucv OJs U3BJIEYEHUS II0JIS COCTABHOTO 3HAYEeHUS. ITO JIETKO
MOXHO OOBSICHUTH T€M, UYTO 3alluCU mose (rabnupa) U rabmnuyga.none B3aUMO3aMeEHSI€MHEL. HaanMep,
cienyrimue 3alIpoChl PaBHO3HAYHHI:

SELECT c.name FROM inventory_item ¢ WHERE c.price > 1000;
SELECT name (c) FROM inventory_item ¢ WHERE price(c) > 1000;

Boree Toro, ecnu y Hac ecTh QPyHKIIMS, TPUHUMAIOIIAsI OOWH apTyMEHT COCTAaBHOTO THUIMA, MBI MOXKEM
BBLI3BATh €€ B I1000M 3amnucu. Bce 9Tu 3anpockl paBHOCUJILHEL:

SELECT somefunc(c) FROM inventory_item c;
SELECT somefunc(c.*) FROM inventory_item c;
SELECT c.somefunc FROM inventory_item c;

JTa PaBHO3HAYHOCTH 3allMCH C II0JIEM U (bYHKHHOHaHBHOﬁ 3allMCH IIO3BOJISAET UCIIOJIE30BATh C COCTaBHEI-
MU THUIIaMH (bYHKL[I/II/I, pealn3yrIiane «BbIYUCIIdeMBbIe IT0JIA». HpI/I 9TOM IMPUJIOZKEHNIO, UCITOJIb3YIOIIEMY
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TIOCJIEMHUM W3 MPedbIAyIuX 3aIlpoCcoB, He HYXKHO 3HATh, YTO (GAKTHUYECKU somefunc — HEe HACTOSIIUH
cToji0oel] TaOIHIIHL.

ITogcka3ka

YuuTHIBasg Takoe noBemeHne, OyaeT Hepa3yMHO daBaTh GYHKIIMY, TPUHUMAIOIIEH OOUH apryMeHT
COCTaBHOTI'O THIIa, TO K€ MMS, UYTO XU OOHOMY M3 II0JIell JaHHOT'0 COCTAaBHOTO THUIIa. B ciydae Heof-
HO3HAYHOCTH IPOYTEHWE UMEHHU II0Jid OymeT BEIOpPAHO IIPU HCIIOIb30BaHUM CHHTAKCcHca obparre-
HHUS K IIOJII0, @ TPOYTEeHNe UMeHU (PyHKIIUM — €eCJIH MCIIOJIb3YeTCs CUHTAKCHUC BBI30Ba (QYHKIIUU.
Opnaako B PostgreSQL mo Bepcum 11 Bcerpma BeIOMPanIOCh TNPOYTEHWE MMEHHU IIOJISI, €CJIM TOJIBKO
CHMHTAKCHC BBI30Ba HE MOATAIKHWBAJI K NPOYTEHUIO UMEeHU (QYHKIUHU. YTOOB IPUHYOUTEILHO BBI-
OpaTh MpoYTEeHNEe UMEeHU (QYHKIWY, B IPEOBIOYIINX BEPCUIX HAmo OBIIIO OOIIOIHUTD 9TO UMS CXe-
MOM, TO eCTh HAIlluCaTh cxeMa. PyHKIHYI (COCTaBHOE_ _3HAUYEHHE) .

8.16.6. CUHTAKCUC BBOAOUMbIX U BbIBOOAUMbIX 3HAYE€HUU COCTABHOIO TU-
na

BHelllHee TeKCTOBOE IIPeCTaBIeHNe COCTAaBHOT'O 3HAYEHUS COCTOUT M3 3aIlMCU 3JIEMEHTOB, UHTEPIIpe-
THUPYEMEBIX II0 IIPpaBUJIaM BBOJA-BBIBOMOA OJIsI COOTBETCTBYIOIIIUX TUIIOB noneﬁ, n O(I)OpMJIeHI/IH CTPYKTYDEI
cocTaBHOro Tuna. OdopMIIeHrue COCTOUT U3 KPYIJIBIX CKOOOK (( M )) OKPY2KaIOIINX BCE 3HAUEHUE, U 3a-
OATHIX (,) MeXay ero ajmeMeHTaMu. [IpoGebHBIE CUMBOJIEI BHE CKOOOK UTHOPHUPYIOTCS, HO BHYTPU OHU
CUMUTAIOTCS YaCThI0 COOTBETCTBYIOIIIETO 3JIEMEHTA ¥ MOTYT YYUTHIBATHCS UJIM HE YYUTHIBATHCS B 3aBUCH-
MOCTH OT IIpaBUJI IpeoOpa30BaHus BBOOUMEBIX JaHHBIX [JIsI TUIIA 9TOTO d1eMeHTa. Hampumep, B 3amucu:

|( 42

mpobenel OyoyT HTHOPHUPOBATHLCS, €CJIM COOTBETCTBYIOIIEE II0Jie UMEET LeIOYNCIeHHBIM TUII, HO He TeK-
CTOBBIH.

