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NpeoucnoBue

OTa KHuTa 9BJsieTCs oduitmanbHOM mokyMeHTalmeln PostgreSQL. Ona Oblyta HanmucaHa pa3padoTYnKaMu
¥ moOpPOBOIbIIAMH IIapajlJIEIbHO C Pa3paboTKOM IIPOrpaMMHOIO IPOAyKTa. B Hel OMHCHIBAETCS 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.

* Yacts Il onuceiBaeT g3bIK SQL u ero cpeny, BKO4Yas TUIH JaHHBEIX U QYHKIIUH, a TaK¥kKe
OIITMMU3AINI0 IPOM3BOOUTEILHOCTY Ha YPOBHE II0JIb30BaTeel. 9To OydeT I10J1e3HO IIPOYuUTaTh
BceM nionb3oBartensaM 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.

¢ Yacts V nmpepHa3HauveHa O 60Iee ONBITHLIX II0JTh30BaTesIel U COIePKUT CBeOeHUs O
BO3MOZKHOCTSIX PaCIINPEHUs cepBepa. ITa 4aCcTh BKITIOYAET TEMbI, IOCBSAIIEHHBIE, B YaCTHOCTH,
[I0JIb30BATEJILCKUM TUIIaM HaHHBIX U PyHKIIUSM.

* Yacts VI cogepXUT cupaBoYHyio nHpopMaIiuiio o koMmaHgax SQL, a TakXKe KJIIMEHTCKUX 1 CEPBEPHEBIX
ImporpaMMax. 9Ta YacThb [OIIOJIHIET Apyrue nHopMauuei, CTPYKTYpPUPOBaHHOM 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 Kanudopnuiickoro yuusepcuretra B Bepknu. B POSTGRES nosiBunoch MHOXKECTBO HOBIIECTB,
KOTOpHIe OBIIM peann30BaHbl B HEKOTOPHIX KomMepueckux CYB]I ropasmo mo3gHee.

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

* CIIOXKHBIE 3alIPOCH

* BHEIHUE KJII0YU

* TPUITEPHI

* H3MeHseMEble IPeICTaBIeHUS
* TpaH3aKIUWOHHAas 1eJIOCTHOCTh
* MHOTOBEPCUOHHOCTH

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

* THIBI JaHHEBIX

*  ¢dyHKIIUM

* OIIepaTopHI

* arperaTHBle QyHKIUU

* MeTOIBI MHAEKCUPOBAHUSA
* IIpOLEAypHEIE S3BIKU

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

2. KpaTtkaa uctopusa PostgreSQL

xXxXi
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OOGBEeKTHO-pPEeNsIIIMOHHAs CHCTeMa YVIpaBjleHus 0Oa3aMuM HaHHBIX, MMeHyeMas ceromHs PostgreSQL,
npouszouuia ot nakera POSTGRES, nanucanuoro B bepknu, KanudopHuiickom yHuBepcurete. Ilocne
OBYX mecsTuneTui paspabotku PostgreSQL ctan camoii pa3puToii CYB]l ¢ OTKPBITHIM HCXOIHEIM KOTOM.

2.1. NMNpoekT POSTGRES B bepknu

IIpoekt POSTGRES, Bo3rimaBmsieMbli mnpodeccopoM Maiikinom CToyHOpeHKepoM, CIOHCHPOBAJIHA
areaTctBo DARPA nipu Muno6opous: CIITA, YupasneHne BoOeHHEIX ucciaemoBauuii (ARO), HarmoHambHEIH
Hayunwit ®onpg (NSF) um kommanus ESL, Inc. Peanmzaumss POSTGRES Hauamacek B 1986 T.
IlepBoHavanbHBIE KOHIIEIIIINK CHCTEMEI OBLIM IIPEICTaBIeHbl B JOKyMeHTe ston86, a omucaHue mepBOM
MOMeJ TN JaHHHIX OSIBUIOCE B rowe87. ITpoeKT cucTeMbl MpaBUI Toraa ObLI ITpeacTaBieH B ston87a. CyTs
¥ apXUTEKTypa MeHeOXepa XpaHuIuIna OblJIu pacnucaHbl B ston87h.

C tex mop POSTGRES mpoi1mén HeCKOIbKO 3TaroB pa3Butusi. [lepBas «geMoBepcus» 3apaborana B 1987
u Oplta mokasaHa B 1988 Ha koudepenumu ACM-SIGMOD. Bepcus 1, onmmcanHast B ston90a, Onlia
BHITyIIl€HA [1J11 HECKOJIbKUX BHEIIIHUX [10JIb30BaTesiel B uioHe 1989. B oTBeT Ha KPUTUKY IIEPBOM CUCTEMEI
mpaBun (ston89), ona 6riia nmepemenana (ston90b), u B Bepcuu 2, BrIIyIIeHHOUN B mioHe 1990, Onlima
yKe HOBasg cucrteMa InpaBuil. B 1991 Brimna Bepcus 3, B KOTOPOM IIOSBUJIACh IMOANEPIKKA Pa3TUYHBIX
MEHEMKEePOB XPaHUJIUINA, YIYUIIeHHBIH HCIIOMHUTEIb 3aIllPpOCOB U IMepelrcaHHas CUCTeMa MpPaBHIlL.
IMocnepytomme BeITyCKH [0 Postgres95 (cM. HMXKe) B OCHOBHOM OBIIM HAITPaBIIEHBI Ha YyIydIIeHHE
MMOPTUPYEMOCTH ¥ HafgEKHOCTH.

POSTGRES npumeHssncs Ojs peannu3alyui MHOXeCTBa UCCIeI0BaTEeIbCKUX U TPOU3BOACTBEHHEIX 3a1ay.
B ux uywmcmne: cucrema aHanu3a (UHAHCOBHEIX [AHHBIX, HaKeT MOHUTOPWHTra PabOTHl pPEeaKTUBHHIX
oBurartesiel, 6a3a maHHLIX HaOJIOmeHMH 3a acTepoumamu, 0a3a JaHHBIX MEOUIIMHCKOM MHOOPMAIUH,
HECKOIbKO Teorpadudeckux wuHpopMaimoHHbx cucteM. POSTGRES TakXke WHCHOJIL30BajiCa I
o0ydyeHUsd B HECKONbKUX yHUBepcureTax. Hakonen, kommnanus Illustra Information Technologies
(mo3xke craBmias 4acThiOo Informix, KOTopas ceWdac IpUHaAJeXuT [BM) BOCHOIb30Bajach KOOOM M
Hallljla eMy KoMMepueckoe npuMeHeHune. B Kouile 1992 POSTGRES cran ocHoBHOM CYB]l Hay4YHOTO
BHIUMCJIUTENILHOTO ITpoekTa Sequoia 2000.

B 1993 umcio BHEIIHHUX MOJIb30BaTeNel ymBouwiaoch. CTajo OYEeBHUOHO, YTO OOCHyXKWBaHHE Koma U
nonmepxKKa 3aHMMaeT CIIMIIKOM MHOI'O BpEMEHM, M ero He XBaTaeT Ha HccienoBaHus. [IJ1 CHUXKEHUS
aToi Harpy3ku npoekT POSTGRES B Bepkiiu Obl1 opUIlaIbHO 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 U3MEHEHUM OH cTan OwicTpee u ymobHee. Postgres95 Bepcum 1.0.x paGoran
npumepuo Ha 30-50% OrvicTpee POSTGRES Bepcum 4.2 (mo tectam Wisconsin Benchmark). ITomumo
HUCTIpaBJIEHUS OIIMOOK, IIPOU3OIIIIN CJIEAYIOIINe U3MEHEHUS:

* Ha cmeny sa3bIKy 3anpocoB PostQUEL npumén SQL (peanu3oBaHHEN B cepBepe). (MHTepdelicHas
6ubnuoTeka libpg yHacnenoBana cBo€ uMsa ot PostQUEL.) ITog3anpockl He MoaaepKuUBaIUCh 00
BeIxoma PostgreSQL (cM. HUXKeE), XOTS UX MOZKHO OBIJI0O MMUTUPOBaTh B Postgres95 ¢ momoisio
moJyib3oBaTeNnbCcKux GpyHKIuM SQL. By 3aHOBO peann30BaHbl arperaTHble yHKIUM. Takxke
MIOSIBUJIACH MTOOAEPKKa IMPENI0KEeHUsT GROUP BY.

e Ins naTepakTUBHBIX SQL-3anpocoB Orlyia pa3paboTaHa HoBas mmporpamma (psql), koTopas
ucmnonb3oBania GNU Readline. Ctapas mporpaMMa monitor ctana He HyXKHa.

* TlosiBUNach HOBas KIMEHTCKas O0ubnmoreka libpgtcl ansd nommepxkKu Tcl-knueHTOB. [Ipumep
000JI0YKH, pgtclsh, IPEOCTaBIIsII HOBLIe KOMaHOkl Tcl mis B3auMomencTBus mporpaMm Tcl ¢
cepBepoM Postgres9bs.

* BBl yCcOBepIeHCTBOBAH HHTepdeic [ paboTel ¢ O0IbMUME 00beKTaMu. EQUHCTBEHHEIM
MEeXaHM3MOM XPaHeHUs TAaKKUX JaHHBLIX CTaJId WHBEPCHOHHBIE 00heKThl. (MHBepcruonHas ¢aiioBas
cucTteMa OhIJIa yaaneHa.)
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* VpamneHa cucTteMa IIPABUJI HAa YPOBHE 3K3E€MIIJIAPOB; II€PE3alluChIBAIOIINE IIDABUJIa COXPAHUIINUCE.

e C HUCXOOHBEIM KOOOM CTaJIN PACIIPOCTPAHATBECA KPATKHWE OIMMCaHUA BO3MOXKHOCTEH CTaHOApTHOI'O
SQL, a Takxke camoro Postgres95.

e Ins coopku ucnomnb3oBancs GNU make (BMecto BSD make). KpoMe TOro, cTaiao BO3MOXKHO
ckoMnunupoBaThk Postgres95 ¢ HemomgudunupoBanHou Bepcuedt GCC (6110 UCIPaBIIEHO
BEIPpABHUBaHUE TaHHBIX).

2.3. PostgreSQL

B 1996 r. cTano moHATHO, YTO uMs «Postgres95» He BHIAEPKUT HUCILITAaHHE BpeMeHeM. MBI BeIOpau
HOBoe mMs, PostgreSQL, oTpazxailoiiee CBsi3b Mexknay opuruHajabHeIM POSTGRES u 6omee mo3gHUMU
BepcusaMu c nogmepxkkoi SQL. B To ke BpeMs, MBI IPOLOJIZKUIIM HyMepaluio Bepcuii ¢ 6.0, BepHYBIINCH
K IIOCJIeOoBaTeIbHOCTH, HadaTou B mpoekTe bepknu POSTGRES.

Muorue npoponxaioT Ha3bBaTh PostgreSQL mmeHeM «Postgres» (Temeph yXKe peOko 3arjiaBHBIMHU
OykBaMM) II0 TPAmHUIIMM WU OJIS OPOCTOTEL. JTO HAa3BaHWe 3aKPeNHuI0oCh KaK IICEBIOHUM WU
HedopManbHOE 0003HAYEHHE.

B mponecce paspabotku Postgres95 ocHOBHBIMH 3amadaMM OBIJIM ITOMCK M MOHMMAHHUE CYIIEeCTBYIOIINX
npobiem B cepBepHOM Kome. C mepexonoM K PostgreSQL akKIleHTH CMECTHIIMCH K peann3allid HOBBIX
GyHKIHE 1 BO3MOXKHOCTEH, XOTsI paboTa IPOJoJIzKaeTcsl BO BCeX HAIllPaBIIEHUSX.

ITogpoGHee y3HATH O TOM, YTO MPOUCX0OOuiio ¢ PostgreSQL ¢ Tex mop, MokKHO B [Ipunoxkenun E.

3. CornawieHusn

Crnepnytolye coralleHus UCIOIb3YIOTCS B OIMMCAaHMUSIX KOMaH/: KBagpaTHble CKOOKU ([ 1 1) 0603Ha4YaloT
HeoOs3aTenbHble YacTu. (B ommcanuu kKoMaHm Tcl BMeCTO HMX HCIIONB3YIOTCS 3HAKHU BOIIpPoca (?), Kak
npuHATo B Tcl.) ®durypHbie cKOOKM ({ U }) ¥ BepTHKabHasAd 4YepTa (|) 0003HA4aAOT BEHIOOP OOHOIO U3
IpenIoKeHHBIX BapUaHTOB. MHOTOTOYME (. . .) O3HAYAET, YTO IIPEOBIAYIINY 3JIEMEHT MOXKHO ITOBTOPUTh.

HWHorpa mis scHOCTHM KoMaHmael SQL mpemBapsioTCs IpPUTAAIIeHHEeM =>, a KOMaHObI OOOJIOYKH —
IIpUrjalleHueM $S.

IMog admuHucmpamopoMm 3mech OOBIYHO ITOHMMAETCS YeJIOBEK, OTBETCTBEHHBIM 3a YCTAHOBKY U 3aIyCK
cepBepa, Torga Kak Nno/b308ameab — KTO YIOOHO, KTO UCIIOJIb3YET MJIM JKejlaeT WUCIIOIb30BaTh JII000MU
KOMIOHEHT cucteMul PostgreSQL. Ot ponu He cliefyeT BOCIPUHUMATH CIIUIIKOM y3KO, TAK KaK B 9TOU
KHUTEe HeT ONpeHeIéHHBIX AONMYIIeHUH OTHOCUTEIHHO IPOIeAyP CUCTEMHOTO afMIHUCTPUPOBAHUSI.

4. NMone3Hble pecypchbl

IToMuMO 3TOM MOKYMEHTAlMU, TO €CTb KHUTH, eCTh U OPYTUe PEeCYpPCH], mocBAIEHHBEe PostgreSQL:

Wiki
Buku-pazden cauita PostgreSQL comepxut FAQ (COMCOK HONyJISAPHEIX BOIPOCOB), TODO (CIUCOK
TIPENCTOAIUX Ie/I) U ToAPoOHYyI0 MHDOPMAIIUIO ITI0 MHOTUM TeMaM.

OCHOBHOU cauT
Catim PostgreSQL comepzxkuT moapoOHOe OmMMCAaHMWE KaxKOOoro BBIITYCKa M APYTYI0 HHOOPMAIIHIO,
KOoTopas moMoxeT B pabote unu urpe ¢ PostgreSQL.

COUuCKU PacChIJIKN

CHI/ICKI/I PacCCHIJIKH — IIogxXoasdaIiiee MmeCcTo OJjid Toro, LITO6]31 IIOJIYYUTE OTBETHI Ha BOIIPOCHI, TIOAEJTINTECA
CBOUM OIIBITOM C OPYTHMMH II0JIh30BATEJIIMU U CBSI3aThCS C pa3paboruukamu. ITompobHee y3HATH O
HUX MOXKHO Ha cauTte PostgreSQL.

Brl camu!

PostgreSQL — mOpoekT open-source. A 3HAYWT, IOOOepPXKKa €ro 3aBHCHUT OT CO000IIecTBa
mmonb30oBaTesied. HaunHas ncnonb3oBaThk PostgreSQL, BeI 6ymeTe monaraThCs Ha SIBHYIO UKW HESIBHYIO
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IIOMOIIb OPYTHUX TIoaen, o6pama${CL K OOKYMEHTaAlluX UJIKN B CIIMCKHU PACCHIIIKHA. HOHYMaﬁTe, KakK BHI
MOZKeTe OT6J'Ial"OI[apI/ITI: COO6H.[€‘CTBO, OOENUBIINCH CBOUMHY 3HAHUSAMU. YuTalTe COINCKU PACCHIJIKH U
OTBeYaluTe Ha BOIIPOCHI. Ecnu BuI Y3HaAJIU O YEM-TO, Yero HeT B OOKYMEHTalluu, cOoeranTe CBOU BKIIA[,
omucan 3T0. Eciiu Bel J:[O6aBJ'I${eTe HOBEIE Q)YHKL[I/II/I B KO, ITIOOEeJINTECH CBOMMH JIOpa6OTKaMI/I.

5. Kak npaBusbHO cooOwuTb 00 oLUMOKe

Ecnu BHI HatigéTe omubKy B PostgreSQL, madiTe HaM 3HaTH 0 Hel. Bimarogapst BarmeMy oT4€Ty 00 omubke,
PostgreSQL craner emé 0osiee Hag€KHBLIM, Bedb HazkKe HPH CaMOM BHICOKOM KaudeCTBe KOfa HeIb3s
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 peKOMeHAyeM OOHOBUTH BEPCHIO U IIPOBEPHUTH, COXpPaHseTCs JIM oImrbOKa. MEI TakXKe MOXKeM
peluTh, 4YTO OMIMOKY HeNIb3s UCIPaBUTH, II0Ka He OymeT IpopefiaHa Oombinas paboTa, KoTopas yxKe
3amiaHupoBaHa. Ciiy4JaeTcs U Tak, YTO MCIPaBUThH OMMNOKY CIHUIIKOM CJIOXKHO, a Ha IIOBECTKe JHS eCTh
MHOro 0oJiee BaxKHEIX fel. Eciiu ke BE XOTHTe, YTOOB BaM IIOMOTIJIM HEMeJIEHHO, BO3MOXKHO BaM CTOUT
3aK/II0YUTh JOTOBOP Ha KOMMEPUYECKYIO IIOOAEPXKKY.

5.1. AvarHocTuka owmObokK

ITpexpme ueM cooOmiaTh 00 oImubOKe, IOXKaIyHcTa, MPOYHTANTE M IepeduTaiTe MOKYMEHTAIUuI0 U
yOenuTech, 4TO BOOOIIle BO3MOXKHO CHeNaTh TO, YTO BH X0TUTe. ECIK 13 JOKyMeHTallu! HesICHO, MOXKHO
9TO CHeflaTh WM HeT, IIoXKalylhcTa, coobmuTe u 00 3ToM (Torga 3To omubKa B HOKyMeHTaluu). Ecnou
BEISICHAETCHA, YTO IIPOrPpaMMa OejlaeT YTO-TO He TadK, KaK HallMCaHO B IOKYMEHTAIIUK, 3TO TOXKeE omubKa.
BoT nuie HEKOTOPBIE IPUMEPHI BO3MOKHBIX OIIMOOK:

* TIporpamMMa 3aBeplIaeTCsl C aBapUHHBIM CUTHAJIOM UJIH CO00IeHneM 00 omubKe onepalioOHHON
CHCTEMBI, YKa3bIBaIllel Ha TpobieMy B mporpamme. (B kauecTBe KOHTpPIIPUMEPA MOKHO IIPUBECTHU
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 CUUTAThH TPUEMIIEMBEIM
pacIIupeHueM UM COBMECTUMEBIM C IIPUHSTOU IPAKTUKOM.

e He ymaéTcs CKOMIIMIHPOBAThL, COOpPATh UIH YCTaHOBUTE PostgreSQL Ha momaepzKuBaeMoOM
maTdopMe, BBIIOJIHSISA COOTBETCTBYIOIINE HHCTPYKITHUH.

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

MennenHass pa6oTa WiIM BHICOKasi 3arpy3ka PecypcoB — 3TO He 00s3aTesbHO ommbka. [TompobyiTe
ONTUMM3UPOBATh BAIlM IPUIOKEHUs, IPOYUTAB AOKYMEHTAIIWI0 WX ITOMPOCHUB IIOMOIIY B CIIMCKAX
pacchuiky. TakKe MOKeT He ObITh OIIMOKOM KaKOe-TO HECOOTBETCTBUE CTaHAapTy SQL, eciix TOJIbKO SIBHO
He IeKJIapupyeTcs COOTBETCTBUE B JAHHOM 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

'maBHOe IpaBHJIO, KOTOPOE HYXKHO IIOMHUTh — CooOIIaiTe Bce GaKThl M TOJBKO (akTel. He cTpoiiTe
IOTafKH, YTO II0 BallleMy MHEHHIO paboTaeT He Tak, YTO «II0-BUAUMOMY ITPOUCXOOUT», NN B KAKOU YaCTH

XXiv



[TpemucnoBue

mporpaMMbl ommOKa. Eciiu BeI HE 3HAKOMBI C TOHKOCTSIMH Peajn3alii¥, BEl CKOpPee BCero ommnbETech
¥ HUYEM HaM He moMoxkeTe. U maxe ecnu He omMMOETECh, PACIIUPEHHBIE OOBSCHEHUS MOTYT OBITh
IIPpEeKpacHbIM AOIOJIHEHWEM, HO He 3aMeHOo# ¢aktam. Ecimm MBI cOGepEMCS MCHPABUTH OLIMOKY, MEI
BCE PaBHO CaMU OOJIKHEI OyIeM IMOCMOTPETH, B YéM oHa. C OPYro¥l CTOPOHEI, COOOIIUTE TOJble (HaKTEHI
DOBOJILHO ITPOCTO (MOIKHO ITPOCTO CKOIIMPOBATH TEKCT C 9KPaHa), HO YaCTO BaKHEBIE AEeTaJIA OIyCKAIOTCH,
IIOTOMY YTO HE CUMTAIOTCS TAKOBHIMH WMJIU KAXKETCSI, YTO OTYET OymeT u 6e3 TOTO IOHSATEH.

B kaxkgoMm oTuéTe 006 omubKe ClenyeT yKa3aTh:

TOYHYI0 OCIEq0BaTEIFHOCTb OEHCTBUH I BOCIIPOU3BEEHUS MPOOIeMbl, HAUWHAS C 3aNycKa
npoepammvl. OHa [OJKHA OBITH CAMOOOCTATOYHOM; €CJIM BEIBO 3aBHCHUT OT HAHHBIX B TaO/IHUIIAX,

TO HEJJOCTATOYHO COOOIIUThL OWH JIUIIL SELECT, 0€3 IPedIeCTBYIOIIHNX OIepaTOPOB CREATE

TABLE M INSERT. Y Hac He GygeT BpeMeHH, 4TOOb BOCCTaHABIUBATh CXeMy 6a3bl JaHHBIX TI0
MIpegoCTaBIeHHOW HHPOPMALIMH, U €CITU IIPEANoiaraeTcs, YTO Mbl GyeM CO37laBaTh CBOM TECTOBBIE
OaHHBIE, BEPOSTHEE BCETO MBI IPOIIYCTUM 3TO COOOIIEHUE.

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
Cc110c0o0 MONMYyYUTh TaKoM paiyi — BHITPY3UTH 00bABIEHUS TabOIUI U JaHHBIE, HE0OXOIUMEbIE IS
CO3[aHUs IIOJIUTOHA, C TOMOIIbI0 pg dump, a 3aTeM Ho6aBUTh TPo6sIeMHBIM 3anpoc. [ToctapaiiTecs
COKpPAaTUTh pa3Mep Balllero TECTOBOI'O MPUMepPa, XOTS 3TO He abCcomoTHO HeoOxonumo. Ecniu omubka
BOCIIPOU3BOOUTCS, MBI HaliiéM €€ B 1I000M CItydae.

Ecnu Bame npusioxKeHue UCIONb3yeT KaKOU-TO APYTol KINEHTCKUY HHTepdelic, HaIpuMep
PHP, noxanyiicTa, IONLITaiTECh CBECTU OMIUOKY K IPOOJIeMHEIM 3anpocaM. MEl Bpsf i OymeMm
yCTaHaBIUBaTh BeO-cepBep y cebsi, 4TOOB BOCIIPOU3BECTH Ballry npobiemy. B mobom ciiyuae
TMIOMHUTE, YTO HaM HYXKHBI Ballld KOHKPETHHIE BXOAHEBIE (Daliibl; MBI HEe OyOeM rajgaThb, YTO
rmompa3yMeBaeTcs B cO0oOIIeHuM 0 ITpobneMe ¢ «OombiuMu GavimamMu» unu «06a30u cpegHero
pa3Mepa», TaK Kak 9TO CJIUIIKOM PacCIJIbIBUATHE TOHATHUS.

Pe3ymnbTaT, KOTOPHIY BH Iojiy4daeTe. [Tokanmylicta, He TOBOPUTE, YTO YTO-TO «He paboTaeT» WU
«cbout». Ecnu ecTh coobiienne o6 ommbke, MOKaXXUTE ero, Jaxke eClIU Bhl eTO He ITIOHUMAaeTe.
Ecnu mporpamMMa 3aBepuiaeTcs OIKUOKOM OMepaIioHHON CUCTEMEBI, COOOIMTE Kakoi. Mnmu eciu
HUYEro He MPOUCXOOUT, OTpa3uTe 3TO0. JlaXke eciiu B pe3yabTaTe BallleTr0 TECTA MPOUCXOOUT COOM
IIpoTpPaMMBl UJIM YTO-TO OYEeBUOHOE, MBI MOXKeM He HalbimonaTs 3Toro y cebs. IIpoiie Bcero OymeT
CKOMIMPOBATh TEKCT C TEPMHUHAJA, €CJIH 3TO BO3MOXKHO.

IIpuMmeyanue

Ecnu BB ynoMuHaeTe cooflieHne 00 omubKe, II0XKalyiicTa, yKakKUTe ero B Hanbosiee IIOJIHON
dopme. Hanpumep, B psql, st 3TOro cHaudasla BBEIIIOTHUTE \set VERBOSITY verbose.

Ecnu B IUTHpYyeTe COOOIIEHUs U3 KypHala COOBITUI cepBepa, IPUCBOUTE ITapaMeTpy
BBIIIOJIHEHUA log error verbosity 3HaueHNe verbose, YTOOBL KypHaI ObLI Hanuboee
TTOAPOOHEIM.

IIpuMmeyanue

B cnyuae daTtanpHBIX 0mMO0OK COOOIEHNE Ha CTOPOHE KITMEHTa MOXKET He COOepPKaTh BCIO
HeobOxomgmMyio nHpopMaIuio. [ToxkanyicTa, TakKXkKe U3Y4UTE XKypPHAI cepBepa 0a3 JaHHBIX.
Ecnu coobimenus )XypHasa y Bac He COXPaHSIOTCS, 9TO MOAXOOSIIINY TTOBOM, YTOOH Ha4yaTh
COXPaHSTDH UX.

OugeHb BaKHO OTMETHUTh, KAKOU PE3yJIbTaT BE OXKMWOAJIHU IIOJIy4YUTh. EC/IM BB IPOCTO HaIMIIeTe «IJTa
KOMaH[la BBIHAET 3TO.» UJIN «DTO He TO, UTO MHE HYKHO.», MBIl MOXKEeM 3allyCTUThH Balll IPUMED,
IMOCMOTPETh Ha PE3yAbTaT U PEIIuTh, UYTO BCE B MOPSOKe M HUKAKOU omubKy HeT. He 3acTaBisiTe
HacC TPaTUTh BpeMs Ha pacIinpoBKY TOYHOTO CMBIC/IA BalllMX KOMaH[. B 4aCTHOCTH, BO3[ePKUTECH
OT YTBEPXKIOEHUM THUIIAa «IDTO He TO, 4TO AesnaeT Oracle/monoxkeHo mo ctaHgapTy SQL». BHISICHSATE,
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KakK OOJIZKHO OBITH IIO CTaHOApTy SQL, HE oYeHb HHTEepPeCHO, a KPpOMe TOIrO MBI HE 3Ha€eM, KaK BeOyT
cebs Bce OCTaIbHLIE pensanoruOHHBIE 6as3nl OaHHBIX. (ECJ'II/I BEI Ha6mo;1aeTe aBapI/IﬁHoe 3aBepIliIeHune
IIPOTrpaMMEI, 3TOT IIYHKT, OY€BUIOHO, HGYMeCTeH.)

* Bce mapaMeTphsl KOMaHOHOM CTPOKHU U APYTHE ITapaMeTPHI 3aIyCKa, BKITI0Yasa BCe CBI3aHHEIE
IepeMeHHbIEe OKPYKEHUS WK (Paiiel KOHQUTrypauuy, KOTOPEIe BBl M3MeHsIu. [loxkamyicTa,
NPEemoCTaBIsIHTe TOYHBIE CBefeHus. ECII BH UCIIOIb3YETE TOTOBHIN OUCTPUOYTHUB, B KOTOPOM
cepsep Bl 3anyckaeTcs mpu 3arpy3Ke CUCTEMBI, BaM CJIEAYET BHIICHUTD, KaK 3TO IIPOUCXOOUT.

¢ Bcé€, uTo BH OeJlajid He TdK, KaK HAallMCAdHO B MHCTPYKIHUAX I10 YCTAaHOBKE.

* Bepcuto PostgreSQL. YT0o06®I BEISICHUTD BEPCUIO CEPBEPA, K KOTOPOMY BBl TOOKJTIOYEHBI, MOXKHO
BBIIIOJIHUTE KOMaHAy SELECT version () ;. BONBIIMHCTBO UCIONHAEMBIX IDOTPAMM TaKXKe
MOAAepPKMBAIOT TapaMeTpP —-version; KAK MUHUMYM [IOJIKHO paboTaTh postgres —-version M
psgl —-version. Ecnu Takas QyHKIUSA WU ITapaMeTpPHl He NONNEePKUBAIOTCs, BEPOSTHO BaIly
BEPCUIO IaBHO ITopa 0OHOBUTH. Ecyiu BEI UCHIOJIB3yeTe OUCTPUOYTUBHEIN ITakeT, HannpuMep RPM,
CcoOo0IIINUTe 5TO, BK/IIOYas MIOJIHYIO BEPCHUI0 3TOT0 ITakeTa. Ecnu ke BEI paboTtaeTe co CHUMKOM Git,
VKaXKUTe 5TO U Xell IOCIeIHeN IpaBKU.

Ecnu Bama Bepcust ctapee, yeM 12.9, MBI TOYTH HaBEepPHsIKa IIOCOBETyeM BaM OOHOBUTHCS. B
KaX[I0M HOBOM BBEIIYCKEe OYE€Hb MHOTO YIyYIIEeHWH U UCIPAaBIeHUN OIMKOO0K, TaK YTO OIIHOKa,
KOTOPYIO BEL BCTPETHUIH B cTapou Bepcuu PostgreSQL, ckopee Bcero yxe ucnpasiieHa. MEl
MOKeM 00eCIednTh TOJIPKO OTPaHNUYEeHHYIO ITOAIePKKY [/ TeX, KTO UCIIOIb3yeT CTaphle BEPCUU
PostgreSQL; ecnu BaM 5TOT0 HEOOCTATOYHO, TOAYMaUTe O 3aKJII0UYEHNU JOTOBOpa KOMMEPYECKOU
MIOOEPKKH.

e Caepmenwus o miatdopMe, BKIOYasd Ha3BaHUe U BEPCHIO sapa, 6ubnuoreku C, XxapaKTEPUCTUKHU
IIpolieccopa, maMsaTH u T. I. YacTo 6BIBaeT JOCTATOYHO COOOIUTh Ha3BaHue 1 Bepcuio OC, HO
He PacCYUTHIBANTE, YTO BCe 3HAIOT, YTO UMEHHO IIofpal3yMeBaeTcs mon «Debian», unu 4To BCe
UCHOoNB3YIOT X86 64. Ecimu y Bac BO3HUKAIOT CJIOKHOCTH CO COOPKOM KOfla ¥ YCTaHOBKOM, TaKXkKe
HeoOxommMa mH@opMaIius 0 cOOPOYHOM cpede Balllero KOMITbIoTepa (KOMIIMISTOp, make u T. m.).

He GoiiTecs, ecnu Bai oT4é€T 006 ommbKe He OyaeT KpaToK. Y TajllaHTa eCcTh elié u 6pat. JIydire coobIIuTh
000 BCEM cpa3y, YeM MBI OyOeM IIOTOM BBIYKHWBaTh (PakKThl U3 Bac. C APYro¥ CTOPOHBI, ecjiu (amiiwl,
KOTOPHIE BhI XOTUTE ITI0Ka3aTh, BEJIUKY, IIpaBUIbHEE OyIeT CHavasia CIPOCUTD, XO4YEeT JIU KTO-TO B3TJISTHYTh
Ha HUX. B smol cmamve BE Hall€Te OPYyTUe COBETHL 110 COCTaBIIEHNUIO OTYETOB 00 ommbOKax.

He TpaTeTe BCE CBOE BpeMs, YTOOBI BEIACHUTD, IIPU KaKUX BXOOHBIX NJAHHBIX UCYE3aeT npoﬁneMa. 3TO0 BpAO
JIX IIOMOZKET PEIInTb eé. Eciu BBISICHUTCSI, YTO GBICTpO UCIIPABUTH OI_T_II/I6Ky HeJIb3sd, TOIr'la y BacC GyneT
Bpems HalTH O6XOJIHOI;I IIYTh 1 COOGI_T_II/ITB o HEM. U omaTh ke, He TPpaTbTeE CBOE BpeMs Ha BEISICHEHHE,
II09eMYy BO3HHKAET 3Ta omnOKa. Mul HaI;IJIéM eé IIPUYNHY JOCTAaTO4YHO 6BICTpO.

Coobmrass 06 omubKe, cTapaWTech He [OOIMYCKaTh IYTAHHIEI B TepMHHAX. [IporpaMMHBINM NaKeT B
nenioM Ha3biBaeTcsa «PostgreSQL», mHorgma «Postgres» pns KpaTkocTu. Ecim Bbl TOBOPUTE MMEHHO
0 CEPBEPHOM MpPOLiecCce, YIIOMSHUTE 3TO; He ClenyeT roBoputh «cboi B PostgreSQL». CHo¥ omHOTO
CepBEPHOTO IPollecca KapaAuHAaIbHO OTIINYaeTCsI OT CO0sI POOUTEIIFCKOTO IIpoIecca «postgres», moaTomy,
MoXKaJIyicTa, He Ha3bBaWTe «cOoeM cepBepa» OTKIIOYEHHE OOHOI0 M3 MHOOUYMHEHHBIX CEPBEPHBIX
IpoIeccoB U HaobGopoT. KpoMe TOro, KIMEHTCKHE IIPOTPaMMbI, TaKue KaK MHTEePAKTUBHHIM «pPSl»
CYIIECTBYIOT COBEPIIEHHO OTHEJILHO OT CEPBEPHOM dYacTu. [Io BO3MOXKHOCTH IIOCTApalTeCh TOYHO
yKa3aTb, rae HabmomaeTcs mpobjieMa, Ha CTOPOHE KIIWeHTa UKW CepBepa.

5.3. Kypa coobwaTb

B ofOmem cioydae ImoceIIaTe cooOmieHusi 00 ommbKax ~CclaegyeT B CIMCOK  PACCBHIIKH
<pgsgl-bugs@lists.postgresqgl.org>. Bam Hapmo OymeT HamucaTh MHDOPMATHBHYIO TeMy IIHMCbMa,
BO3MOZKHO BKJIIOUMB B HEE YaCTh Co00IIeHus 06 omubke.

Emé omuH BapuWaHT OTIIPAaBKU COOOINEHUS — 3alojIHUTh OTYET 00 omubKe B BebG-QopMme Ha catlime
npoekma. B aToM cnydae Ballle coo0lleHHe OymeT aBTOMaTH4YeCKU OTIIPaBJIEHO B CIKMCOK PaCCHUIKU
<pgsgl-bugs@lists.postgresgl.org>.
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Ecnu BBl cooOlljaeTe 00 OIIMOKE, CBA3aHHON C 0€30IMaCHOCTBIO, U He XOTUTEe, YTOORI Ballle COOOIeHUe
MMOSIBUJIOCH B MyOJIMYHBEIX apXyWBaX, HE OTIIPABASHUTE ero B pgsgl-bugs. O6 ysI3BUMOCTSX BBl MOXKETE
HaIIKCaTh B 3aKPHITYIO I'PYIIIY <security@postgresgl.org>.

He mocwinaiite cooOIieHWss B CIOUCKKA  PACCHUIKM  OJIA  TOJB30BATeJIel, HampuMep B
<pgsgl-sql@lists.postgresgl.org> HUNH <pgsgl-general@Rlists.postgresqgl.org>. OTU PACCHIIKU
IIpegHa3Ha4Y€eHEI OJIs OTBETOB Ha BOIIPOCEL HOJ'[]:3OB8.T€J'I€IZ, 1 UX IIOOIMTNCYUKUN OOBLIYHO HEe XOTAT II0JIy4aThb
coobimenus 06 omudOKax, 60ee TOro, OHU BPSII JIX UCIPABAT UX.

Takxe, MOXKaJly’CTa, He OTIIPaBJIsIUTE OTYETHI 00 ommnbKax B CIINCOK
<pgsgl-hackers@lists.postgresqgl.org>. TOT CIMCOK IIpegHa3Ha4YeH Os o0CyKOeHUs: pa3paboTKu
PostgreSQL, u O6ymeT mnyuille, eciu cooOueHus 00 omubkax OyOyT CYLIIECTBOBAThH OTHEJIbHO. MEI
mepeHecéM o6CyKOeHHe Ballled OomnbKY B pgsql—hackers, eciiu mpodieMa moTpedyeT HOIOTHUTEIEHOT O
paccMOTpEHUS.