Kaxk 6BI7TO ITOKa3aHO paHee, 3alliMChIBasi COCTaBHOE 3HaYeHue, 000 ero 31eMeHT MOXKHO 3aK/IIYUTh B
KaBBIYKHU. ITO HYIHCHO HellaTh, eCIIU IPHU pa30ope 3TOro 3HaYeHusT 0e3 KaBHIUEK BO3MOKHA HEOTHO3HAY-
HOCTb. HammpuMep, B KaBBIYKH HYKHO 3aKJII0YaTh 9JIEMEHTHI, CofiepKallie CKOOKH, KaBHIUKHU, 3aISTYIO
UM 00PaTHYIO KOCYIO 4epTy. YTOOH BKJIIOUHUTD B ITOJI€ COCTAaBHOI'O 3HAYEHMUSI, 3aK/TIOUEHHOE B KABBIYKH,
TaKue CUMBOJIBI, KaK KaBEIUKH UJIM 0OOpaTHas Kocas d4epTa, Ieped HUMU HyKHO mo0aBUTh 00PaTHYIO KO-
cyio uepty. (Kpome TOro, mpogyOIupOBaHHEIE KaBHIYKY B 3HAYEHUH ITOJISI, 3aKIIIOYEHHOTO B KAaBHIUKH,
BOCHPUHUMAIOTCSI KaK OgUHapHEIE, TOO00HO amocTpodam B cTpokax SQL.) C gpyro¥ CTOPOHEI, MOXKHO
o6oiTHCh 663 KaBhIYEK, 3alllUTUB BCE CUMBOJIBI B HAHHBIX, KOTOPBIE MOTYT OBITh BOCHPHUHSTHEL KaK YacTh
CHMHTAKCHCAa COCTAaBHOTO 3HAUEHMHSsI, C IOMOIIIbIO CIIEIIIOCIIEOBATEIbHOCTEMH.

3uauenue NULL B 3Toif 3anIiCH IIPeLCTaBIIETCSA IIYCTEIM MeCTOM (Korfa MeKIy 3allsiTEIMU UM CKoOKa-
MU HeT HUKaKUX CUMBOJIOB). YTOOHEI BBECTU UMEHHO IIyCTYI0 CTPOKY, @ He NULL, Hy>KHO HanucaTs "".

OyHKIUST BBIBOJA COCTAaBHOI'O 3HAYEHMS 3aKJ/TI0OYaeT 3HAYEHUS IOJIed B KaBBIYKW, €CIIU OHU HPENCTaB-
JISTIOT cOOOM IyCThIe CTPOKH, TUOO comepzKaT CKOOKM, 3alsAThe, KABHIYKY MM 00PAaTHYIO KOCYIO YEpPTY,
60 COCTOST U3 OmHUX HPo0eoB. (B mocnemHeM ciiydyae MOXKHO 000UTHCH 6€3 KaBHYEK, HO OHU HoOas-
JISTIOTCS [y yooOountaeMocTr.) KaBerdky u o6paTHast Kocasi 4epTa, 3aK/II0YEHHEIE B 3HAYEHUS TI0JIEH,
IIPY BHIBOZE OYyOIUPYIOTCS.

IIpumMeuyaHnue

IMTomuuTE, 4TO HanucanHas SQL-KoMaHaa MpeXae BCETO UHTEPIPETUPYETCS KaK TEKCTOBAsA CTPO-
Ka, a 3aTeM KaK COCTaBHOE 3Ha4YeHue. BCcleacTBre 3TOr0 YUCIIO CUMBOJIOB 0OPaTHOM KOCOM YEePTH
yoBamBaeTcs (eClu MCHONMb3YIOTCS CIIEIIIOCIeA0BaTeIbHOCTH). Hampumep, 4TOOH BBECTH B IIOJIE
COCTaBHOTI O CTOJIOIIa 3HAYEHNE THUTIA text C 00PAaTHOM KOCOM YePTON U KaBRIYKaMHU, KOMaHIy HYyXK-
HO OymeT 3amucaTh Tak:

INSERT ... VALUES (' ("\"\\")"');
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CuHauasna 06paboTYHK CIIeIOoCIefoBaTeIbHOCTEH yIanseT OOUH YPOBeHb 00PaTHOM KOCOM YePTHI,
TaK 4TO aHaJIM3aTOpP COCTaBHOTO 3HA4YEHUA IToIy4daeT Ha Bxop ("\"\\"). B cBO1 ouepens, OH Ie-
pemaéT 3Ty CTPOKY IIpollefype BBOMa 3HAUEHUS THUIIA text, THe OHa Ipeobpa3yiorcs B "\. (Ecinu
OBl MBI paboTasiv C TUIIOM HaHHEBIX, TPOLieiypa BBOAAa KOTOPOTO TaKKe NHTEPIIPETUPYeT 00paTHYIO
KOCYI0 4epTy 0coObIM 00pa3oM, HalpuMep bytea, HaM MOTJI0 OB TOHATOOUTHCS yKe BOCEMb TaKUX
CHUMBOJIOB, YTOOBI COXPAaHUTL 3TOT CUMBOJI B II0JIE COCTABHOI'O 3HaYeHus.) Bo n3bexkaHue Takoro
oyOIMpPOBaHUS CIIELICMMBOJIOB CTPOKK MOKHO 3aK/I04uaTh B momnsaphl (cMm. [Togpa3men 4.1.2.4).

ITogcka3ka

3anuchBaTh COCTaBHEIEe 3HaUeHUs B KoMaHgax SQL gacTo GbiBaeT ynoOHee ¢ IIOMOIIbI0 KOHCTPYK-
Topa ROW. B ROW OTHesbHEIe 3HAUEHUS 3JI€MEeHTOB 3allMCHIBAIOTCS TakK XKe, KaK ecnu Obl OHU He
OBbUIN YJIeHaMU COCTaBHOT'O BEIPAXKEHUS.

8.17. Anana3oHHbIe TUNbl

[uana3oHHbIE TUIIL IPEACTABIIAIOT AUAla30Hb 3HAaYEeHWH HEKOTOPOT0 THUIIA JaHHBIX (OH TaKXKe Ha3LIBa-
eTcss noOmunom OuamnasoHa). HampuMep, ouama3oH THUIA timestamp MOXKET HPEOCTABIISATL BPpeMEeHHOM
WHTEPBaJ, KOrfa 3ape3epBUPOBAH 3all 3aceJaHuii. B JaHHOM CjIy4Yae THIIOM HAHHBIX OymeT t srange (CO-
KpaineHue oT «timestamp range»), a MOATUIIOM — timestamp. IIOOTHUII TOJIKEH OBITEH ITOTHOCTHIO YIIOPSI-
MOYMBAEMBIM, UTOOB MOXKHO OBIZIO OMTHO3HAYHO OIMPEeNe/nuTh, TOe HaXOOUTCsS 3HaYeHUe IO OTHOIIEHUIO
K MMATla30Hy: BHYTPH, [0 HJIH IIOCJIe HETO.

[vama30HHBIE TUIH TONE3HBl TEM, YTO TO3BOSIOT MPEACTAaBUTh MHOXKECTBO BO3MOXKHBIX 3HAUEHUH B
OOHOM CTPYKTYPE OaHHBIX M YETKO BEHIPA3UTH TaKKe TOHATHS, KaK lepecedyeHue quamna3oHoB. Haubomee
OYEBUIOHBLIN BapMaHT WX HCIIOJIb30BAHUS — MPUMEHSTh AUANa30HbI AAThHl 1 BPEMEHU [JI COCTABIIEHUS
pacmucaHus, HO TaKKe MOJIE3HBIMU MOTYT OKa3aThCs MUATIa30HH IIeH, MHTEPBaIbl U3MEPEHUH U T. .

7151 Ka2KOoro uana30HHOI0 TUIIa €CTh COOTBETCTBYIOIINM MyIbTUOWANIa30HHEIN TUIl. MynbTUOMAIa30H
MIPeICTaBIIsIeT COO0M YIIOPSIOOYEeHHBIM CIIMCOK HECMEXKHBIX, HEMYCTHIX 1 OTIMYHEIX 0T NULL grama3oHoB.
BonbIMHCTBO AHUana30HHLIX OIIEPAaTOPOB paboTaloT U ¢ MyIbTuAMana3soHaMu. KpoMme Toro, ecTb GyHKIIUHT
11 paboTH UMEHHO C MyIbTUANANIA30HHBIMU TUIIAMHU.

8.17.1. BcTpoeHHble aMana3oHHble U MyJibTUAMANA30HHbI@ TUMNbI
PostgreSQL umeeT cnenyromine BCTPOEHHLIE OHala30HHbBIE TUIIHL:
* int4range — AOMAaNa30H IIOOTHUIA integer, int4multirange — COOTBETCTBYIOLIUY MyJIbTUOMAIIa30H
* int8range — OUAIIA30H IIOATUIIA bigint, int8multirange ——COOTBeTCTByKHHHﬁ]MYHBTHHHaHaBOH
* numrange — OUANA30H IOATHUIA numeric, nummultirange — COOTBETCTBYIOIINYM MyJIbTUAUANIA30H

* tsrange — OWAlA30H NOATHUIIA timestamp without time zone, tsmultirange — COOTBETCTBYIOLIUH
MYyJIIbTUOXAIIa30H

®* tstzrange — OUAIlA30H HOATHIIA timestamp with time zone, tstzmultirange — COOTBETCTBYIO-
MM MyJIbTUAUAIa30H

* daterange — [OUWAIIA30H IIOOTUIIA date, datemultirange —-COOTBeTCTByKHHHﬁ:MyanHﬂHaHa3OH

IToMuMO 3TOTO, BEI MOXKETE ONPENesiiTh COOCTBEHHEBIE TUIIHL; ToapoOHee 3To onucano B CREATE TYPE.