Ecnu BBI CTOJIKHYJIUCE C OIIIMOKOM B OOKyMEHTaluH, JIy4dllle BCEIro HalluCaThb 00 3TOM B CIIUCOK PacCCHIJIKH,
TIOCBSIIEHHBIM OOKYMEHTAlIMM, <pgsgl-docs@lists.postgresql.org>. IloxkamyiicTa, mocTapalTech
KOHKPETU3UPOBaATh, KaKas 4aCTh IOKyMEHTAIlU! Bac He YyCTpauBaerT.

Ecnu Baira onribKa cBsi3aHa C IePeHOCHMOCTRIO Ha HeIlogmepKruBaeMoi ninaThopMe, OTIIPaBbTe ITHCHMO
110 afpecy <pgsql-hackers@lists.postgresql.org>, YTOOB MBI (M BBI) CMOTJIM 3allyCcTUTb PostgreSQL
Ha Balliel rmiaatdopMme.

IIpuMmeyanue

BBI/I,'E[y OI'POMHOTIO KOJIM4YECTBA CIlaMa IIMChMa BO BC€ 3TU CIIMCKHU PACCHIJIKK ITPOXOOAT MOOepPalulo,
€CJIY OTIIPaBUTEIDb He TMOAIMCAH Ha COOTBETCTBYIOIIYIO PACCHIJIKY. TO O3HAa4YaeT, YTO HallMCaHHOe
BaMMU IIMCBEMO MOXKET IIOABHUTBCA B PACCEHIIIKE IIOCJIe HGKOTOpOfI 3aJEPXKKH. Ecnu BBI XOTHTE
MOANMCAaThCS Ha 9TU PACCHUIKU, moceTute hitps://lists.postgresql.org/, 4TobOB y3HaTb, KaK 3TO
crenarTh.
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HYacTtb |. BBenpeHue

[loOGpo mozkasyoBaTh Ha BCcTpedy c PostgreSQL. B crenyrommx riaBaxXx Bbl CMOXKETe IIOTYYUTH 00llee
nperncraByieHre o PostgreSQL, pemnsiiuoHHBIX 6a3ax maHHBIX U A3bike SQL, ecnu BH €Ill€ He 3HAKOMBI
C 9TUMM TeMaMH. DTOT MaTepuas OyOeT MOHSATEH maXe TeM, KTO o0JlaflaeT TOJIbKO OOIIMMU 3HAaHUSIMU
0 KoMIIbIoTepax. HY OmBIT MporpaMMHUpPOBaHUS, HU HAaBLHIKU MCIONb30BaHUsa Unix-cucTteM He TpebyloTcs.
OcHOBHas Lelb 3TOM YacTU — II03HAKOMHUTHb Bac Ha MPAKTUKE C KIIIOYEBBLIMM aclieKTaMU CHUCTEMEI
PostgreSQL, mosToMy 3aTparuBaeMble B HEMl TEMHBI He OYAYT pacCMaTPUBATLCA MaKCUMaJbHO I'JIyOOKO 1
TIOJIHO.

I[IpounTaB 3TO BBEOEHWE, Bb, BO3MOXKHO, 3ax0oTuTe mnepeutu K Yactu I, 4T0OB TONMy4YuTh OOmee
dbopmanuzoBanHoe 3HaHWe sf3biKa SQL, unmu K Yactu IV, mOCBAIMEHHON pa3paboTKe MPUTOXKEHUN OIS
PostgreSQL. Tem Xke, KTO ycTaHaBIMBaeT U afMUHUCTPUPYET CEPBEepP CaMOCTOSATENIbHO, CllefyeT TaKXke
npouyuTtaTs JacTs III.




Nnasa 1. Havyano

1.1. YcTaHOBKa

ITpexkpe 4yeM BB CMOXKeTe KHCHONIb30BaTh PostgreSQL, BB KOHEYHO AOJIZKHEL €r0 YCTAHOBUThE. OOHAKO
BO3MOKHO, 4T0O PostgreSQL yxKe ycTaHOBJIEH Y Bac, 100 IIOTOMY YTO OH BKJIIOYEH B Ballly OIl€PallMOHHYIO
cucTemy, m00 ero YCTaHOBUJI CUCTEMHEBIM agMUHUCTPATOpP. ECIM 3TO Tak, 06paTuTeCch K MOKyMEHTalluu
II0 ONepaluOHHOW CHUCTEMe WIU K BalleMy agMUHHUCTPATOpPy W y3HauTe, KakK IOIy4YuTh OOCTYI K
PostgreSQL.

Ecnu e BBE He 3HaeTe, yCTaHOBJeH U PostgreSQL wunu MOXKHO 1M HCIOJIb30BaTh €Tr0 O
9KCIIEPUMEHTOB, TOTAA IIPOCTO YCTaHOBUTE ero camu. Chenatb 3TO HECJIOXKHO U 3To Oymer
xopomuM yrapaxHeHueM. PostgreSQL MoxKeT yCTaHOBUTH 1000 OOBIYHEIM TIOJIh30BATENIb; IIpaBa
cymneprosnb3oBaTens (root) He TpebGyOTCH.

Ecnu BHI ycraHaBnuBaeTe PostgreSQL camocTosiTenbHO, oOpaTuTech K ['71aBe 16 3a MHCTPYKUUSMU
II0 YCTAaHOBKE, a 3aKOHYUB yCTAHOBKY, BEPHUTECh K 3TOMYy BBemeHHI0. O6s3aTelbHO NMPOYUTANTE U
BEITIOJTHUTE YKAa3aHHUA 110 YCTAHOBKE COOTBETCTBYIOIIUX ITI€PEMEHHBIX OKPYXKEHU .

Ecnu Ball agMMHUCTPATOP BHIIOJHUJI YCTAHOBKY He C IlapaMeTpaMM 10 YMOJIYaHUIO, BaM MOXKeT
nnoTpeboBaThLCA NIPOHJENaTh HOIOIHUTENbHYIO paboTy. HanpuMep, ecnu cepBep 6a3 JaHHBIX YCTaHOBJIEH
Ha yOaJIEHHOM KOMITBIOTEPE, BaM HYXKHO OyIeT yKa3aTh B IIePEeMEHHON OKPYXKEeHUS PGHOST MMS 3TOTO
KOMIIbIOTEPA. BEposiTHO, TaKKe NPUIOETCS YCTAHOBUTH IEPEMEHHYIO OKPYKeHUs PGPORT. To ecTh, eciu
BEI IIBITA€TECHh 3AllyCTUTH KIIMEHTCKO€ IIPUJIOZKEeHHEe U OHO coonaeT, YTO HEe MO2XKeET IIOOKJIIIOYUTHCA K
Oasze OAHHBIX, BBl OOJI2KHBI 06paTI/ITBC${ K BallleMy aIMHWHUHCTPATOPY. Ecnu 3T0 BHI CcaMH, BaM CJiegyeT
00paTUTHCS K JOKYMEHTAalU U YOeOUTHCS B IIPABUJIPHOCTY HACTPOUKHU OKPYyKeHus. Eciu BBl He MOHSIH,
0 4éM 3[eCh UOET PeUb, IePENNUTE K CIeAyI0IIeMy pas3ueny.

1.2. OCHOBbI apXUTEKTYpbl

Ipexme yeM OPOMONXKUTH, BBl HOJIXKHBI Pa3oOpaThCs B OCHOBAX apXHTEKTYPHI cucTeMbl PostgreSQL.
CocTaBuUB KapTUHY B3auMopOeucTBusa dacteu PostgreSQL, BEI cMOXKeTe nydllle NOHATH MaTepuasl 3TOHU
TJIaBHL.

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, JKEIAIOIee BEIIOIHSATh onlepauny B 6a3e JaHHBIX.
KnmeHTCKUEe NIPUIOKEHUS MOTYT OBIThH OUYEHb PAa3HOOOPA3HBIMU: 3TO MOXKET OBITH TEKCTOBAS
yTUnuTa, rpadudecKkoe NpUIoKeHue, Be0-cepBep, NCIONb3Yyomui 6a3y JaHHBIX AJIST 0TOOPaKeHUS
BeO-CTpaHUI], WIX CIIeNUaTu3uPOBAaHHEIA MHCTPYMEHT Iyisi obciyxkuBauus BII. HekoTopsie
KJIMEHTCKHE TIPUJIOKEHUS OCTABJISIOTCS B cocTaBe mucTpubyTtuBa PostgreSQL, ogHako
OONBIIMHCTBO CO3[AI0T CTOPOHHUE Pa3paboTUYUKY.

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.

CepBep PostgreSQL moxkeT 0OCIyKUBaTh OOHOBPEMEHHO HECKOJIBKO ITOOKIIOUEHUM KIWeHTOB. s
9TOTO OH 3allyCKaeT («IOpOoXKIOaeT») OTHEJIbHBIN IIPOLECC OJIs KaXXO0ro NOOK/II0UYeHusI. MOXKHO CKa3aTh,
YTO KJIHMEHT W CepPBEePHEBIN IIpoIllecCc OOINAloOTCs, He 3aTparuBas TJIaBHEIM IIPOIECC postgres. TakKuM
006pa3oM, TJIaBHLIN CEPBEPHBIN ITPOIlecC Bcerga paboTaeT 1 OKHUaaeT MOOKITIOYEeHU S KITUeHTOB, IIPUHUMAast
KOTOpPHIE, OH OpraHW3yeT B3aUMONEMNCTBHE KJIMEHTa W OTHEIbHOT'0 CepBepHOro mpoilecca. (KoHedHO
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BCE 3TO IPOUCXOOUT HE3aMETHO [JIsl II0JIb30BaTeJIsI, a 9Ta CXeMa pacCMaTPUBAETCS 3OeCh TOJBKO OJIS
TIOHMMAHUS.)

1.3. Co3paHue Oa3bl OaHHbIX

ITepBoe, KaK MOXKHO ITPOBEPHUTH, €CTh JIM YV BaC OOCTYI K cepBepy 6a3 JaHHBIX, — 3TO IIOIBITATHCS
co3maTth 0a3y maHHBIX. PaboTaromuii cepBep PostgreSQL mMoxkeT ynmpaBisTh MHOXKECTBOM 0a3 JaHHBIX,
YTO II03BOJISIET CO3AABATh OTHAEIbHEIE 0a3bl JTAHHBIX AJIS PA3HBIX IIPOEKTOB U II0JIb30BaTEIEH.

B03MOKHO, Ball afgMUHUCTPATOP yKe co3mayn 6a3y HmaHHBIX OJIS Bac. B 9TOM ciy4yae BBl MOXKeTe
IIPOIYCTUTD 9TOT ITAIl U IEePEUTHU K CIIeAyIIIeMy pa3meny.

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

Ecnu BE He YBUOIUTE HUKAKUX COO6LLI€HPlfI, 3HAQYUT oImepanud ObITa BEITIOTTHEHA YCIIEIHO U ITPOOOJI2ZKEHN e
3TOro pa3peila MO2KHO IIPOIIYCTHUTS.

Ecnu BuI BUOUTE COOG].T.[GHI/IG THUIIA:
createdb: command not found

3HauuT PostgreSQL He OBIT YCTaHOBIEH IpaBUIbHO. JInOO OH He yCTaHOBJIEeH BooOIIe, mub0 B OyTh
TOMCKa KOMaHJ 00O0JIOYKH He BK/IIOUEH ero Kartajor. [lompo6yiTe BBI3BaTh Ty Ke KOMAaH[Y, yKa3aB
aOCOMIOTHRIN Ty Th:

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

Y Bac atoT IIYTb MOXKET OBITH OPpyrum. CBSIZKUTECH C BalllUM AOIMUHHUCTPATOPOM HUJIN ITPOBEPETE, KAK OBLITH
BEITIOJTHEHBI MHCTPYKIWH II0 YCTAHOBKE, YTOORI HUCIIPABUTE CUTYAlIUIO.

Emé oquH BO3MOXKHEBIN OTBET:

createdb: He yImanochb MNOOKIIOUUTHCA K Oasze postgres:
HEe yHOaloCh MOIKIOYUTLCY K cepBepy: No such file or directory
OH DeHCTBUTENbHO paboTaeT NOKANbHO M [PHHHUMAET
coenuHeHud uvepes Unix—-coker "/tmp/.s.PGSQL.5432"?

9To 03HaAYaeT, YTO CepBep He paboTaeT uiu createdb HE MOXKET K HEMY MOOKITIOYUTHCS. M B 9TOM city4dae
IIePeCcMOTPUTE UHCTPYKIIUY 110 YCTAaHOBKE MIX 00paTUTECh K aAMUHHUCTPATOPY.

Takke BB MOXKETe IMOJIyYUTh COOOIIEHNE:

createdb: He yImanochp HOIKIIUUTLCY K 6asze postgres:
BAXHO: ponp "joe" He cymecTByeT

rme ¢GUrypupyeT Ballle MMS IIOJIb30BaTe/Isi. ITO TOBOPUT O TOM, YTO aAMHHUCTPATOP HEe co3man
y4éTHYI0 3anuch PostgreSQL mis Bac. (Yuéturelie 3anucu PostgreSQL oTIMYalOTCs OT YYETHBIX 3anucei
MOJTb30BaTEJIEN OIEepalMoOHHOM cucTeMbl.) Ecimu BB caMu SIBIsieTeCh agMUHUCTPATOPOM, ITPOYUTANUTE
I'maBy 21, rme HammcaHO, KaK CO3daBaTb YYETHBIE 3amnucu. s co3maHWsS HOBOTO IOJIH30BATEIIS
BBl [OJIXKHBI CTaTh IIOJIb30BATEJIEM OIIEPAIlMOHHOM CHCTEMBI, IIOJI MMEHEM KOTOPOTro OBIJI YyCTaHOBJIEH
PostgreSQL (0OGBIYHO 3TO postgres). TakKe BO3MOXKHO, YTO BaM Ha3HAYEHO MM IIOJIb30BATENS
PostgreSQL, He coBnapamwinee ¢ BamuM uMeHeM B OC; B 9TOM Cllydyae BaM HYXKHO SIBHO yKa3aTh Ballle
uMs nmonb3oBaTensa PostgreSQL, ucnons3ys K04 —U UM YCTaHOBUB IIePEMEHHYI0 OKPY2KEHUS PGUSER.

Ecnu y Bac ecTh yuéTHAs 3alKCh ITOIH30BATE IS, HO HET MpaB Ha co37aHue 0a3bl MaHHBIX, BRI YBUOUTE
COOOIIIeHHEe:

createdb: cos3marb 6as3y OAHHBIX HEe yOaloCh:
OUIMEKA : HEeT TpaB Ha Cco3naHue 6asbl OaHHBIX

Co3maBaThk 0a3bl OaHHBIX pal3perieHo He BceM Ionb3oBaTensiM. Ecium PostgreSQL oTka3biBaeTcs
co3paBaTh 0a3bl MAHHBEIX OJIS BAC, 3HAYUT BaM HeOOXOOMMO COOTBETCTBYIOIIee pa3spelrneHne. B aTom
cnydae oOpaTUTeECh K BallleMy agMHHHCTpaTopy. Ecmu BH ycTaHaBinuBamu PostgreSQL camu, TO mims
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uenelﬁ 9TOT0 BBEOEHUS BBl JOJI?KHBI BOUTH B CHUCTeMy C UMEHEeM IIOJIb30BaTeJisd, 3allyCKaloIllero CepBep
bI.

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 IIPEAIoJiaraioT TakKoe MMs II0 YMOJIYaHUIO, TaK UTO Bhl CMOXKETE YIPOCTUTL BBO[I
KoMmaHA. YToOwl co3gaTh 6a3y HJaHHBIX C TAKMM MMEHEM, ITPOCTO BBEIHUTE:

S createdb
Ecnu Bl 6OJ'H>H.[6 H€e XOTHUTEe HCIIOJIIb30BAThb BaAIlly 6a3y OAHHBIX, BBl MO2XKETE€ yOaJIUTb ee. HaHpHMep,

ecnu Bl Blaferell (co3gaTesib) 6a3bl JaHHBIX mydb, BEL MOXKeTe YHUYTOXKUTE €€, BEIIOJIHUB CIIeAyIONUIyIO
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:

* 3amnycTuB TepMHUHaJIbHYIO nporpaMMmy PostgreSQL mopn Ha3BaHUeM psql, B KOTOPOU MOXKHO
WHTEPaKTUBHO BBOOUTH, peOaKTUPOBaTh U BBHIIIOJIHATE KoMaHOE SQL.

* Hcnomnb3yd cylllecTBYIOINE IpaduiecKre UHCTPYMEHTH], HanpuMep, pgAdmin unu oprcHBIN
naket ¢ nognepzxkkoy ODBC unu JDBC, n0o3BONSAIONINYM CO3TaBaTh U yIIPaBAATh 0a30M OaHHBIX. DTU
BO3MOXKHOCTH 37IeCh HE pacCMaTpPUBAIOTCH.

* Hamnucas co6CTBEHHOE ITPUIOXKEHNE, UCIIONb3ysI OOUH U3 MHOXKECTBa AOCTYIIHHIX SI3bIKOBBIX
unTepdeticoB. [TogpobHee 3TO paccMaTpuBaeTcsd B Hactu IV,

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

$ psql mydb

Ecnu umsa 6Ga3bl JaHHBIX He yKa3aTh, OHa OyIeT BhiOpaHa 10 MMeHU Nojb3oBaTesig. O0 3TOM yxKe
pacckas3bBajIoOCh B IPEeIBIOyIIeM pa3fesie, IOCBAIIEHHOM KOMaHe createdb.

B psgl BH yBUOUTE CleAylolee COOOIIeHHE:

psgl (12.9)

Type "help" for help.

mydb=>

IMTocnenusAs CTPOKa MOXKET BHITIIAOETH U TaK:

mydb=#

Yto moKa3bBaeT, UTO BHl SABASETECH CYIEPIIONIb30BaTeJjIeM, U TaK CKOpee Bcero OymeT, eCciu BH
ycTaHaBnIuBanu sk3eMiisgp PostgreSQL camu. B sToMm ciydyae Ha Bac He OyOyT pacIpOCTPaHSITHCS
HUKaKie OrpaHMYeHUs OOCTYyIla, HO OJIA llejied JaHHOT0 BBEIEeHUA 9TO He BaKHO.

Ecnu BB CTONKHYJIHUCH C IP0o0IeMaMu IIPHU 3allyCKe psql, BEPHUTECH K IpeIbIayeMy pasaeny. KoMmaHOoh
createdb W psgl MHOOKITIOYAIOTCS K CepBepy OOMHAKOBO, TaK YTO €CJIM mepBasd paboTaeT, OOIXKHA
paboTaTh B BTOpPAs.