8.17.2. NMNpumMepsbl

CREATE TABLE reservation (room int, during tsrange);
INSERT INTO reservation VALUES
(1108, '[2010-01-01 14:30, 2010-01-01 15:30)");
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—— BxoxneHue
SELECT intd4range (10, 20) @> 3;

—— IlepexkpriTHE
SELECT numrange (11.1, 22.2) && numrange(20.0, 30.0);

—— JlonyueHUEe BEepxXHEH TI'pPaHUIb
SELECT upper (int8range (15, 25));

—— BbIUHCIIEHHE [epecedYeHud
SELECT intd4range (10, 20) * intdrange (15, 25);

—— dBndeTcd M OUANA30H [IYCTHIM?
SELECT isempty (numrange (1, 5));

IToyHBIM CITHMCOK OIepPaToOpPOB 1 QYHKIINY, TpegHa3HauYeHHBIX /IS AUalla30HHBIX TUIOB, IPUBEOEH B Tal-
nuie 9.56 u Tabnuie 9.58.

8.17.3. BKsao4YyeHue U UCKJIlIo4YeHUue rpaHuml

JIro601 HeHYCTOﬁ OUualla30H UMeEeeT OB€ I'PAHUILIbI, BEPXHIOIO 1 HUXKHIOIO, ¥ BKIIIOYAET BC€ TOYKHU MEXKIOY
3TUMM 3HAaUYEeHUSIMHU. B Hero takxke MoXKeT BXOOUTh TOYKA, Jiexkalllasa Ha I'PaHuUIlie, eCJIi OJualla30H BKIIIO-
YaeT 93Ty T'PaHUuIy. U HaOGOpOT, €CJIM O alla30H He BKJII04YaeT 'PaHUIly, CHUTAEeTCsA, YTO TOYKa, JIeXKalllad
Ha 9TOu I'PDaHUIlEe, B HETO HEe BXOOUT.

B TekcTOBOM 3anucu gualia3oHa BKIIIOYEHNEe HUXKHEN IpaHUuIlbl 0003HAaYaeTCsI CUMBOJIOM « [», a MUCKITIO-
YeHHeM — CHUMBOJIOM « (». 71T BepXHEM I'paHHUIbl BKIIOYeHHe 0003HaYaeTCs aHAJIOTHYHO, CUMBOJIOM
«]», a HCKJII0YeHNe — CUMBOJIOM «) ». (ITompoOHee 3To omucaHo B [Togpa3merne 8.17.5.)

,HJ'IH IIPOBEPKH, BKIIIOYAETCSA JIM HUXKHAA WUIJIN BEPXHAA I'PaHUIla B JHAIla30H, IIPeJHa3Ha4Y€HEbL (I)YHKHI/II/I
lower_inc B upper_inc, COOTBETCTBEHHO.

8.17.4. HeorpaHu4yeHHble (DecKOoHe4YHble) aMana3oHbl

HuxHIOI0 rpaHuIly Auana30Ha MOXKHO ONMYCTUTh U OTIPEMe/IuTh TeM CaMbIM IMalla30H, BKITIOYAOIIUHN BCe
3HAUYEeHMHs, JIexKalllie HUXKe BepXHel IpaHullbl, Hampumep: (, 3]. [logoGHBEIM 00pa30M, eciy He oIpefe-
JIUTH BEPXHIOI TPaHMIly, B OHANA30H BOHUOYT BCe 3HAUEHUS, JieXkKalllie BHIIe HUXKHeH rpaHulsl. Eciu
XKe OmyllleHa ¥ HUXKHSS, ¥ BePXHSsS I'PaHUIIBl, TAaKOUW Ouala3oH OyoeT BKIYATh BCE BO3MOXKHEIE 3HAYe-
HHUS CBOETO IMOATHIIA. YKa3aHue OTCYTCTBYIOIIel I'PaHuIIEl KaK BKII0YaeMOM B JUala30H aBTOMAaTHYECKH
mpeobpa3yeTcs B UCKIIIOYAIONIee; HAaIpuMep, [, ] mpeobpa3yeTcs B (, ). MOXKHO BOCIPUHUMATH OTCYT-
CTBYIOIIHE 3HAYEHHUS KaK IIJIIOC/MUHYC O€CKOHEeUYHOCTD, HO BCE 2Ke 3TO 0CO0bIe 3HAaUYeHUA MHUalla30HHOTO
THIIa, KOTOPLEIE OXBATHIBAIOT ¥ BO3MOIXKHEIE [IJISI ITOATHUIIA 3HAYEHUS TUII0C/MUHYC 68CKOHEYHOCTD.