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

mydb=> SELECT current_date;
date

2016-01-07
(1 row)

mydb=> SELECT 2 + 2;
?column?

(1 row)

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

mydb=> \h

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

U psgl 3aBEpPIIUT CBOIO PabOoTy, a BEl BEepHETECh B KOMAHOHYI0O ODOIOYKY OMIEpPallMOHHON CHCTEMHI.
(YToOHBl y3HATH O BHYTPEHHUX KOMAaH[aX, BBEOUTE \? B IPUTJIAlIEHNX KOMAHOHOU CTPOKHU psqgl.) Bce
BO3MOXKHOCTH psqgl JOKYMEHTUPOBAHH B cIpaBKe psql. B 3ToM pyKOBOOCTBE MBI He OYOEM UCIIOIb30BaTh
9TH BO3MOIKHOCTHU SBHO, HO Bbl MOXKETE M3YUYUTh UX U MIPUMEHSTH IPU YIOOHOM CiIydae.




NnaBa 2. A3bIK SQL

2.1. BBepeHue

B aT0il rnaBe paccMmaTpuBaeTCs ucHonb3oBaHMe SQL [ BRIMONHEHWS OPOCTEIX omnepaumii. OHa
Ipu3BaHa TOJIBKO ITO3HAKOMUTH Bac ¢ SQL, HO HM B KOell Mepe He IpeTeHOyeT Ha HCYepIIbIBalollee
pykoBoacTBo. IIpo SQL HanmucaHo MHOXKeCTBO KHUTI, BkiIodasd melt93 u date97. Ilpu atom cnenmyet
YYUTHIBATh, YTO HEKOTOPBIE BO3MOKHOCTHU s13bIKa PostgreSQL ABIAI0OTCS paclIpeHUsIMU CTaHOapTa.

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

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

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

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

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

mydb=> \i basics.sql

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

2.2. OCHOBHbI@ NMOHATUA

PostgreSQL — aT0 pesasuyuoHHas cucmema ynpasaeHus 6asamu darvHbuix (PCYB]I). 310 03HaYaeT, 4To
9TO CHCTeMa yIIpaBJjIeHUsS OaHHBIMU, NIPEACTaBI€HHBIMU B Bume omHoweHul (relation). OTHOmIEHUE
— 93TO MaTeMaTHYeCKM TOYHOe O0003HaueHHe mabauubl. XpaHeHWEe [OaHHBIX B TabIWIlaX Tak
pacIpoCTpaHeHO CerofHs, YTO 39TO KaXKeTCSd CaMBIM OYeBUIHBIM BapUaHTOM, XOTS €CTh MHOXKECTBO
OPyTux crnoco0oB opraHm3anum 0a3 HaHHBIX. Hampumep, ¢avnbl u Katamorw B Unix-momoOHBIX
OIepPaIMoOHHBIX CHUCTeMaX 00pa3yloT mepapxXuydecKyio 0a3y JaHHBIX, @ CEerOOHS aKTHBHO Pa3BUBAIOTCS
00BEKTHO-OPUEHTUPOBaHHBIE 0a3bl JaHHBIX.

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

Tabnuirl 06begUHAIOTCSA B 0a3bl JaHHBIX, a Habop 0a3 MaHHBIX, YIPaBJIIeMbI OOHUM 3K3EMIIJISPOM
cepBepa PostgreSQL, obpasyet ka1acmep 6a3 JaHHBIX.

2.3. Co3paHuve Tadbnuubl

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

CREATE TABLE weather (

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

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

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

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

PostgreSQL nmogmepzkuBaeT cTaHgapTHbIe TUIE SQL: int, smallint, real, double precision, char (N),
varchar(N),date,time,timestampI{interval,aTaKﬂﬂanpyFHBYHHBepcaHLHHeTHHbIH6OTaTBﬁiHa60p
reoMeTpuYecKux TUoB. Kpome Toro, PostgreSQL MOXKHO pacIIUpsTh, co3maBasi Habop COOCTBEHHBIX
TUIIOB AaHHBEIX. Kak ciemcTBUe, MMeHa THUIIOB HEe SBISIOTCSA KIIIOYEBBHIMM CJIOBAMHU B OaHHOMW 3allWCH,
KpoMe TeX CIIydYaeB, Koraa 3To TpeOyeTCs OjIsi pealu3alliu 0COObIX KOHCTPYKIMM cTaHgapTa SQL.

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

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

DROP TABLE wmMdg_ TabIHIEL;

2.4. LobaBneHue CTPOK B Tadbnuuy

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

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

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

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

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

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

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

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

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

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

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

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

2.5. BbinosiHeHMue 3anpoca

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

SELECT * FROM weather;

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

B pe3ynbTaTe HOJIKHO MOTYyYUTHCS:

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

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

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

U nmony4uts B pe3ynbrare:

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

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

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

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

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

(1 row)

AND prcp > 0.0;

| prcp |

| 0.25 | 1994-11-27

BBl MOXKeTe ITOMYyYHUTh PE3yIbTAaThl 3alIP0OCa B OIIPedeIEHHOM HOPSAOKe:

SELECT * FROM weather
ORDER BY city;

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

50

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

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

HaIIHUIIIeTe:

SELECT * FROM weather
ORDER BY city, temp_lo;

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

SELECT DISTINCT city
FROM weather;

Hayward
San Francisco
(2 rows)

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

SELECT DISTINCT city
FROM weather
ORDER BY city;

2.6. CoepmHeHus Tadbnuy

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

IIpumMeuyaHnue

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

’B "HekoToprix CYB]I, BKitoyas craprle Bepcuu PostgreSQL, peanusanus IpenyioKeHHs DISTINCT aBTOMATH4YeCKHU YIOPSAO4YMBAeT CTPOKH, TakK 4TO ORDER BY
mo6GaBnsaTh He 00s13aTenbHO. Ho cranmapt SQL aToro He Tpe6GyeT u Tekymias Bepcusi PostgreSQL He rapaHTUPYyeT ONPefeIEHHOT0 IOPsAKa CTPOK Iocie DISTINCT.
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9TO MOXKHO CHOEeNIaTh C IIOMOIIBIO ciieoymoimero 3arpoca:

SELECT *
FROM weather, cities
WHERE city = name;

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

10
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OTOT 3ampoC Ha3BIBAETCS /e8biM BHEWHUM COeOUHeHUeM, TIOTOMY YTO M3 TabJHUILI B JIEBOM YacCTH
ormepaTopa OymyT BEIOpaHBI BCE CTPOKHM, a U3 TaOJIHIIEI CIIpaBa TOJIBKO T€, KOTOPBIE YOAJIOCh COIIOCTaBUTh
KaKuM-HUOyOb CTPOKAM U3 JIeBOM. [Ipu BHIBOIE CTPOK JIEBOM TAOIMIIEI, OJIT KOTOPHIX HE yOalIoCh HAUTH
COOTBETCTBHUS B IIPABO¥, BMECTO CTOJIOIIOB ITPaBO¥ TaOIHIIEI IOOCTABIIAIOTCS MycThie 3HaYeHuss (NULL).

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

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

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

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

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

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

Brl GyzmeTe BCTpedaTh COKpAIEHUSI TAKOT'0 POZia JOBOJIBHO HaCTO.

2.7. ArperaTtHblie PYHKL UM

Kaxk 60JIBIIMHCTBO APYTUX CEPBEPOB PEISIIUOHHLIX 0a3 maHHBIX, PostgreSQL mogmepKuBaeT azpe2amHbule
¢yHKUuu. ArperaTHast GYHKIUS BEIYUCIIAET eUHCTBEHHOe 3HaYeHue, oopabaTeiBasi MHOXKECTBO CTPOK.
Hampumep, ecTh arperaTHble (QYHKIMU, BBYUCASIONINE: count (KOJIMYECTBO), sum (CyMMYy), avg
(cpenmHee), max (MakCHMyM) U min (MUHUMYM) Aj1s Habopa CTPOK.

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

SELECT max (temp_lo) FROM weather;

46
(1 row)

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

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

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

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

San Francisco
(1 row)

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

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

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

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

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

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

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

Y31 IIoJIy4aeM Te K€ Pe3yIbTaThl, HO TOJIBKO OJIS Te€X IOPO[O0B, I'le BCe 3HAYEHMUSs temp_lo MEHBIIE 40.
Haxkowne1, ecnu Hac HHTEPECYIOT TOJIBKO ropora, Ha3BaHMUA KOTOPBIX HAYHMHAIOTCA C «S», MBI MOXEM
choeliaTh:

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

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

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

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

2.8. I3MeHeHue BaHHBbIX

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

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

HOCMOTpI/ITe Ha HOBO€ COCTOsSHHE NaHHBIX:

SELECT * FROM weather;

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

2.9. YnaneHue pgaHHbIX

CTpoKM TakkKe MOXKHO YOaJIuTh M3 TAOIWUITL, MCIIONL3YS KOMaHOy DELETE. IIpedIosoXuM, YTO Bac
OoJbllle He HHTepecyeT Ioroaa B Xeiyopae. B 9ToM ciiydyae BBl MOXKeTe yaaluTh HeHYXKHBIE CTPOKHU U3
TaAOJIUIIHL:

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

SELECT * FROM weather;

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

(2 rows)

OcTeperaTech oIepaToOpoB BUda
DELETE FROM wmMg _TabIHIE;

Bes YKa3aHUud YCIOBUA DELETE yOaJIUT 8Ce CTPOKH OaHHOU TaGJ’[I/IL[BI, TIOJTHOCTBIO OUMCTUT €€. HpI/I 3TOM
CuCTeMa He IIOIIPOCHUT BacC IIOATBEPOUTH onepaumo!
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NnaBa 3. PacluMpeHHble BO3MO>XHOCTH

3.1. BBepgeHue

B mpempimyined riiaBe MBI M3YYWIM a3bl KMCIOIb30BaHWs SQL mnst xpaHeHus M 00pabOTKM HaHHBIX
B PostgreSQL. Temeppr MBI 00CcymuMm 0Oojiee CIIOKHBIE BO3MOXKHOCTH SQL, moMmorarIue yIpaBlIsiTh
OAaHHBIMM ¥ TPefoTBPaTHUTh MX IIOTEPI0 WU IIopdy. B KOHIle Ty1aBhl MBI PaCCMOTPUM HEKOTOPBIE
pacmmperus PostgreSQL.

B aToii rnmaBe MeI OymeM BpeMs OT BpEMEHHU CChIIAThCS Ha IPUMEDH!, TPUBEIEHHEIE B [ TaBe 2 U U3BMEHATH
WU pa3BUBATh HX, II03TOMY OyIOeT IOJIEe3HO CHadajla IIPOYMTATh IIPEedbIAyIylo rjaBy. HekoTophle
TPUMEPHI 3TOM I'JIaBhl TAKXKE MOXKHO HalTu B daiiyie advanced. sql B KaTasnore tutorial. Kpome Toro, sToT
daitn comepkUT MpUMep OaHHBIX AJIS 3arPy3KHU (3eCh OHA ITIOBTOPHO He paccMaTpuBaeTcs). Eciu B He
3HaeTe, KaK UCIIOJIb30BaTh 3TOT (aiy, oOpaTurecst K Pazgeny 2.1.

3.2. NMNpeancrasneHusn

BcmoMmHEUTE 3ampock], C KOTOPEIMU MBI UMenu Aeno B Pazmerne 2.6. ITpeamnonokuM, 4TO BaC UHTEPECYET
COCTaBHOU CITUCOK M3 IMOTOOHBIX 3aMMCEeR U KOOPOWHAT TOPOAOB, HO BEI HE XOTUTE KaXKOBIK Pa3 BBOOUTH
BECBH 3TOT 3ampoc. Bel MoXKeTe co3gaTh npedcmasieHue o OAaHHOMY 3amnpocy, GaKTUUYeCKHd TPHUCBOUTH
MMSI 3aTIPOCy, a 3aTeM o0paIaThCs K HEMY Kak K 00BIYHOM Tabnuile:

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

SELECT * FROM myview;

AKTHUBHOE HCIIOIb30BaHWE MIPENCTABIEHUNH — 3TO KIIYEBOM acCIIeKT XOPOIIero IIPOeKTHPOBaHUS 0a3
maHHBIX SQL. IIpencTaBieHust MO3BOJISIOT BaM CKPLITh BHYyTPEHHEe YCTPOMCTBO BalltuX TaOIUIl, KOTOPHIE
MOTYT MEHSTHCS 10 MEpPEe Pa3BUTHUSA IIPUIIOKEHUS, 3a HaIEXKHBIMU UHTEepdericaMu.

IIpemcTaBiIeHUsT MOXKHO MCIIOIb30BaTh MNPAKTUYECKH Be3de, I'Ie MOXKHO HCHOJIb30BaTh OOBIYHEIE
Tabnuiel. M1 MOBOJIBHO YaCTO HPECTABIIEHUS CO3TAI0TCS Ha 6a3e OPYTrux IIPenCcTaBIeHUN.

3.3. BHelwHUe KJII04YM

BcniomHaUTE TAGMUIE weather U cities u3 ['7maBwl 2. [JaBaliTe pacCMOTPUM CJIENYIOUIYIO 3amady: BHI
XOTHUTE JOOUTHCS, YTOOBI HUKTO HE MOT BCTABUTH B TAOJINIY weather CTPOKH, OJIsT KOTOPHIX HE HAXOOUTCS
COOTBETCTBYIOIIAs CTPOKA B TabIUIle cities. ITO Ha3bIBaeTCsA 00eCIIeYeHNEM CCblI0YHOU Ues10CmHocmu
maHHBIX. B mpocThix CYB]I aT0 mpumiock 661 peann3oBaTh (€C/IHM 9TO BOOOIIE BO3MOXKHO) TaK: CHadaila
SIBHO ITPOBEPUTH, ECTh JIM COOTBETCTBYIOIIME 3aNIMCH B TaOJIUIE cities, @ 3aTeM OTKJIOHUTDb UJIU BCTABUTH
HOBBHIE 3aIUCH B TaOIUIy weather. ITOT IOAXOM OUYEHBb NMPoGIeMaTHYeH U HeyHoOeH, TO3TOMY BCE 3TO
PostgreSQL mozeT coenaTh 3a Bac.

HoBoe o0bsaBieHne TabmuIlEl OyOeT BHITISOETh TaK:

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,
date date
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)i
Temnepb monpPoOyHiTE BCTaBUTh HEOONYCTUMYIO 3aIIKCh:
INSERT INTO weather VALUES ('Berkeley', 45, 53, 0.0, '1994-11-28"');

QUIMBKA: INSERT unu UPDATE B Tabnuue "weather" HapymaeT orpaHHueHUe BHENHETO
kmoua "weather_city_fkey"
IIOOPOBHOCTH: Knou (city)=(Berkeley) otTcyrcTtByeT B Tabnuue "cities".

IToBemeHME BHENIHUWX KITIOYEH MOXKHO IOOCTPOUTH COTJIAaCHO TPeOOBaHWSM BalllETO MPUJIOXKEHUS. MHbI
He OymeM YCIOXKHSTH 3TOT IIPOCTOM IIPMMEP B HAaHHOM BBEOEHHWH, HO BBl MOXKeETe OOpPaTHUThCS 3a
IOIIONTHUTENbHOM MHGpopMaIuen K ['11aBe 5. [IpaBUIbHO IIPUMEHSISI BHEIIIHUE KITIOYH, BEI OIIPEeNeIEHHO
co3manuTe 6oee KaueCTBEHHBIE TIPUIIOKEHUS, II0O3TOMY MBI HACTOSITETBHO PEKOMEHIYEM U3YYUTh UX.

3.4. TpaH3aKUum

TpaH3akuyuu — 3TO PyHOaMeHTanbHoe moHsATHe BO Bcex CYEB]l. CyThb TpaH3aKIUM B TOM, YTO OHA
00begUHSIET ITOCIEeIOBaTEJIbHOCTh OENCTBUM B OOHY OIlepallii0 «BCE MM HUYEro». IIpoMexXyTOdYHBIE
COCTOSITHUSI BHYTPH IIOCJIEAOBAaTENbHOCTH HE BHUAHBI OPYTMM TpaH3aKIMSAM, M €CJIM YTO-TO IOMeIlaeT
YCIIEIIHO 3aBEePIINTb TPAH3aKIMIo, HY OOWH U3 PEe3yIbTaTOB 3TUX HENCTBUM He COXpaHUTCsS B Oa3e
OaHHBIX.

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, HU OOHO M3 MEeHCTBUU HEe OCTABUT cjlefla B 6a3e HaHHBIX. 1 MBI momy4YaeM 3Ty rapaHTHIO,
o0BbeuHssT HeUCTBUS B OOHY MpaH3akyuro. [OBOPST, UTO TPaAH3aKIUSA AMOMAPHA: C TOYKU 3PEHUS
OPYTUX TPAH3aKIUH OHa JTU00 BHITIOIHIETCS U PUKCUPYETCS MOTHOCTHIO, TM00 He GUKCUPYETCS COBCEM.

Ham Takxke HY2KHa TaPaAaHTHA, 9TO IIOCJI€ 3aBEe€PIIEeHUA U IIOATBEPXKOEHUSA TPaH3aAKIUU cucteMmon 6a3
OaHHBIX, eé Pe3yJIbTaTel B CaMOM [OeJjieé COXPaHAKTCAd U HEe GYJIYT IIOTEPAHEBI, OazXKe eCJIi BCKOpe€e
HpOH30fIJIéT aBapus. HaanMep, €CJIN MBI CITUCAJIK CYMMY U BBIOAJIA eé BOGY, MBI OOJIZKHBI UCKIIIOYUTH
BO3MOZXKHOCTBE TOro, 4To CyMMa Ha €ro cuéTe BOCCTAQHOBUTCSI, KaK TOJILKO OH BHIUOET 3a OBepu
OaHKa. TpaH3aKLII/IOHHaH faza OAaHHBIX T'aPAaHTUPYyET, 4YTO BCE€ USMEHEHHUA 3allMChIBAIOTCA B IIOCTOSAHHOE
XPaHUJINIIE (HaanMep, Ha OWCK) OO0 TOTO0, KaK TPaH3aKIIUuA 6YJIGT CUUTATBCA 3aBepEIéHHOﬁ.

Ipyrasi BaxkHasi XapaKTEePHUCTHKA TPaH3aKIHMOHHBIX 0a3 HaHHBEIX TECHO CBsi3aHa C aTOMapHOCTBHIO
M3MEeHeHUM: KOorja OJHOBPEMEHHO BBIIIOJHSIETCSI MHOXKECTBO TpPaH3aKIIMM, Kaxjaas N3 HHUX He
BUOUT He3aBepIIEHHbIE U3MEHEHUs, IIPOU3BEeNEHHBIe ApyruMu. Hampumep, ecinu ofHa TpaH3aKIUsa
MMOACYUTHIBAET OaylaHC II0 OTAeNneHusM, OyoeT HeIpaBUIbHO, €CIIH OHA IIOCUYHUTAET PAcXo[l B OTHEIeHUHN
ATHCHI, HO He YUYTET IPUXO0M B oTHeneHuu boba, umu Hao60poT. [103TOMY CBOMCTBO TPAaH3aKIIUY «BCE UITH
HUYEeTro» MOJXKHO OIpPemessaTh He TOJILKO, KaK U3MeHEeHHS COXPAaHSIOTCS B 0a3e MAHHBIX, HO U KaK OHU
BUIHEI B ITpoliecce paboThl. U3MeHeHU s, IPOU3BOAUMEIE OTKPBITOM TPaH3aKIUeH, HEBUOUMEI [JIST OIPYTUX
TpaH3aKIui, IOKa OHa He OyHeT 3aBepIlieHa, a 3aTeM OHHM CTAaHOBSTCS BHOHEI BCEe CpPasy.
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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;

Ecnmm B mpoliecce BBEIIONMHEHUS TPAH3AKIMH MBI PEIIMM, YTO HE XOTHM (UKCHPOBATh €€ M3MEHEHUS
(HampuMep, ITOTOMY YTO OKa3aJjioch, YTO GajlaHC AJIMCHL CTajl OTPULIATEIFHBIM), MBI MOXKEM BHIIOJTHUTD
KOMaHOy ROLLBACK BMECTO COMMIT, ¥ BCe HAlllh U3MEeHeHUs OyOyT OTMEHEHHI.

PostgreSQL Ha camom pene oTpabaTeiBaeT Kaxawl SQL-omepaTop KakK TpaH3akIiuio. Eciu BE He
BCTaBUTE KOMaHOYy BEGTIN, TO KaXXALIM OTAENbHLIN onepaTop OymeT HEABHO OKPYKEH KOMaHAAMU BEGIN
U COMMIT (B CIy4ae YCIIEIIHOTO 3aBepIIeHUs). [ pynmny onepaTopoB, OKPYKEHHBEIX KOMaHOaMK BEGIN U
COMMIT MHOTAA Ha3bIBAIOT 6/10KOM MPAH3aKUUU.

IIpuMmeyanue

HekoToprie KIHeHTCKHe OMOMHMOTEKH MOoOaBISIOT KOMAaHOBR BEGIN M COMMIT aBTOMATHUYECKU
U HEesBHO CO3[AlOT 3a Bac OJIoKM TpaH3akiuil. I[logpob6Hee 00 3TOM BHI MOXKETe y3HATh B
OOKyMeHTalluu WHTePECYIOeTro Bac uHTepdeiica.

OmnepaTopaMu B TPAaH3aKIIMKM MOXKHO TaKXKe YIpaBJIsATh Ha Oojiee meTalbHOM YPOBHE, UCIOJIB3YS MOUKU
coxpaHeHusi. TOYKM COXpaHEHUS IIO3BOJISIOT BHIOOPOYHO OTMEHSTH HEKOTOPBEIE YACTH TPaH3aKINHU
u (GUKCHUPOBAThL Bce oOcTanbHBle. OmOpegenuB TOYKY COXPaHEHHs C TIOMOIIBI0 SAVEPOINT, IIpPH
HeoOXOOUMOCTH Bl MOXKETE BEPHYTHCS K HEH C TTOMOIIbI0 KOMaHA ROLLBACK TO. Bce nuameHnenus B 6a3e
OaHHBIX, TPOU3OIIEAIINE MOCJIE TOYKHU COXPAHEHMS W A0 MOMEHTAa OTKaTa, OTMEHSIOTCSI, HO U3MEHEHUS,
MTPOU3BENEHHBIE PAHEE, COXPAHSIOTCS.

Korma BBEI BO3BpalllaeTeCh K TOUKE COXPaHEHWs, OHa MPOMOIKaeT CYIIeCTBOBATh, TAaK YTO BBl MOXKETe
OTKAaTHIBAThCA K Hel HEeCKOJIbKO pa3. C Opyroil CTOPOHE, €CI¥ BBl YBEPEHHI, YTO BaM He IIPUNETCS
OTKATHIBAThCS K OIMpPeneIEHHON TOYKe COXpaHeHWs, e€ MOXHO yIaJIuTh, YTOOLI CHCTeMa BBICBOOOMMUIIA
pecypchl. [IoMHHTE, YTO IPH yOaJeHWM HIIM OTKaTe K TOYKEe COXPaHeHWs BCe TOYKH COXpaHeHUs,
oIpeneeHHLIE IOCTIe HEE, aBTOMAaTUYECKHU YHUYTOXKAIOTCS.

Bcé ato IIPOUCXOOUT B O710Ke TPAaH3aKIOWH, TaK 9YTO B OPYTHUX C€aHCaX pa6OTI:I c 6a3on OAaHHBIX 3TOTO HE
BHUIOHO. COBep]lIéHHBIe OEeMCTBUS CTAHOBSITCS BUOHBI OIS OPpyrux CeaHCoOB BCeé Cpa3y, TOJIBKO KOr'na BEI
(bI/IKCI/IpyeTe TPAH3aKIOHWIO, a OTMEHEHHBIEe OelCTBUS He BUOHBI BOO6U.I€ HHUKOI'Oa.

BepuyBimnch kK 6aHKOBCKON 6a3e maHHBIX, HPEOIOI0KMM, 94TO MHEI cunuckiBaeM 100 mosrapoB co c4Yé€Tta
Amnucel, go6aBmnsieM ux Ha c4€T Bo6a, M BOPYT OKa3bIBAETCS, YTO OEHbI'Y HYKHO OBIIIO TIEPEBECTH Y OJIIIH.
B maHHOM ciiy4yae MBI MOXKEM IPUMEHUTh TOUYKU COXPAHEHUS:

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

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

—— omubouHOEe MOeHCTBHE... 3abbiTh €Tr0 U UHUCIONb30BATH CUET YOnnu
ROLLBACK TO my_savepoint;
UPDATE accounts SET balance = balance + 100.00
WHERE name = 'Wally';
COMMIT;

balance + 100.00

DTOT IpUMep, KOHEeUHO, HeCKOJIbKO HaJyMaH, HO OH IIOKAa3kIBaeT, KaK MOXKHO YIPAaBJISTh BEIIOTHEHHUEM
KoMaHO B OJIOKe TpaH3aKIWW, HCIONIb3ys TOYKH CcoxpaHeHus. bojee Toro, ROLLBACK TO — 3TO
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€IMHCTBEHHBIN crocob BEPHYTh KOHTPOJIb HAL 0JIOKOM TpaH3aKHHfI, OKa3aBIINMCA B IIPEPBAHHOM
COCTOSTHHM HM3-3a OLIHOKHU CHUCTEMBI, He CUMTasi BO3MOXKHOCTH IIOJTHOCTLI0O OTMEHUTDL €€ M HavaTh CHOBA.

3.5. OKOHHble (PYHKUUHU

OKOHHAA (PYHKUUA BBITIOIHSAET BBIYMCIEHUS [OjIs1 Habopa CTPOK, HEKOTOPHIM 00pa30oM CBSI3aHHBIX
C Tekymiel cTpokod. E€ meilicTBMe MOXKHO CpPaBHUTb C BBEIYHCJIEHWEM, ITPOM3BOOUMEIM arperaTHoM
dyrKIMer. OOHAKO C OKOHHBIMM (QYHKIIUSIMHM CTPOKU He TPYyNIUPYIOTCS B OOHY BEIXOOHYIO CTPOKY,
4YTO UMeeT MeCTO C OOBIYHEIMY, He OKOHHEIMM, arperaTHEIMK (QYHKIUSIMHU. BMecTo 5TOro, 9TU CTPOKHU
OCTalOTCs OTAENbHBEIMU CYIIHOCTSAMU. BHYTpHM 2Xe, OKOHHas (YHKIMS, KaK M arperaTHasi, MOXKeT
oOparmaTbCs He TOJBKO K TEKYIled CTPOKe pe3ynbTaTa 3alpoca.

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)

ITepBbie TpU CTOIOIIA M3BIEKAIOTCS HEIOCPENCTBEHHO U3 TaOIUITH empsalary, IPU 9TOM IS KaXKIOOH
CTPOKM TaOMHUITEI €CTh CTPOKa pe3yiibTaTa. B ueTBEpPTOM CTOJOIE 0Ka3alioch CpeflHee 3HauYeHUe,
BBIYMCJIEHHOE II0 BCEM CTPOKaM, MMEIOIIMM TO Ke 3HadeHWe depname, YTO U TEKyIIas CTPOKa.
(®PakTHYECKHU CpemHee BLIYHCISIET Ta Ke O0bIYHasi, He OKOHHasi (GYHKIMS avg, HO IpenIoxKeHue OVER
IIpeBpalliaeT eé B OKOHHYIO, TaK YTO €€ OeliCTBHe OrPaHMYMBAETCS paMKaMM OKOH.)

BEI30B OKOHHOM (PYHKIIMKM Bcerga COOepPXKHUT IIpedjoXxKeHHe OVER, CIedylollee 3a Ha3BaHUEM U
apryMeHTaMu OKOHHOM (QYHKIIMK. DTO CHHTAKCUYECKH OTJIMYaeT e€ 0T OOLIYHOM, He OKOHHOM arperaTHou
byuruu. IlpennoxkeHme OVER oOIpedesisieT, KaKk MMEHHO HYXKHO pa3[ejiuTh CTPOKH 3alpoca IJis
00paboTKu OKOHHOM GyHKITHEN. [IpennoxkeHre PARTITION BY, MOIIOJHSIONIEe OVER, Pa3mOelsieT CTPOKHU
10 TpymIiaM, Uiu pas3fesiaM, o0beOUHSAST OOUHAKOBLIE 3HAYEHUS BHIPAXKEHMUHM PARTITION BY. OKOHHas
byHKUMS BRIUKCIISIETCS IO CTPOKAM, oNaJaloniiM B OOUH pa3fen C TeKyIlel CTPOKOM.

BEl MoxkKeTe TakKxXKe OIpeneisTh IOPSOOK, B KOTOPOM CTPOKH OymyT oOpabaTHIBAaThCS OKOHHBIMH
(byHKIIMSIMY, UCIIONMB3YST ORDER BY B OVER. (ITopssmoOK ORDER BY OJISI OKHA MOXKET [ake He COBIIamaTh C
TIOPSIIKOM, B KOTOPOM BEIBOIOSATCSI CTPOKH.) Hampumep:

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

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

develop \ 10 | 5200 | 2

develop \ 11 | 5200 | 2

develop \ 9 | 4500 | 4

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

Kak noka3zaHo 37ech, QyHKIIUA rank BBIOAET IMOPAOKOBEIY HOMED /I KaXKIOTO0 YHUKAIBLHOIO 3HAYEHUS
B paspelie TeKyllel CTPOKH, II0 KOTOPOMY BBIIIOJIHSIET COPTUPOBKY IIpenIoKeHue ORDER BY. Y QyHKINU
rank HET ITapaMeTPOB, TaK KakK €€ MoBeJeHNe IIOJTHOCTHIO ONIPEeAesiieTCS IPEeIJIOKeHueM OVER.

CTtpoku, oOpabaThbiBaeMble OKOHHOU GYHKIMEH, MpedcTaBlIAioT CO00H «BHPTYyallbHBEIE TaOIHITEI»,
CO3MaHHBIE M3 MPEOIoXKEeHUS FROM M 3aTeM MpOolIefire depe3 (QUIbTPAIMI0 U T'PYIMHPOBKY WHERE
U GROUP BY M, BO3MOXKHO, YCJIOBUE HAVING. Hampumep, cTpoka, oTGUILTPOBAHHAS U3-3a HAPYIIEHUS
YCIIOBUSI WHERE, He OyIeT BUOHA [JIsI OKOHHBIX (QYHKIIMH. 3alIpoC MOXKET COlepKaTh HECKOJIBKO OKOHHBIX
byHKIIME, pa3mesgioiinX TaHHbe T0-Pa3HOMY C IPUMeHeHHUeM Pa3HLIX IPeIIoXKeHUH OVER, HO BCe OHU
OynoyT o6pabaTeIBaTh OOWH U TOT K€ HAaOOP CTPOK 3TOM BUPTYAIbHOM TaGJIUITH.

MtI yKe BUAENH, YTO ORDER BY MOIKHO OIIYCTHTh, €CJIM TOPSOOK CTPOK He BaXkeH. Takike BO3MOXKHO
OIIyCTUTb PARTITION BY, B 9TOM ciIy4ae 00pa3yeTcs OOUWH pa3mesl, ComepKalluil BCe CTPOKH.

EcTh eIr1é oiHOo BasKHOE TTOHSITHE, CBSI3aHHOE C OKOHHBEIMHU (QYHKITMSIMHU: IJIS KaXKI0M CTPOKHU CYIIEeCTBYeT
Habop CTPOK B €€ pasfere, Ha3bIBaeMbIN pamkol okHa. HeKoTopble OKOHHBEIE QYHKIINKY 0O0padaTHBAIOT
TOJIBKO CTPOKW PaMKW OKHA, a He BCeTro pa3dena. I1o0 yMOI4YaHWIO C yKa3aHWMeM ORDER BY paMKa
COCTOHMT M3 BCEX CTPOK OT Havajia pasfesia J0 TEeKyIleld CTPOKU U CTPOK, PAaBHLIX TEKYIIEH IO 3HAYEHUIO
BhIpaXkKeHUsI ORDER BY. Be3 ORDER BY paMKa II0 YMOJIYAHHIO COCTOHUT M3 BCEX CTPOK pa3meia.
ITocMOTpuTe Ha IPUMEP HCIIOJIL30BAHUSA sum:

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

(10 rows)

Tak KakK B 3TOM IpuMepe HeT yKa3aHusda ORDER BY B IPeOJIOZKEeHHMH OVER, paMKa OKHa COOEePZXKHT BCe
CTPOKHU pa3peiia, a OH, B CBOIO O4Yepels, 6e3 npennoxXeHusi PARTITION BY BKJIIOWaeT BCEe CTPOKH TaﬁJII/II_U:I;
OPYIruMHU CJIOBaMM, CyMMa BBIYUCIIAETCSA I10 BCcel Taﬁnnue ¥ MHI IIOJTy4aeM OOWH Pe3yJIbTaT OJId KaxXaou
CTPOKHU pEe3yJibTaTa. Ho ecnu M=l ,E[O6aBI/IM ORDER BY, MEHI IIOJIYYHM COBCEM [OpPYyrue pe3yjIabTaThl:

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)

3meck B CyMMe HaKaIlJIMBAIOTCSA 3apIjiaThl OT [EepBOM (caMOM HU3KOH) OO0 TeKyllel, BKIHYas
TIOBTOPSAIONIMECS TeKylue 3HaueHUsA (obpaTuTe BHMMaHKWE Ha pe3yJabTaT B CTPOKaX C OOUHAKOBOM
3apIiaToi).

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

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

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

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

Korma B 3ampoce BHIUMCIISIOTCSA HECKOJIPKO OKOHHBIX (PYHKIIMP [JIsI OOMHAKOBO OIPENEEHHBIX OKOH,
KOHEYHO MOXXHO HamucaTh JIS KaXXO0oM M3 HUX OTHENIbHOE IIPeIiokKeHue OVER, HO ITPU 3TOM OHO OymeT
OyOmupoBaThCs, YTO Hen30exKHO OymeT IIPOBOLIMPOBAThH OMIMOKHU. ITo3TOMy Nydlle OIIpefeneHre OKHa
BHIIEJIUTh B IIPEJIoKeHre WINDOW, a 3aTeM CCHhIJIaThCSI Ha Hero B OVER. Hampumep:

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

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

3.6. HacnepoBaHue

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

IaBaiiTe co3maguM OBe TaOMHIL: cities (ropoma) M capitals (CTONMHILI INTATOB). ECTECTBEHHO,
CTOJIMLIEI IIITATOB TaKXKe ABIIAITCA IopomgaMH, HOSTOMy HaM Hy}KHO ABHBEIM O6p830M JIO6&BJ'IHTB ux
B pesyanaT, KOorga MBI XOTHM IIPOCMOTPETHE BCE roponaa. Ecnu BnI IIpOsgABUTE CMeKaHKy, BBl MOXKeTe
IPenIoXKUTh, HATPUMEpP, TaKoe pelleHue:

CREATE TABLE capitals (

name text,

population real,

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

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

)i

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

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

[TosTomMy ecCTh y4lllee pelIeHue:

CREATE TABLE cities (

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

)i

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

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

Hampuwmep, cnemyromyui 3anpoC BEIBEOET Ha3BaHUS BCEX IOPOOOB, BKIIIOYasl CTOJIUIIBE], HAXOOSIIUXCS
Brire 500 ¢pyTOB Hax YPOBHEM MOPS:

SELECT name, elevation
FROM cities
WHERE elevation > 500;

Pe3yanaT €I'0 BBEIIIOJTHEHU A :

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

A crnepylouiui 3alpoc HaAXOOUT BCe TOpoma, KOTOPHIE HE SBISIOTCSA CTOJIMIIaMU INTATOB, HO TaKiKe
HaxomsaTcs Beize 500 ¢pyTos:

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

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

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

XoTss HaclemoBaHMEe 4YacTo OBIBAaeT IIOJIE3HO, OHO HE UWHTErPUPOBAHO C OTpPaHUYEHUSIMU
VHUKAJIbHOCTH M BHEUIHMMM KJII0OYaMM, YTO OTPaHMYMBAET €ro NpuMeHUMOCTh. [lompoGHee 3To
onuceiBaeTcs B Pa3mene 5.10.

3.7. 3aKao4dyeHue

PostgreSQL wuMeeT MHOXKECTBO BO3MOJXKHOCTEM, He 3aTPOHYTHIX B 93TOM KpaTKOM BBENEeHUH,
paccuuTaHHOM Ha HauMHAaIOIIUX ITojib30BaTenel SQL. 9T BO3MOXKHOCTHY OyIyT PaCCMOTPEHE! B IeTalsIx
B IPOOONI2KEHUN KHUTH.