II71s1 TOOTUIIOB, B KOTOPHIX €CTh IIOHATHE «OECKOHEYHOCTh», infinity MOXKET MCIOIb30BAaThCS B Kade-
CTBeé SABHOT'O 3HAYE€HHUA TI'DAaHUIIHI. HpI/I 9TOM, HallpuMep, B OHAlla30H [today, infinity) C IOOTUIIOM
timestamp HEe 6YJIGT BXOOUTH CIIeIUAJIbHOE 3HQUeHue infinity JAQHHOTO IIOATHUIIA, OOHAKO 3TO 3HAYEHUEe
GyﬂeTBXOﬂHﬂbBHHaHa3OH[today,infinity],KaKIIBﬂHaHaBOHLI[todayJ U [today,].

ITpoBepuTh, OTIpENEIIEHA U BEPXHSIS UM HUXKHSS IPAHULA, MOXKHO C ITOMOIIBI0 PYyHKIUN lower_inf U
upper_inf, COOTBETCTBEHHO.

8.17.5. BBoa-BbIBOA AMANa3o0OHOB
BBOJII/IMOG 3HAQUYEeHHEe OUalla30Ha OOJIZKHO 3allUChIBATHCSA B OJIHOfI U3 cnenyloumx (l)OpM:

(HuXHIg-IrpaHHla, BEPXHII—TPaHHuna)
(HuxXHIg-rpaHHula, BEpXHIId—TrpaHHnal
[HUXHIg-IrpaHHa, BEPXHII—TPaHHuna)
(HHXHI9-TFPaHHLa, BEPXHI9d—TPaHHuLa]

empty
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Tun ckoOoK (KBagpaTHBIE WK KPYTJIbIE) OIpemenseT, BKIIYaloTCS JIM B OHAla30H COOTBETCTBYIOIIHE
TPaAHUIIEI, KaK OIIMCAHO BEHIINIE. 3aMeThTe, UTO IOCIeOHIsa popMa COmePKUT TOILKO CIIOBO empty U OIIpe-
JenseT MyCTOM Auara3oH (ouamal3oH, He comepKalluil ToUeK).

30ech vuxHgg-rpasnna MOXKeT OBITh CTPOKOM C AOIYCTUMEIM 3HaUeHKUeM IIOATUIa UK OBITh IIyCTOH (To-
Toa guanas3oH OymeT 0e3 HUKHEU IPDaHUIE). AHAJIOTUYHO, BepxHId-rpadnga MOXKeT 3aaBaThbCsl OGHUM
U3 3HaYEeHUH IMOATHUNA UK OLITh HEOTIpenoeIEHHOM (IyCcToH).

JIro0oe 3HaYeHHe TPAHMIIH AHalla30Ha MOXKHO 3aKJIIOUHThL B KABHIYKH ("). A ec/ii 3HaYeHHEe CONePKUT
KpYyTJIble WX KBafpaTHBIE CKOOKH, 3allsIThie, KABEIUKK MJIM 00PaTHYIO KOCYIO YepTy, UCIIONb30BaTh Ka-
BBIYKK HEOOXOOMMO, YTOOR 9TH CHMBOJIEI HE PACCMaTPHBAINCh KAaK YaCTh CHHTAKCHCa Auana3oHa. 4YTo-
OBl BKJIIOYHTEH B 3HAUEHUE TPAHMIIE IHAlla30Ha, 3aK/II0YEHHOEe B KaBLIYKH, TAKHUe CUMBOJILI, KaK KaBhIY-
KM uiau obpaTHas Kocasd YepTa, lepel HUMH HyKHO mo0aBUTh 00paTHYIO Kocyio depTy. (Kpome Toro,
mponyOnupoBaHHbIE KaBEIYKY B 3HAYEHUH [HAIla30Ha, 3aKII0YEHHOT0 B KABLIYKH, BOCIIPUHUMAIOTCS KakK
omuHAapHBIE, TOmOOHO anmocTpodaM B cTpokax SQL.) C mpyroi CTOPOHBI, MO2KHO O00MTHCEH 6€3 KaBhIYEK,
3alllUTUB BCE CUMBOJIHI B TAHHEBIX, KOTOPEIE MOTYT OLITh BOCITPHUHSITEI KaK YaCcTh CHHTAKCHCA OUAla30Ha, C
TIOMOIIIBIO CIIeLIIocIenoBaTeIbHoCTel. YTOOR 3a[aTh B KAYEeCTBE I'PAHUIIL IIYCTYI0 CTPOKY, HY?KHO BBe-
CTH "", TAK KakK IIyCTasl CTPoKa 6e3 KaBhEUYeK OymeT 03HauaTh OTCYTCTBUE TPAHUITHL.