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

B 9TOM dYacTu KHUTH ONUCHIBAETCS HucCHoJb30BaHMe s3bika SQL B PostgreSQL. Mrel HayHEM C
onucanus obmiero cuHTakcuca SQL, 3aTeM pacckaXkeM, KakK CO3[gaBaTh CTPYKTYPH IJId XpaHEHUS
OaHHBIX, KaK HaMNoJIHATh 0a3y [MaHHBIX M KaK BBINIONHSATH 3alpochl K HelW. B mpopmomxkeHum OyOoyT
TIepeYnCieHkbl CyIIeCTBYIOUIYE TUIIH JaHHBIX U (QYHKIINY, IpUMeHsaeMble ¢ KoMaHgamu SQL. U HakoHeI,
3aKOHYHUTCS 9Ta YaCTh PACCMOTPEHHEM BaKHBIX aCIIEKTOB HACTPOMKM 0a3bl MAHHBIX OIS OIITHMAIILHOM
IPOU3BOAUTEIILHOCTH.

MaTepuan 3TOH YaCcTH YHOPSAOOYEeH TaK, YTOOLI HOBHYOK MOT IIPOYHTATh €€ OT Havajla [0 KOHIa Hu
TIOJTHOCTBHIO IIOHSTH BCe TeMEI, He 3aberas Bmepén. IIpu 9ToOM IjIaBhl COEJIaHBI CAMOOOCTATOYHBIMH, TakK
YTO OIBITHHIE ITOJIF30BATEJIM MOTYT UHUTATh TJIaBHI II0 OTHenbHOCTU. MHGoOpMaNus B 3TOM YaCTU KHUTU
IpelcTaBJieHa B IOBECTBOBATEJILHOM CTUJIE U Pa3felieHa ITo TeMaM. Eciiui ke Bac HHTepecyeT popMasibHOe
U TIOJTHOE OITMCaHUe ompenesIEHHOM KoMaHObl, cM. JacTs VI.

YuTaTenu 3TOM YaCTH KHUTH [OJIXKHBI y2Ke 3HaTb, KaK MOOKITIOYAThCSA K 0as3e maHHBIX PostgreSQL u
BHIITOJTHATH KOMaHOE! SQL. Ecnu BEI ell€ He 3HaeTe 3TOr0, peKOMeHOyeTCs CHadalla Ipo4yuTaTh JacTts .
Komangbr SQL 06BI9HO BBOASATCS B PSql — MHTEPAKTUBHOM TEPMHHAIbHOM mpuioxeHuu PostgreSQL, HO
MOZKHO BOCHOJIB30BaThCS U APYTUMH IIPOTPaMMaMu C ITOOOOHBIMH (PYyHKIIUSIMU.




naBa 4. CuHTakcuc SQL

B 3TO# rnaBe omMCHIBAETCS CHHTAKCHUC s3biKa SQL. TemM caMbIM 3akIafbiBaeTcs (QYHOAMEHT IJis
clledyIolux TJaB, TAe OymeT momgpoGHO PacCMOTPEHO, KaK C MOMOIINbI0 KoMaHA SQL omuchIBaTh U
M3MEHSTh JaHHLIE.

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

Kpome atoro, SQL-mporpaMMbl MOTYT comepzKaTb KommeHmapuu. OHU He SABISIOTCS KOMIIOHEHTaMHU
KOMaHJ, a 110 CyTH PaBHOCUJIEHBI ITPOOEIbHEIM CUMBOJIAM.

Cunrtakcuc SQL He o4YeHb CTPOTrO OIpefenseT, KakKue KOMIIOHEHTHI HUAeHTUGUIUPYIOT KOMaHOH, a
KakKue — MX OIIepaHObpl WX TapaMeTphl. IIepBEle HECKOJIBKO KOMIIOHEHTOB OOBIYHO COfepzKaT HMS
KOMaH[bl, TaK 4YTO B [TAHHOM IIPMMEPE MBI MOXKeM ToBOpPuUTh 0 KoMaHmax «SELECT», «UPDATE» u
«INSERT». Ho manpuMep, KOMaHOa UPDATE TpeOyeT, 4TOOB TaKXKe B OnpenesIEHHOM II0JIOKEeHUH BCerma
CTOSIJT KOMIIOHEHT SET, a INSERT B IPUBEIEHHOM Bupe TpeOyeT Haludus KOMIIOHEHTa VALUES. TOYHEIe
CHUHTaAKCUYEeCKUe IIpaBUila OJIs1 KaXXOoi KoMaHObl onucalkl B YacTtu VI.

1.1. UpeHTUpUKaTOpbI U KJlIOYEBbIe CJioBa

IToka3aHHBIE BHIIIIE KOMAHOLI COMEPZKAIM KOMIIOHEHTH SELECT, UPDATE M VALUES, KOTOPHIE SIBASIIOTCS
IpUMepaMMu K/AH04esbiX C/108, TO €CTh CJIOB, MMeImUX (UKCUPOBAHHOE 3HaueHWe B s3bike SQL.
KommoHeHTHE MY_TABLE ¥ A SIBJISIIOTCS IIpuUMepamMu udeHmugukamopos. OHU UAEHTUPUIIUDPYIOT UMEHa
TabuIl, cTONOIIOB UK OPYTUX O0OBEKTOB 6a3 JaHHHBIX, B 3aBUCUMOCTH OT TOTO, I'l€ OHU MCIIOJIb3yIOTCS.
ITosToMy MHOTHA WX HA3BIBAIOT MPOCTO «MMeHaMu». KIII0YeBBIE CJI0BA M UAEHTU(PUKATOPHI MMEIOT
OOWHAKOBYIO JIEKCHUYECKYIO CTPYKTYPYy, TO €CTb, He 3Has $I3bIKA, HEJIb3s OIPENEJIUTbh, SIBJISETCS JIU
HEKOTOPHIM KOMIIOHEHT KJIIOYEBBEIM CJIOBOM HJIM HUAOEHTU(GUKATOPOM. I[TOIHEBIM CIHCOK KITIOYEBBIX CJIOB
npuBenéH B [Ipunoxenuu C.

NpenTndukaTopH 1 Ki04YeBkie ci1oBa SQL goIKHEI HAYMHATHCS C OYKBHI (a-z, XOTS OOIMIYCKAIOTCS TaKXkKe
He JTaTUHCKUE OYKBH U OYKBHI C IMAKPUTUYECKUMU 3HaKaMu) Uiu nogquépkuBanus (_). [locnegyrommmu
CHUMBOJIaMHU B UeHTU(GUKATOPE UIIN KIII0UYEBOM CJIOBE MOT'YT OBITH OYKBHI, IUGPHI (0-9), 3HAKKU AoJIIapa
($) mnu momuEpKUBaHUA. 3aMeThTe, UTO CTPOTO cienys OykBe cTaHmapTa SQL, 3Haku mommapa HeJb3s
WCIIONIb30BaTh B UOEHTU(UKATOPAX, TAK YTO UX HCIOIh30BaHHUE BPEOUT II€PEHOCUMOCTH ITPUIOXKEHUN.
B crammapre SQL rapaHTHpOBaHHO He OyHeT KJIIOUEBHIX CJIOB C HuppaMu ¥ HAYUHAIOIIUXCS WA
3aKaH4YMBAIOIIUXCS MTOOYEPKUBAHNEM, TaK YTO UIEeHTU(GUKATOPEI TAKOT'0 BUAA 3AIUIIEHE OT BO3MOXKHBIX
KOH(IUKTOB C OYOYIIMMHU PACIIUPEHUSIMH CTaHOapTa.
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CucrteMa BBIIENSAET O uAeHTH(HKaTOpa He 0Oojlee NAMEDATALEN-1 OaiiT, a 6ojee OIMHHBIE MMeHa
ycekatorcsa. [1o ymomyaHuio NAMEDATALEN paBHO 64, Tak 4TO MaKcCuUMalibHas OJIMHA UAeHTHU(UKaTOopa
paBHa 63 Oaiitam. Eciu 3TOro HegoCcTaTO4YHO, 3TOT IIpedesl MOXKHO yBEJIMYUTh, U3MEHUB KOHCTaHTY
NAMEDATALEN B datine src/include/pg_config _manual.h.

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

UPDATE MY_TABLE SET A

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

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

UPDATE my_table SET a = 5;

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

UPDATE "my_table" SET "a" = 5;

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

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

Us&"d\0061t\+000061"

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

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

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

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

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

YToOH cHenaTh CIIElCUMBOJIOM 3HaK anmocTpoda, HATUIITHUTE eTO ABAaXKIH.

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

HNpoeHnTuduKaTOp, 3aK/IIOYEHHBIM B KaBBIYKM, CTAHOBUTCS 3aBHCHUMBIM OT pErucTpa, Torga Kak
uneHTUUKATOPH 63 KaBLHIUEeK BCETa MePeBOAsTCS B HUXKHUM peructp. Hanmpumep, ugeHTUGUKATOPEI
FOO, foo  "foo" CHUTAIOTCA OOMHAKOBEIMU B PostgreSQL, HO "Foo" U "FOO" OTJIMYHEI APYT OT ApyTra U OT
npenepioymux Tpéx. ([IpuBemeHre nMEH 0e3 KaBhIYEK K HUZKHEMY PEruCTPY, Kak 3To menaeT PostgreSQL,
HECOBMECTHMMO CO cTaHmapToM SQL, KOTOpPEIMA TOBOPUT O TOM, UTO MMeEHa [OOJIXKHEI IIPUBOOUTBHCA K
BEpXHEMY perucTtpy. To ecTh, COTrJIaCHO CTaHOApPTy foo [MOIXKHO OBITH 3KBHUBAJIEHTHO "FOO", a He
"foo". IToaTOMy IIpM CO3TaHUU IEPEHOCUMEBIX ITPUIIOXKEHUN pPeKOMeHOyeTcs ubo BCcerma 3aKiodaTh
ompeneneéHHoe UMS B KaBLIUKY, MO0 He 3aK/I04YaTh HUKOITA.)

4.1.2. KOHCTaAHTHI

B PostgreSQL ecTb Tpu THIIa KOHCTAHT N0OPA3yMeB8aeMblx munog: CTPOKY, OUTOBEIE CTPOKH U YHUCIIA.
KOHCTaHTBI MOXXHO TaKxe 3allUChIBaTh, YKAa3bIBas TUIHI SIBHO, YTO ITO3BOJISIET NMPEOCTABUTL uX Gojee
TOYHO U 06paboTaTth 6osiee 3hGEKTUBHO. ITU BAPUAHTEL PACCMATPUBAIOTCS B CIEOYIOIINX ITOgPa3aesax.

4.1.2.1. CTPpOKOBbI€ KOHCTAHTbI

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

™.

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

SELECT 'foo'
'bar’';

9KBUBAJIEHTHO:
SELECT 'foobar';
HO 3Ta 3aIuCh:
SELECT 'foo' 'bar';
CUYMTAETCSI CUHTAKCHUYeCKOM omubKoi. (OTO HECKOILKO CTPAaHHOE ITOBEMIEHNE OIIPEieIeHO B CTaHOapTe
SQL, PostgreSQL mpocTo criefyeT emMy.)
4.1.2.2. CTpOKOBbIe KOHCTaHTbl CO crneunocsienoBaTesibHOCTAMMU B cTune C

PostgreSQL Takxke NpUHHMAaET «CIEUIIOCIEN0BAaTEIbHOCTU», YTO SBISETCSA paclIMpeHueM CTaHaapTa
SQL. CTpoka CO CIIEINOCIe0BaTEILHOCTIMU HaYMHAETCsI C OYKBB E (3arIaBHOM WM CTPOYHOMN),
CTosmel HEeNOCPEeNCTBEHHO Iepepn amocTtpodoM, Hampumep: E'foo'. (Korma KoHCTaHTa CO
CIIEeIIIOCIIeq0BAaTEIbHOCTHIO pa3buBaeTCs Ha HECKOJIBKO CTPOK, OYKBY E HYKHO IIOCTABUTh TOJIBKO IIepe[
TIEePBBLIM OTKPBIBAIOIINM anocTpodoM.) BHYTpH TaKUX CTPOK CUMBOJI 00paTHOM KOCOM 4epTHI (\) HaYuHaeT
C-nmomo6HEIE CneunocsiedosamesbHOCMU, B KOTOPHIX coOYeTaHue 00paTHOM KOCOM YePTHI CO CIIENYIOIINM
cuMBoJIOM(aMu) Ja€T onpenenéHHoe 6aliTOBOe 3HaYeHHe, KaK IToKa3aHo B Tabnute 4.1.

Taonauma 4.1. CneumnocjiegoBaTrejIbHOCTH

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

\n HOBas CTPOKa

\r BO3BpaT KapeTKHu
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CrnenmociienoBaTejIbHOCTh HNHuTeprnperanusi

\t Tabynsaumus

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

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

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

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

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

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

BHHUMaHHue

Ecnu nmapametp koHburypamnuu standard conforming strings umeet 3Hauenue off, PostgreSQL
pacro3HaéT o6paTHYI0 KOCYyI0 4YepTy KaK CIeICUMMBOJI U B OOBIYHEIX CTPOKAX, M B CTPOKax
CO cuennocienoBaTenbHOCTAMU. OmHako B Bepcum PostgreSQL 9.1 mo yMon4YasHWIO IPUHSTO
3HauYeHHWe on, ¥ B 9TOM cJiydae oOpaTHas Kocas depTa PacCIO3HAETCS TOJBKO B CIELCTPOKaXx.
9710 noBeneHUe OOMIbIIE COOTBETCTBYET CTaHAApPTy, XOTS MOXKET HapyluTh paboTy NPUIIOKEHNH,
paccuuTaHHBIX Ha OPeObIAyIIui pexkuM, Korga obpaTHas Kocasl 4yepTa paclio3HaBajach Be3fe. B
KadyeCTBe BPDEMEHHOTO pelleHUs BE MOXKeTe U3MEeHUTh 9TOT lTapaMeTp Ha of f, HO JIy4dIlle YUTH OT
Tako¥ nmpakTuku. Eciiu BaM HykHO, 4T0OBE o6paTHasi Kocas dyepTa IPencTaBisiiia ClelualbHbIN
CHMBOJI, 3ajaliTe CTPOKOBYIO KOHCTaHTY C E.

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

CTpOKOBaH KOHCTaHTa He MOXKeT BKJII0YaTh CUMBOI ¢ KomoM 0.

4.1.2.3. CTpoKOBble KOHCTaHTbl CO cneuynocsieposBatTesibHOCTAMMU Unicode

PostgreSQL Takke momaepKUBaeT eINe€ OOWH BapHUaHT CHELIIOCIefoBaTEeIbHOCTEM, MTO3BOISIONIUM
BKJIIOYaTh B CTpoku cuMBoabl Unicode mo wx komam. CTpokKoBasi KOHCTaHTa CO
crienmocienoBpatenbHOCTIMU Unicode HauMHaeTcs ¢ Us (CTpouYHast UM 3arjiaBHas U m aMIiepcaHp), a
3aTeM cpaldy 6e3 mpobesioB UAET anocTpod, Hampumep Us ' foo'. (3aMeThTe, YTO IIPHU 3TOM BO3HUKAET
HEOIHO3HAYHOCTD C OIIePaTopoM &. UTOOHI €€ n36exkKaTh, OKpyxkKalTe 3TOT onepaTop nmpobdenamu.) 3aTeM
B amocTpodax MOXKHO 3aIllMChHBaATh CUMBOJE Unicode mByMsi cmocoGamu: oOpaTHas Kocas dyepTa, a 3a
HeM KO CUMBOJIa U3 YETHIPEX IeCTHAAIlaTePUYHLIX IIudp, nubdo oOpaTHas Kocas dyepTa, 3HaK IIIIOC, a
3aTeM KO M3 IIeCTHU IIeCTHaAllaTEPUYHBIX TUdp. HanmpuMep, CTPOKy 'data’' MOXKHO 3alucaTh TakK:

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

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

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

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

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

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

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

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

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

XOTsI CTaHOAPTHBIM CHHTAKCHC [OJI CTPOKOBEIX KOHCTAHT OOBIYHO HOCTATOYHO yuoﬁeH, OH MOXKET
IIJIOXO YUTaATBCHA, KOI'la CTPOKa COOEPXKUHUT MHOI'O al'[OCTpO(bOB HIIn O6paTHbIX KOCEIX 4YepT, TaK Kak
KaX[Obll TAaKOW CUMBOJ IIPUXOOUTCS AyOIupoBaTh. YTOOBI M B TAKWUX CIIydasX 3allpOChl OCTaBaJIUCh
yutaeMbIMu, PostgreSQL npenaraeT ell€ oguH CIIoco0 3allCU CTPOKOBEIX KOHCTAHT — «3aK/Ilo4YeHue
CTPOK B poJuiapkl». CTPOKOBasi KOHCTaHTAa, 3aKJII0YEHHAas B AOJUIaphkl, HAYWHAETCs CO 3HaKa AoJsuiapa
($), He00sA3aTENBPHOIO «Tera» U3 HECKOJIbKUX CHUMBOJIOB U elll€ OOHOI0 3HaKa AoJulapa, 3aTeM COOePKUT
OOBIYHYIO IIOCJIEI0BATEJIBHOCTh CUMBOJIOB, COCTaBIIAIONIYI0 CTPOKY, B OKaH4YMBaeTCsl 3HAKOM HoJlapa,
TeM e TeroM U 3aMBIKAIIIUM 3HAaKOM fJoiuiapa. Hanpumep, cTpoky «2KarHa A'ApK» MOXKHO 3alucaTh
B [oJyIapax ABYMs CIOCOOaMu:

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

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

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

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

3mech OCIenoBaTeNbHOCTE $g$ [\t\r\n\v\\]S$g$ OmpencraBisieT B AojUlapaX TEKCTOBYIO CTPOKY [\t\r
\n\v\\1], KoTopas OymeT o6paboTaHa, Korma PostgreSQL OymeT BHITONHATE 3Ty GyHKIHIO. HOo Tak Kak
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9Ta MOCJIef0BaTEeIbHOCTh HE COOTBETCTBYET BHEITHEMY Ter'y B Hojulapax ($function$), ¢ TOYKU 3pEHUS
BHEIIIHEN CTPOKU 3TO IIPOCTO OOBIYHEIE CUMBOJIEI BHYTPY KOHCTAHTEL.

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

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

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

4.1.2.5. butoBble CTPOKOBbIE KOHCTAHTbI

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

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

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

4.1.2.6. YUncnoBble KOHCTAHTbI

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

I[HQPEI

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

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

Heckomnbpko IIPUMEPOB HOIMYCTUMEBIX YHMCJIOBEIX KOHCTAHT:

4?2

3.5

4,

.001

5e2
1.925e-3

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

REAL '1.23' —- CTPOKOBBIE CTHIb
1.23::REAL —— crunb PostgreSQL (HCTOPHUECKUH)

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

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

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

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

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

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

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

CuHTaKCHUC CAST () cooTBeTCcTByeT SQL, a 3amuch type 'string' SBAsSeTCS 0000IIeHMEM CTaHOapTa:
B SQL Tako#l CUMHTAKCHUC NIOAAepzKHUBaeT TOJILKO HEKOTOPHIE TUIILI JaHHBIX, HO PostgreSQL mo3BonseT
HUCIIOIB30BaTh €ro s Bcex. CHHTAKCHUC C : : UMeeT ucTopudeckue KopHu B PostgreSQL, kak u 3anuce
B BUJ1€ BbI30Ba Q)YHKHI/II/I

4.1.3. OnepaTtopbl

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

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

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

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

~1T@#%N " &

Hampumep, @— — JOMyCTUMOE MMS OIIepaTopa, a *— — HeT. Brnarogaps 3TOMY OTpaHUYeHHIo,
PostgreSQL mozxkeT pa3bupaThk KOppeKTHBEIe SQL-3anpock 6e3 mpo6esioB MeKay KOMIIOHEHTaMMU.

T2
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4

3amuceiBasi HecTaHOapTHBEIE SQL-omepaTophl, OOBIYHO HYXKHO OTHENISTh MMeHa COCEOHUX OMlepaTOpoB
mpobenamMu Ot OMHO3HAYHOCTH. HammpuMep, eCiiu BH OIIpedesIuIi JIeBbIM YHAPHBIN OllepaTop C UMeHeM
@, BEI HE MOZK€EeTe HallucaTh X*QY, a JMOJIZKHBI HalluCcaTh X* @Y, 4ToOBI PostgreSQL ogHO3HAYHO ITPOYUTaIl
9TO KakK [Ba ollepaTopa, a He OfuH.

1.4. CneuManbHbie 3HAKU

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

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

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

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

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

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

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

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

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

4.1.5. KomMmeHTapum

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

—— 3TO CTaHOAPTHHBIM KOMMeHTapu# SQL

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

/* MHOTOCTPOUYHLIE KOMMEHTAPUH

* C BIOXEHHOCTLIO: /* BIOXEHHBIH GIOK KOMMEHTapud */

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

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

4.1.6. NMpuopuTteTbl ONnepaTopos
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B TabGnune 4.2 mokal3aHBl IIPUOPUTETHI M OYEPEOHOCTL OIMEPaTOpPOB, mOedcTByloimue B PostgreSQL.
BoNbIIMHCTBO OIEPATOPOB UMEIOT ONVHAKOBEIM IIPUOPUTET U BEIYUCIIAIOTCA ClIeBa Hanpaso. [Ipuopuret
U 0U4ePEOHOCTD OIIEPATOPOB XKECTKO GUKCUPOBAHEL B CHHTAKCUYECKOM aHaln3aTope.

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

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

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

SELECT (5 !) - 6;

TakoBa 11eHa pacIIuPIEeMOCTH.

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

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

PostgreSQL

[] cleBa-HampaBo BHIOOP 37IEMEHTa MaccHuBa

+ - CIIpaBa-HaJIeBO YHapHBIN ITIOC, YHAPHBIU MUHYC

~ cleBa-HaMpaBo BO3BEMIEHUE B CTEIEHb

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

+ - CJieBa-HaIIpaBO CJIOZXKEeHHEe, Bl TaHue

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

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

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

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

NOT CIIpaBa-HaJleBo JIOTUY€EeCKO€e OTpUIlaHUe

AND clIeBa-HalpaBo jorudeckasi KOHbIOHKITUS

OR cleBa-HalpaBo Jorudeckast fU3bIOHKIIUS

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

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

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

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

4.2. Boipa>keHua 3Ha4YeHuUn

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

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

KoHcTaHTa UM HEIIOCPEeNCTBeHHOEe 3HAYeHNe
CcrlIKa Ha cTober]

CchlJIKa Ha TO3UIMOHHLIN ITapaMeTp B Tele onpenesieHnss PyHKIIMY UITH IIOOTOTOBIEHHOTO
orepaTtopa

BrlpaxkeHue ¢ UHOEKCOM
BripaxkeHnue BrIGopa MoiIs
IIpumeHeHUE oneparTopa

Br130B dyHKIIUK

ArperaTtHoe BEIpazKeHHe

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

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

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

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

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

4.2.2. NMNo3MUUOHHDbIE NapaMeTpbl

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

Syrcio

Hampumep, paccMoTpuM cienyolee onpenenesHre GyHKIU dept:

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

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

4.2.3. NHpekchbl 321eMeHTOB

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

BEIPAXEHHE [ HHOEKC]

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

BEIpaXeHHE [ HUXHHH HHIOEKC:BEPXHHH_HHIOEKC]

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

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

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

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

(bynxumnga_maccus (a, b)) [42]

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

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

BEIDAXEHHEe . HM4d__IIOJI 4

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

(TakuM o6pa3oM, mOJIHAS CCHIJIKA Ha CTOJI0EIl — 9TO IIPOCTO YACTHHIM ciy4ail Beibopa 1mosis.) BaxkHbIN
OCOOBIY cIy4yall 37ech — KU3BJledeHUe II0JIs U3 CTOoJIONa COCTaBHOTO THUIIA:

(cocTaBHOU_cTOnbel]) .nomne
(Mog_Tabnuua.CcoOCTaBHOHU_cTonbel) .none

3mech CKOOKM HYKHBI, YTOOBI IT0OKA3aTh, YTO cocTaBHOH_cTonben — 3TO UM CTONOIA, a He TaOGJIUIILI, U
YTO Mod_Tabnuna — UMs TaGIUIIB, @ HE CXEMHI.

Bs1 MOXeTe 3anIpOCUTH BCe IMOJII COCTAaBHOTO 3HAYEHMS, HAIIMCaB . *:
(cocTarHOU_cTonberr) . *
OTa 3anuch OEWCTBYET II0-PAa3HOMY B 3aBHUCHMMOCTH OT KOHTEKCTA; IMogpoOHee 00 3TOM TOBOPHUTCH B
I[Togpa3zmene 8.16.5.
4.2.5. IpuMmeHeHMe onepartopa
Cyl1ecTBYIOT TPU BO3MOZKHBIX CHHTAKCHCa IIPUMEHEHHUS OIIepaTOPOB:

BEIpaxeHnue omeparop Bupaxenre (OMHAPHBIN MHPUKCHBIN OIlepaTop)
oneparop sopaxerue (YyHapHBIM MPeGUKCHBIN OIepaTop)
Brpaxenue oneparop (YHAPHBIN NOCTHOUKCHBIN OIIepaTop)

re omeparop COOTBETCTBYET CHHTAKCHYECKHUM IIpaBHMjIaM, OHNKMCAaHHBIM B ITompa3smerne 4.1.3, nmubo 31O
OIOHO M3 KJIIOYEBHIX CJIOB AND, OR ¥ NOT, Iu0O IIOJTHOEe UM oIlepaTopa B ¢hopMe:

OPERATOR (cxema . HMd_oneparopa)

CyimiecTBOBaHME KOHKPETHBIX OIEPATOPOB M WX TUN (YHAPHBIM MM OWHAPHBIM) 3aBUCUT OT TOTO, KAk
U KaKue OIlepaTOphl OIIpelesieHbl CUCTEMOM U II0JIb30BaTejieM. BCTpPOEHHBIE OIlepaTOpPhl ONUCAHBI B
I'maBe 9.

4.2.6. Bbi3oBbl hYyHKL UK

BrizoB (I)YHK].[I/II/I 3allMCBIBAETCHA IIPOCTO KaK MMA (bYHKL[I/II/I (BO3MOZKHO, OOIIOJIHEHHOE UMEHEM CXEMEI) U
CIINCOK apPrYMEHTOB B CKOOKax:

HMd_¢QyHKIOHH ([BBlpaxeHHe [, BBPaAXeHHe ... ]])
HaanMep, TaK BBIYHUCIIAETCsA KBaJIpaTHI:IfI KOPEHBb U3 2:
sqgrt (2)

Cnurcok BCTpoeHHBIX QyHKIIUY npuBenéeH B ['ase 9. Ilonb3oBaTesb TaK:Ke MOXKET OIIPeNesIUTh U Opyrue
dbyrKIIUN.

BrinonHsis 3allPpOCEI B Oase OAHHBIX, TO€ OOHU IIOJIB30BaTEJIM MOI'YT HE€ OOBEPATH OPYIr¥MM, B 3allUCHU
BBI30BOB (DYHKITMM COOMI0OgaiTe MepHl IPEIOCTOPOXKHOCTH, ONUCcaHHEIe B Pasmene 10.3.

AprymeHTaM MOT'yT OBITH IPUCBOEHE HeoOs3aTenbHEIe UMeHa. [TogpobHee 06 aToMm cM. Pazmen 4.3.

IIpumMeuyanue

OYHKIUIO, IPUHUMAIONUIYIO0 OOUH apryMeHT COCTaBHOTO THIIa, MOXKHO TaKKe BBI3LIBATh, UCIIONb3Y S
CHUHTAKCHC BEIOOpA MOJIsI, ¥ HAa0o60POT, BHIOOD MOJIST MOXKHO 3alKMcaTh B (PyHKIIMOHAILHOM CTHIIE.
To ecThb 3amucu col (table) U table.col PaBHOCHUJILHEL M B3aUMO3aMeHSAEeMbI. ITO IIOBEIeHUE He
orosopeHo ctarpmapToM SQL, HO peanu3oBaHo B PostgreSQL, Tak KaK 9TO IO3BOJISIET UCIIOJIb30BaTh
byHKIMY O SMYISIIIUN «BRYUCIISIEMEIX Tonel». [logpo6Hee 3T0 onucanHo B [Tompasmene 8.16.5.
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4.2.7. ArperaTHblie Bbipa>XeHuUA

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

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

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

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

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

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

[ FILTER ( WHERE ycrnoBue_¢unberpa ) |

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

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

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

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

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

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

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

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

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

IIpumMeuyaHnue

Bo3MO0OXKHOCTb yKa3bIBaTh ¥ DISTINCT, ¥ ORDER BY B arperaTHoOM (YHKIIMU — 3TO paclIUpeHUe
PostgreSQL.

ITpu mobGaBimeHWM ORDER BY B OOBIYHBIM CIIMCOK apryMEHTOB arperaTHod (QYHKIIUM, OIMMCAHHOM OO
9TOTO, BEIIIOJIHAETCS COPTHUPOBKA BXOOHEBIX CTPOK [JISl YHHBEPCAIbHBIX XU CTAaTUCTUUYECKUX arperaTHBIX
byHKIMH, OIS KOTOPBIX COPTHUPOBKA HeoOsi3aTenbHa. Ho eCcTh MOOMHOXKECTBO arperaTHBIX (YHKIIUH,
copmupyrwue dzpezamuvlie GYyHKUUU, AN KOTOPHIX npenmoxenue_order SBIISIETCS 0053ame/ibHbiM,
OOBIYHO TIOTOMY, YTO BHIYUCIIEHUE 3TON (PYHKIIMKU UMEET CMEICI TOJIBKO IIPU ONPEeNesIEHHON COPTUPOBKE
BXOOHBIX CTPOK. TUIIMYHLIMU IIPUMEPAMU COPTUPYIOIINX arperaTHHIX QYHKIINYM SBIISIOTCS BEIYUCIEHUST
paHra u npoueHTunA. s COPpTUPYIOIIel arperaTHoil GYHKUNU npennoxenue_order_by 3allCHIBAETCSA
BHYTPU WITHIN  GROUP (...), YTO HUIIOCTPUPYET IIOCIEOHUN NIPHUMepP, IIPUBEOEHHLIN BHIIIE.
BripaxkeHusi B npennoxenuu_order by BBEYUCISIOTCI OOHOKPATHO [JIS KaXXOOM BXOOHOM CTPOKU
KaK apryMeHTH OOBIYHOM arperaTHOM GQYHKLIUU, COPTUPYIOTCSA B COOTBETCTBUM C TpebOBaHUEM
npennoxenus_order_by U TOCTyINalOT B arperaTHylo (QyHKIMKW KaK BXOndAiue aprymMeHTH. (Ecnu
XKe npennoxenue order_ by HAXOOUTCSI He B WITHIN GROUP, OHO He IlepefaéTcsi KaK apryMeHT(bI)
arperatHou (pyHKImMH.) BEIpakKeHUS-apTyMEHTHI, IpeAlIecTBYyIOIMe WITHIN GROUP, (eCjiu OHM €CTh),
HA3BIBAIOTCSA HeNOCcpedCmBeHHbIMU dp2yMeHmamu, a BhIpaXkKeHus, YyKa3aHHbBIE B npennoxenuy_order_by
— depez2upyeMblMU dapaymeHmamu. B oTiuume OT apryMeHTOB OOBIYHOM arperaTtHoil (QyHKIIUH,
HEIIOCPEe[ICTBEHHEIE apPTYMEHTHI BHIYUCISIOTCS OOHOKPATHO I KaXKJAOT0 BbI30Ba (PYHKIIMM, a He IJIid
KaXXOou CTPOKU. DTO 3HAQUUT, YTO OHU MOTYT COLEpPKaTh IIepeMeHHbIe, TOJIBKO €CJIU 3TU IIepeMeHHEIe
CTPYIIIMPOBAHLHI B GROUP BY; 3TO CyThb TO K€ OrpaHHYeHHe, YTO OeWCcTBOBasio Ovl, OyOb I3TH
HeIloCpeICTBeHHBIE apr'yMeHTH BHE arperaTHOTo BhIpaxKeHus. HemmocpeocTBeHHBIE apTyYMEHTBI 00BLIYHO
UCIIONb3YIOTCS, HAIIpUMep, OJI yKa3aHUs 3HadeHUsS ITPOLIEHTUIISI, KOTOPOEe MMEET CMBICJI, TOJIBKO
€CIIM 3TO KOHKPETHOe YMCJIO IOJIs BCEro pacueTa arperaTHod QyHKIMU. CINCOK HEIoCPedCTBEHHBIX
apryMeHTOB MOXKeT OBITh IIyCT; B 9TOM CJIy4yae 3allHIINTe IIPOCTO (), HO He (*). (Ha camom pmene
PostgreSQL npumMeT o0e 3amucy, HO TOJILKO IIepBasi COOTBETCTBYeT cTaHAaapTy SQL.)

I[Tpumep BLI30Ba COPTUPYIOIIEH arperaTHOM GyHKIIUHU:

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

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

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

SELECT

count (*) AS unfiltered,

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

(1 row)

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

Korpa arperatHoe BhIpaxkeHUe UCIONb3yeTcs B mofg3anpoce (cMm. [Togpa3men 4.2.11 u Pagnmen 9.22), oHO
OOBIYHO BBIYMCISETCS [OJI BCeX CTPOK Iops3ampoca. Ho ecim B apryMeHTax (MU B ycaosmu_filter)
arperaTHoM (YHKIMU €CTh TOJIBKO IIepeMeHHbIe BHEIIIHEro YPOBHS, arperaTHasd QYHKIMS OTHOCUTCS
K OnuzKaWIilieMy BHEITHEMY YPOBHIO M BHIYHCIISIETCS [JIsI BCeX CTPOK COOTBETCTBYIOIIErO 3ampoca.
Takoe arperaTHOe BbIpaXkKeHHE B IIeJIOM SIBJISI€TCS BHEIIHEM CCHIJIKOM [JIs CBOETo Iof3amnpoca U Ha
KaXIoM BHIYHUCIIEHUM CUUTAeTCsI KOHCTAHTOM. [Ipy 3TOM JONyCTUMOE IIOJIOXKEeHUe arperaTHoON QyHKIINYT
OTPaHWYMBAETCSA CIHUCKOM pPe3yJIbTAaTOB M IIPEeNjIoXKeHMeM HAVING Ha TOM YpPOBHE 3allpOCOB, I'e OHa
HaXOOUTCH.

2.8. Bbi30Bbl OKOHHbIX (DYHKL UK

Bbi3o8 0KOHHOU ¢pyHKuUuUUu TIpedcTaBiseT coOOM OpuMeHeHHe (QYHKIMH, IOHOOHOM arperaTHOH, K
HEKOTOPOMYy HabOpy CTPOK, BHIOPAHHOMY 3allpPOCOM. B OoTiWYme OT BBI30BOB HE OKOHHBIX arperaTHBIX
byHKIIMI, Tpu 3TOM HEe MOPOUCXOOUT T'PYHIIMPOBKA BHIOPAHHBIX CTPOK B OOHY — Kaxmas CTpPOKa
OCTaéTCsI OTHeIbHOM B pe3ynbTaTe 3anpoca. OgHaKo OKOHHAS QYHKINS UMeeT OOCTYII KO BCeM CTPOKaM,
BOIIIEOIINM B T'PYIITY TEKYIEeW CTPOKH COTJIaCHO YKal3aHWI0 I'PYIIIHUPOBKHU (CIIMCKY PARTITION BY) B
BHI30BE OKOHHOU (yHKITUY. BEI30B OKOHHOM QYHKIMU MOXKET UMEThH ClIenyiouirie GopMEbl:

umMda_@QyHkyuHu ([ BelpaxeHHe [, BbipaxeHHe ... ]]) [ FILTER ( WHERE npennoxeHue_¢QuabTpa ) |
OVER wuMg OKHa

umMda_@QyHkyuHu ([ BelpaxeHHe [, BbipaxeHHe ... ]]) [ FILTER ( WHERE npennoxeHue_¢QuabTpa ) |
OVER ( onpepesieHHe_OKHAa )

umda_¢yuaxkguu ( * ) [ FILTER ( WHERE npennoxenwe_ ¢uiabrTpa ) | OVER mmMg_okHa

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

3}1er onpeneneHne__oxHa 3allUCHIBAETCA B BUIE

[ mmMg_cymecTByoHmero_okHa |

[ PARTITION BY Brpaxexnuwe [, ...] ]

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

[ ompemenenue_paMkH ]
Heob6s3aTenbHoE onpeneneHue_paMkx MOXKET UMEThb BHU]I:

{ RANGE | ROWS | GROUPS } mHauvamo_paMKH [ HCKIIOUYEHHE_PaMKH |
{ RANGE | ROWS | GROUPS } BETWEEN xauvamo_pamku AND KoOHEI] paMKH [ HCKIOUEHHE PAaMKH ]

3HerHaqaﬂo_paMKHIIKOHeu_paMKHSaH&mTCHOHHHN[H3CHeHyKHHHXCHOCOGOE

UNBOUNDED PRECEDING
cruemenue PRECEDING
CURRENT ROW

cruemenre FOLLOWING
UNBOUNDED FOLLOWING

W HcxiIodyeHHe paMkH MOXKET OLITH ClIeyIIIuM:

EXCLUDE CURRENT ROW
EXCLUDE GROUP
EXCLUDE TIES
EXCLUDE NO OTHERS

3mech sripaxerne — 3TO 000 BhIpakKeHHe 3HAYeHHs, He cofepIkalllee BEI30BOB OKOHHBIX (DYyHKITHUIH.