ITpoGesbHEIE CHMBOJIBL 0 ¥ ITOCTIE OTIPeAesIeHUsT qualla30Ha UTHOPUPYIOTCS, HO KOT{Ia OHYU IPUCYTCTBYIOT
BHYTPH CKOOOK, OHM BOCIIPMHUMAIOTCS KaK YaCTh 3HAUEHUSI BEPXHEHN UITN HUXKHEHU IpaHuIlbl. (X0Ts oHU
MOT'YT TaKzKe UTHOPUPOBATHCS B 3aBUCUMOCTHU OT ITO[THIIA AHaNa30Ha.)

IIpumMeuyanue

OTU npaBuiia OYEeHb ITIOXOKU Ha IIpaBuUjla 3allCU 3HAUYEHUU [OJId II0JIeN COCTaBHBIX TUIIOB. [ OIIOJI-
HUTEJIbHEIE 3aMevdaHus NpuBeneHH B [logpa3nerne 8.16.6.

[Tpumepsr:

—— B IHaNas30H BXIOYaeTcd 3, He BKINOUaeTCd 7/ U BKIOYAITCH BCE TOYKM MeXIOy HUMHU
SELECT '[3,7)'::int4range;

—— B IHANa30H He BXIOYalTCd 3 ¥ 7, HO BKIOUAIOTCYI BCE TOUYKH MeXIy HUMU
SELECT '(3,7)'::int4range;

—— B [OHalasoOH BKIlYaeTCd TOIbKO OOHO 3HaueHue 4
SELECT '[4,4]'::int4range;

—— IUanas3O0H He BXKIYaeT HHKAaKUX TOouek (HOopMalulallud 3aMeHUT ero onpeneneHue Ha 'empty')
SELECT '[4,4)'::int4range;

BBoguMoe 3HaueHUE MYJIBTUOHWAIIA30HA 3dKJIII04YAaeTCsA B (I)I/Il"ypHI)Ie CKOOKH ({ n }) U COOEP2KUT HOJIb UITIN
6oree OUalla30HOB, pa3JIeJ'IéHHI>IX 3angaTeIMU. [10 U1 mocie CKOOOK M 3aIISIThIX OOIIYCKAIOTCsA l'[p06eJ'II>HI>Ie
cuMBOJIbl. CHHTAKCHUC COEeIaH MOX0XKNWM Ha CUHTAaKCHC MaCCUBOB, HO MYJIbTUOUAIIA30HE HAMHOT O IIPOIIIe:
OHHU MMEIOT TOJIBKO OOHY PAa3MEPHOCTD, a UX COOEPXKHNMOE He HY2KHO 3aKJ/II0YAaTh B KABBIYKH. (KaK IIOKa-
3AaHO BBIIIE, T'PAHHULIBI OXUAIIa30HOB MOT'YT 3aKJIIOYAThCA B KaBBIYKH.)

[Tpumepsr:

SELECT '{}'::int4multirange;
SELECT '{[3,7)}'::int4dmultirange;
SELECT '{[3,7), [8,9)}'::intdmultirange;

8.17.6. KOHCTpyMpoBaHMe AMANAa30OHOB U MyJIbTUAMANA30HOB

st KaXKOoro OMAra3oHHOTO THINA onpenesieHa QYHKINWS KOHCTPYKTOpPA, MMeEIasi TO Ke MM, 4TO U
OaHHBIN TUI. VCIIOJTE30BaTh 3TOT KOHCTPYKTOP 0OBIYHO ymoOHEee, YeM 3alMChIBATh TEKCTOBYIO KOHCTAHTY
Ouamna3oHa, TaK Kak 9TO n30aBisieT OT MOTPeOHOCTH B HOIOTHUTEIIFHEIX KaBEYKaxX. OYHKIUSA KOHCTPYK-
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TOpa MOXKET MPUHWMATh ABa WIKM TPU IlapaMeTpa. BapmaHT ¢ OByMsl mapaMeTpaMM CO30AéT OUana30H
B CTAHOApPTHOU QopMe (HMKHSAS TPaHUIA BKJIIOYAETCS, BEPXHAS UCKITI0YAETCs), TOTHA KaK IJIs BapUaH-
Ta C TPEMS IapaMeTpaMy BKJIIOYEHUE TPAHUIl OIIPENENIsIeTCs TPEThbUM ITapaMeTpoM. TpeTuii mapamMmeTp
IOJIXKEH COoIepzKaTh OOHY U3 CTPOK: « () », « (]1», «[)» unu «[]». Hanpumep:

—— lonHag dopMa: HHUXHYAY TPaHHIAE, BEepPxHId IpaHHIa M TeKCToBad CTpOoKa, ONpeneidiomasd
—— BKIOYEeHHE/HUCKIOUEeHHe TPaHul.
SELECT numrange (1.0, 14.0, '(1');

—-— Ecnu TpeTud apryMeHT ONyleH, nompasyMeBaetcd '[)'.
SELECT numrange (1.0, 14.0);

—-— XoTdg 3mechb ykaswmiBaeTcd ' (]', mpu BHIBOIOE 3HaueHue OymeT MNPUBEIEHO K
—— KaHOHHYEeCKOMYy BHIOY, Tak kak int8range — TUN IOUCKPETHOrO OHanasoHa (CM. HHXE) .
SELECT int8range (1, 14, '(1'");

—-— Korma BMecTO niobo¥ rpaHullbl ykaswBaeTcd NULL, COOTBETCTBYIEH TrpPaHUlb y OUanasoHa He
fyner.
SELECT numrange (NULL, 2.2);

I KazKOoro Ouama3s0HHOI0 THIIA TaKXKe eCTbh KOHCTPYKTODP My/AIbTUOHANA30HA C TEM Ke MMeHEM, UTO
U Y MyIbTUONAIA30HHOTO TuMa. OYHKIUSI-KOHCTPYKTOP IPUHUMAET HOJIb UK 00jiee apryMeHTOB, Ipe-
CTaBSIOMINX COOOM Ouala3oHbl COOTBETCTBYIOIIET0 THIa. Hampumep:

SELECT nummultirange () ;
SELECT nummultirange (numrange (1.0, 14.0));
SELECT nummultirange (numrange (1.0, 14.0), numrange(20.0, 25.0));

8.17.7. Tunbl AUCKpPETHbIX AUana3oHOB

0

IIucKpeTHHEIM OUAIa30HOM CYMTAETCS AHUalal30H, OIS ITOATHIa KOTOPOTr0 OTHO3HAYHO ONPEeNesIeH «Imar»,
Kak, HalTlpuMeD, AJII TUMOB integer U date. 3HAYEHUS 3TUX OBYX TUIIOB MOKHO Ha3BaTh COCEOHUMM, KO-
roa MeXay HUMU HeT HUKaKUX OPYyTUX 3HadeHui. B HellpeprIBHEIX AUana30HaX, HaIpOTHUB, Bcerga (unu
TIOYTH BCErma) MOXKHO HalTHU eIle€ OOHO 3HAaYeHHe MeXKOy OBYMs HaHHBIMU. HampuMep, HempepbIBHBIM
Ouarna3oHOM 6yJ:[eT Oxanal30H C HOATUIAaMHU numeric U timestamp. (XOTH timestamp UMEET OTPaHUYEH-
HYIO TOYHOCTb, TO €CTh TEOPETUYECKHU OH SIBJITETCS OUCKPETHHIM, HO BCE K€ JIydIlle CUUTaTh eT0o Hellpe-
PBLIBHBEIM, TakK Kak IIar ero oOLIYHO He OIpeeséH.)

MozKHO TaKzXKe CUUTaTh OUCKPETHBIM IIOOTUII JHAlla30Ha, B KOTOPOM YETKO oIpenesieHbl IIOHATUA «CJie-
AOYIOLIEero» U «IIpenblayIlnero» 3JIeMeHTa OJId KaXXOO0ro 3Ha4YeHud. Takue orpenesieHus IO3BOJIAIOT IIpe-
O6pa30BbIBaTb I'PaHUILIBI JHAlla30HaA U3 BKIIIOYa€MBIX B UCKIIIOYaeMEIE, BbI6I/IpaH CJIGJIYIOH.[I/Iﬁ HUJIN ITpenbl-
JIYH_II/Iﬁ 9JIEMEHT BMECTO 3aJaHHOI'O 3HA4YE€HUA. HaanMep, JUaIla30HBI IEeJIOYUCIIEHHOI'O THUIla [4,8] U
(3, 9) OIMHCHLIBAIOT OOHO M TO XK€ MHO2KEeCTBO 3HaYeHMU; HO OJIA Oualla3oHa IIOATUIIa NUMeETic 3TO He Tak.

Il THUMa QUCKPETHOTro Auana3oHa ompefessieTcs GyHKIUS KaHOHU3AUUU, YIUTHIBAIONIAs pa3Mep Iia-
ra [Jjis JaHHOTrO IOATHIIA. 3afada 9TOM PyHKIHUKM — IMpeodpa3oBaTh PAaBHO3HAUHEIE JMANA30HEL K €IHH-
CTBEHHOMY IIPECTABIEHMIO, B YaCTHOCTH HOPMA/IM30BaTh BK/IIOYAaeMEIe ¥ MCKIII0YaeMble IPpaHulibl. Ec-
71 QYHKIIMS KAHOHU3AIUK He oIlpefesieHa, Jualla30Hkl C Pa3IUYHBEIM OoIpeaeseHneM OyOyT BCerga Cuu-
TaThCS PA3HBIMHM, HAaXKe KOTHa OHM Ha CaMOM [eJie IIPEeaCcTaB/IsIOT OOHO MHOXECTBO 3HAYEHHUH.

I BCTPOEHHBIX TUIOB int4range, int8range U daterange KaHOHUYECKOE ITPeACTaBlIeHNEe BKIIIOUYaeT
HUJKHIOIO TPAHUIy U He BKJIIOYAeT BEPXHIOI; TO €CTh AuUala3OH IIPUBOOUTCA K BUAY [). OmHaAKO OJs
HeCTaHOapPTHBIX TUIIOB MOZKHO HCIIOJIb30BATh U OPYTHUE COTIJIalllEeHUd.

17.8. Onpep,eneHue HOBbIX ANAMNA30HHbLIX TUNOB

ITonp3oBaTew MOTYT OIIpenessiTh COOCTBEHHBLIE OTHAIMla30HHBIE THUITBI. ITO MOXKET OBITH IIOJIE3HO, Koraa
HY2KHO UCIIOIb30BaTh AMaNa30HbI C IOOTUIIaMH, [JI51 KOTOPHIX HET BCTPOEHHBIX IMalla30HHBIX TUIIOB. Ha-
IpHUMepP, MOXKHO OITPEeNeNuTh HOBLIM TUII AKalla30Ha [JIA HOATHUIIAa float8:

CREATE TYPE floatrange AS RANGE (
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Tunel JaHHBIX

subtype = floats,
subtype_diff = float8mi

SELECT '[1.234, 5.678]'::floatrange;

Tak Kak [jst float8 OCMBICJIEHHOE 3HaYeHHUe «IIara» He onpefeneHo, GyHKIMS KaHOHU3AIlNK B TaHHOM
npuMepe He 3afa€Tcs.

Korga BuI orpeneisdgaeTe COOCTBEHHLIH THaNa30H, CHCTeMa aBTOMATHYeCKH CO3TaéT MYJ'IbTI/IJII/IaHaBOHHI:Iﬁ
THII.

Omnpenernsis COOCTBEHHBINM OUAIlla30HHBIM THUII, BBl TAaKXKe MOXKeTe BEIOpaTh OPYyTrue IIpaBujla COPTUPOBKU
UJIM KJIacc ollepaTopa B-mepeBa Ojis ero moATuna, YTo II03BOJIUT U3MEHUTD IOPSAOOK 3HaYEeHUH, OT KOTO-
pOro 3aBUCUT, KaKUe 3HaYeHU II0afaloT B 3aJaHHbIN Auaa3o0H.

Ecnu mogTun MOZKHO pacCcMaTpHBaTh KaK OUCKPETHHIN, a He HEeIIPePHIBHBEIM, B KOMaHOe CREATE TYPE
crenyeT TakKxKe 3ajaTh QYHKIINIO xa"onusanuu. ITON QyHKIINK OyOeT IepefaBaThbCs 3HaUeHWe Ouamnaso-
Ha, a OHA [I0/I2KHA BEPHYTh PaBHO3HAYHOE 3HAUYEHHE, HO, BO3MOXKHO, C IPYTUMH I'PaHHUIlaMu 1 (OpMaTH-
poBaHueM. [T OByX AMAa30HOB, IPEICTABIISIONINX OOHO MHOXKECTBO 3HAYEHUH, HAaIIpUMep, LEI0YHC-
JIEHHBIE IUATa30Hk [1, 7] U [1, 8), QYHKIMS KaHOHU3AIMK [OJI2KHAa BHIAaBaTh OIUH pe3ynbTaT. Kakoe
WMEHHO TIpefiCTaBIeHre OyOeT CYUTAThCS KaHOHMYECKUM, He MMeeT 3HaUYeHUsT — TIIaBHOE, YTOOH [Ba
PaBHO3HAYHHIX OHala30Ha, 0THOPMaTUPOBAHHEIX I10-Pa3HOMY, BCerfa IpeoOtpa30BHIBAIUCE B OJHO 3Ha-
YeHUE C OMUHAKOBLIM (popMaTHpoBaHueM. IToMHUMO UCTIPaBlIeHUsT (opMaTa BKIIOYAEMEIX/UCKITI0YaeMbIX
TpaHuI], QYHKIIMS KaHOHMU3AIMU MOXKET OKPYTJISTh 3HAUYEHUS TPAHUIl, €CIU pa3Mep Iara IpPeBHIIIaeT
TOYHOCTb XpaHEeHUs nmoATumia. HampuMep, B THIe quamna3oHa [Jis TMOATHUIA timestamp MOXKHO OIpe[e-
JINTH Pa3Mep IIara, paBHBIM Yacy, Toraa QYyHKINS KaHOHU3ALW