HMd_OKHa — CCHIJIKa Ha UMEeHOBAaHHO€E OKHO, onpeneHéHHoe npenjgoxXeHueM WINDOW B JaHHOM 3aIlipoce.
TakxXe BO3MOXKHO HAIMCaATh B CKOOKaX I[IOJIHOE onperneneHHe_okHa, HUCIIONB3yd TOT K€ CHHTAKCHC
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oIlpefeNieHUsT MMEHOBAHHOTO OKHAa B IIPEHJIOKEHUHW WINDOW; IompoOHee 3TO OIKCAHO B CIPaBKe
no SELECT. CTOMT OTMETHTh, UYTO 3alucCh OVER wumMsa_oxHa HE IIOJJHOCTHIO pPaBHO3HaA4YHa OVER
(uMg_oxHa ...); IOCIeOHUN BapHaHT IIogpa3yMeBaeT KOIMPOBaHUE U U3MEHEeHNe OIpelesieHus OKHa
u He Oy#eT OOIIyCTHUMEIM, €CIIU OIIpefelleHNe 3TOT0 OKHAa BKII0YaeT olpefeeHne PaMKH.

Ykazanue PARTITION BY I'PyHNIUPYET CTPOKM 3ampoca B pa3desibl, KOTOPHE 3aTeM 00pabaTHBAIOTCS
OKOHHOU (yHKIIMEN He3aBUCUMO APYT OT Apyra. PARTITION BY pa6oTaeT momo0HO MPEIIOKEHUI0 GROUP
BY Ha YpPOBHE 3alpoca, 3a UCKIIYEHWEM TOTO, YTO €Tr0o apTyMEHTHl BCerfa NpPOCTO BHIPAXKEHUS, a
He MMeHa BBHIXOOHBIX CTOJIONOB WMIM 4Yuciaa. be3 PARTITION BY BCe CTPOKH, BhIIABAeMEIE 3alPOCOM,
paccMaTpuBalOTCA KaK OOWH pa3pmell. YKasaHve ORDER BY OmpefensieT IOPSANOK, B KOTOPOM OKOHHAs
byHukIMa obpabaTriBaeT CTPOKU pa3nesia. OHO Tak XKe MOAOOHO MPEIOKEHUI0 ORDER BY Ha YPOBHE
3ampoca ¥ TakK XKe He MPUHUMAEeT WMEeHA BBIXOOHBIX CTONOIOB MIM 4YuCia. be3d ORDER BY CTPOKHU
00pabaThIBAIOTCS B HEOIIPEOEeJIEHHOM IOPSAOKe.

onpernelleHHe_paMKH 3aJa€eT Ha60p CTPOK, o6pa3y101.u1z1x PAMKY OKHdA, KOTOpasi IIPeacTaBlIsdeT coboi
IIOOMHOZKEeCTBO CTPOK TEeKYIIero pasfgejla W HMCIOJIb3yeTCA [OJIsdi OKOHHBIX (l)yHKI_II/IfI, pa60TaIOH.[I/IX C
paMKOfI, a He CO BCeM Pa3aeJIoM. IToogMHO>XXECTBO CTPOK B PaMKe MO2KeT MEHATHCA B 3aBUCHUMOCTH OT TOI'O,
KaKasd CTPOKa ABJIAeTCHd TeKym;efI. PaMKy MOZKHO 3aaTh B peXXuMaxX RANGE, ROWS UJIM GROUPS; B KaXXJJOM
CJIy4dae OHa HAYUHAETCH C IIOJIOKEHUA navano_pamMku 1 3aKAHYUBAETCA IIOJIOZKEHUEM KOoHel__PaMKH. Ecnu
KoHel _paMkHx HEe 3aJa€TCcs SIBHO, nmopgpasdyMeBaeTcsa CURRENT ROW (TeKYH.IaH CTpOKa).

Ecnu mavano_pamxu 3agaHo Kak UNBOUNDED PRECEDING, paMKa HauHMHAETCS C IMePBOM CTPOKM pa3fera,
a eclu xowHel_pamxi ONPedeéH KakK UNBOUNDED FOLLOWING, paMKa 3aKaH4YHBaeTCs ITOoCJieqHEeM CTPOKOM
pa3gena.

B pexume RANGE WM GROUPS wmauamo_pamkiu, 3aflaHHOE KaK CURRENT ROW, OMpe[fesisieT B KayecTBe
Hadalla MepByI0 POoOCMBEHHYH CTPOKY (CTPOKY, KOTOpas IPU COPTHPOBKE COTIACHO YKa3aHHOMY IS
OKHa TPEMJIOKEeHWI0 ORDER BY CUMTAETCS PABHOW TEKYINeH), TOTa KaK xoxer_pamkxy, 3aJaHHBIA KakK
CURRENT ROW, OIIpPefessieT KOHIIOM PaMKH IIOCJIETHIOI POICTBEHHYIO CTPOKY. B pekuMe ROWS BapHaHT
CURRENT ROW ITPOCTO 0003HaYaeT TEKYIIYI0 CTPOKY.

B BapmaHTax ompefeNneHus PaMKU cuemenne PRECEDING M cmemenue FOLLOWING B KQUECTBE cMemeHHd
mOJIKHO 3aflaBaThCs BEIpaXkKeHUe, He cofepxKallee Kakue-mnb0o mepeMeHHbIe W BEI30BI arperaTHBIX WU
OKOHHBIX PpyHKUMI. UYTO MMEHHO OyOeT 03Ha4YaTh cmemerre, ONPENENISIETCS B 3aBUCUMOCTH OT pPeXuMa
paMKu:

* B pexume ROWS cmemernue OOJIXKHO 3agaBaThCsa OTIUYHBEIM OT NULL HeoTpUuiaTeIbHBEIM 1IE€JIBIM
YUCJIOM, M 3TO YHCJIO OMPeOesisseT COABUT, C KOTOPEIM Hadallo paMKU MO3UIMOHUPYETCS HMepPeN
TEeKYyIlel CTPOKOM, a KOHEIl — II0CJie TEKYIIEN CTPOKMH.

* B pexume GROUPS cmemernue TaKXKe OOJIXKHO 3adaBaThCsa OTIUYHBEIM OT NULL HeoTpUuiaTeIbHEIM
eJILIM YUCJIOM, ¥ 3TO YHCIIO OIpefenseT COABUT (IT0 KOJIMYECTBY I'PYIII POACTBEHHBIX CTPOK),
C KOTOPHIM Hadajlo paMKU MO3UIHMOHUPYETCS Mepeq IPYHIIoN CTPOK, POOCTBEHHEIX TEKYINEH, a
KOHEeIl — II0CJie 9TOM I'PYIHOHL. I'PYIIy POOCTBEHHBIX CTPOK 00Pa3yI0T CTPOKM, KOTOPHIE CUUTAIOTCS
PaBHBIMHU COTJIaCHO ORDER BY. ([I71s MCIIONMB30BaHUS pPeXUMa GROUPS oIlpeAesieHHe OKHa JOJIKHO
comepzKaTh IIpenJjiokKeHue ORDER BY.)

* B pexuMe RANGE AJIsI UCIIOJIb30BaHUS 3TUX YKa3aHUU IpefjioKeHre ORDER BY IOJIXKHO cOOepzXKaThb
POBHO onuH cTomnbell. B 3TOM ciiy4ae cmemenwue 3aaéT MaKCHMaIbHYIO PA3HUIy MeXIy 3HaUeHHeM
9TOT0 CTONOIAa B TEKyIlel CTPOKe U 3HAaYeHHeM ero XKe B IIPeIIeCTBYIOMINX TN II0C/IeNyIoIInX
CTpPOKaxX paMKu. TUll HaHHEIX BEIPAXKEHUS cmemenyre 3aBUCUT OT TUIIA HAHHBIX YIIOPSOOYUBAOIIETr 0
cTtonb1a. [171s1 YUCJIOBBIX CTOJIOLOB 3TO OOBIYHO TOT K€ YUCJIOBOM THII, @ [Jid CTOJIOLOB C TUIIOM
maTa/BpeMs — THI interval. Hampumep, eciu ymopsagoYyuBamIIUM CTONIOEIl UMEET THU date
WU timestamp, BO3MOXKHA TaKas 3alUCh: RANGE BETWEEN 'l day' PRECEDING AND '10
days' FOLLOWING. 3HaUeHUE crmemerme IIPU 9TOM MOKET TakK Ke ObITh OTIUYHBIM OT NULL u
HEOTPUILATEJIbHBEIM, XOTS YTO CUUTATh «HEOTPHULATEJILHLIM», OyAeT 3aBUCUT OT THUIIa HJaHHHIX.

B nmro6oM ciiydyae pacCTOsSIHKME MO KOHIIAa PAMKK OFPAaHMYMBAETCS PACCTOSHHMEM [0 KOHIa pas3fesa, Tak
YTO Ui CTPOK, KOTOPBIE HAXOMSITCS Y KOHIIA pa3felia, paMKa MOXKET COOepKaTh MEHbIIE CTPOK, 4eM
IUIST IPYTHX.
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3aMeThTe, UTO B pesKUMax ROWS ¥ GROUPS yKa3aHUsd 0 PRECEDING U 0 FOLLOWING paBHO3HAYHBI yKa3aHHUIO
CURRENT ROW. OOBIYHO 3TO CIIPaBEJIMBO U OJI PeKKUMa RANGE, B cjIydyae IMOOXOOSIIero A TUMa JaHHbBIX
onpeneeHUs 3HQUEHUSA «HYJISI».

[onoHeHNE uckmouenne_paMxy IIO3BOJIIET UCKIIIOUNTE U3 PAMKM CTPOKHU, KOTOPHIE OKPYKal0T TEKYIIYIO
CTPOKY, IaxKe eCJIM OHU NOJIKHEI OBITH BKIIIOYEHHI COTJIAaCHO YKa3aHUAM, ONPENESISIONINM Hadyaslo U KOHel]
PaMKHu. EXCLUDE CURRENT ROW HCKJIIOYaeT M3 PaMKHU TEKYILIyI0 CTPOKY. EXCLUDE GROUP MCKIIIOYaeT M3
PaMKU TEeKYIIyI0 CTPOKY M POJACTBEHHEBIE €M COTJIaCHO MOPSOKY COPTUPOBKU. EXCLUDE TIES MCKJIIOYaeT
U3 PaMKH BCe POACTBEHHBIE CTPOKHU [Jis TEKYIel, HO He COOCTBEHHO TEKYIIYI0 CTPOKY. EXCLUDE NO
OTHERS IIPOCTO SBHO BBEIpazkKaeT MOBEeOeHUE IO YMOIYaHUIO — He UCKIIYaeT HU TEKYIIyI0 CTPOKY, HU
POIOCTBEHHEIE €H.

ITo YMOJIYaHHUIO pPaMKa oImIpenendeTca KaK RANGE UNBOUNDED PRECEDING, 4YTO PaABHOCHUJIBHO
PpaciIIupeHHOoMY ompenesleHnI0 RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW. C YKa3aHueM
ORDER BY 3TO O3HAQ4YaeT, 4TO paMKa GYHGT BKJIIOYWATh BCE€ CTPOKH OT Ha4daJla pa3peiia OO nocnenHen
CTPOKH, pOJICTBeHHOI;I TeKy'I_T_Ieﬂ (mmms ORDER BY). be3 ORDER BY 3TO O3HA4aeT, YTO B PaMKy BKIIIOYAKOTCA
BCe CTPOKHU pa3fejla, TaK KaK BCe€ OHU CHUTAIOTCSA POOCTBEHHEBEIMU TeKYIHefI.

HeﬁCTByIOT TaKXe CJlegyrllue OIrpaHUYEHHA: B KAa4YeCTBE Havamra_pamkk HEJIb35d 3adaTb UNBOUNDED
FOLLOWING, B Ka4eCTBe xoHya_paMkyx He OOIIyCKaeTCsda UNBOUNDED PRECEDING U xorHer paMxx HE MOXKET
HOTHU B IIOKa3aHHOM BHIIIE CIIMCKE YKa3aHUU navano_pamxu AND xormen_pamxu NE€pPEQ mHauvamsom_pamxwu. B
YaCTHOCTH, CMHTAKCHUC RANGE BETWEEN CURRENT ROW AND cremenxne PRECEDING He OOIIYCKaeTCs. Ho
IIPpHU 5TOM, HalIpUMeD, omupenesieHrue ROWS BETWEEN 7 PRECEDING AND 8 PRECEDING OOIIyCTHUMO, XOTA
OHO U He BLIGGpeT HHKaKHe CTPOKH.

Ecnu pobaBneHo mpenioxkeHue FILTER, OKOHHOM (GYHKIIUU IIOJAIOTCSA TOJIBKO T€ BXOOHBIE CTPOKM, IJIS
KOTOPBIX ycrosue_¢unb Tpa BEIYUCIISIETCS KaK HCTUHHOE; OPYTHe CTPOKH oTOpackIBaoTCs. [Ipennoxkenne
FILTER OONYCKAeTCS TOIbKO AJISI arPEeTrupPYIOINX OKOHHBIX (GYHKIIUHI.

Bctpoennble OKOHHBIe (GYHKIIMKM oOmHcaHbl B Tabmuile 9.60, HO IOIb30BaTElb MOXKET PaCIIUPUTH
9TOT Habop, co3maBasi cOOCTBeHHBIE (YHKIHMKH. KpoMe TOro, B Ka4eCTBE OKOHHBIX (QYHKIIMH MOXKHO
KCIIOJIb30BaTh JIIOOBIE BCTPOEHHBIE MIM IIOIb30BAaTEIbCKHE YHUBEPCAJIbHBIE, @ TAKXKEe CTAaTUCTHYECKHEe
arperaTtHble pyHKIUMU. (COPTUPYIOIINE U TUIIOTE3UPYIOIEe arperaTHbie QYHKIIMYU B HACTOSIIIEe BpeMs
HUCIIOb30BaTh B KaUeCTBE OKOHHBIX HEIb34.)

3amnuchk Cco 3BE3OYKOM (*) MPUMEHSETCS IIPU BLI30BE HE MMEIOIINX TapaMeTpPOB arperaTHLIX QyHKINN B
KadyeCcTBe OKOHHBIX, HAIIPUMeEP count (*) OVER (PARTITION BY x ORDER BY y).3BE&€3modka (*) OOLIYHO HE
IIPpUMEHAEeTCA OJIsd NCKIIIOYUTEJIbBHO OKOHHBIX (bYHKI_[I/Iﬁ Takue (I)YHKLII/II/I He OOIIYCKAIOT MCIIOJIb30OBAHUA
DISTINCT ¥ ORDER BY B CIIMCKE apTr'yMeHTOB (QYHKIIUH.

BEI30BBEI OKOHHEIX (by'HKI_II/Iﬂ pa3pelleHtl B 3alipocaX TOJIBKO B CIIMCKe SELECT U B IIpeOJIOZKeHHUH ORDER BY.

IomomHuTEeTHbHO 00 OKOHHBIX PYHKITUSIX MOXKHO y3HATh B Pasmerne 3.5, Pazmerne 9.21 u [Toapasnene 7.2.5.

4.2.9. NpuBeneHusa TUNOB

I[TpuBemeHMe THIla ompefenseT IpeoOpa3oBaHME OAaHHBIX M3 OOHOTO THUIla B Opyroi. PostgreSQL
BOCIIPUHMMAET [IBE PaBHOCUJIbHEIE 3alIUCHU IIPUBENEHUS THUIIOB:

CAST ( BelpaxeHHe AS THO )
BEIDAXEHHE: : THII

3amnuchk ¢ CAST COOTBETCTBYeT cTaHmapTy SQL, Torma Kak BapuaHT C :: — UCTOPUYECKOe Haclenue
PostgreSQL.

Korpma mnpuBegeHUIO IIogBepraeTcsi 3HadeHHWEe BhIpaXKeHUS U3BECTHOTO THIIA, ITPOUCXOOUT
nmpeoOpa3oBaHWe THIIA BO BpeMs BBIIOJIHEHHS. OJTO MOpHBeHeHHe OyHOeT YCIEeIIHBIM, TOJIBKO €CJIH
ompenenéH IOOXOOAIINM oIlepaTop mnpeoOpa3oBaHus TumoB. O6paTuTe BHMMaHHEe Ha HeOOIbIIOe
OTIIU4YMeE OT IIPHUBEOEeHUsI KOHCTAHT, oItkMcaHHoOro B [logpasmene 4.1.2.7. IlpuBegeHne CTPOKU B YHCTOM
BHUIEe ITPeOCTaBIsIeT co00M HavyalbHOE IPHUCBauBaHWe CTPOKOBOM KOHCTAHTHI M OHO OyOeT YCHeITHbIM IJIsI
mo6oro Tuia (KOHEeYHO, eC/IH CTPOKAa COIEPKUT 3HaYeHHue, IpueMyieMoe OJIi JaHHOTO THUIla JaHHHIX).

39



Cunrtakcuc SQL

HesBHoe IIpuBeOgeHue THUIla MO2XKHO OIIYCTHUTBH, €CJIIK BO3MO2KHO OOHO3HAYHO OIIPEOEeJIuTh, KaKOM THII
HOOJI2ZKHO UMEThb BEIDAXKEHHUE (HaHpI/IMep, KOr'Da OHO IIpHCBAXWBAETCHA CTOJ'I6I_Iy Ta6.TII/II_[bI),' B TAKHUX CJIy4dadaX
CHUCTEMa aBTOMATHU4YE€CKH Hpe06pa3yeT tun. OgHAKO aBTOMATHYeCKoe npeo6pa30BaHHe BBITIOJTTHAETCA
TOJIBKO IOJIsA HpI/IBeI[eHI/Iﬁ C IIOMETKOH «OOIIYCKAETCAd HedBHO€ IIPDHMMEHEHHEe» B CUCTEMHBIX KaTaJlIorax.
Bce ocTtamnbHBIE IIpuBeOgeHud OOJI2KHBI 3allMCHIBATBCSA SABHO. 310 OrpaHHNYE€HHE IIO3BOJIAET n3bexarTn
CIOPIIPU30B C HEABHBIM Hp806p830BaHI/IeM.

Tak>ke MOXKHO 3aIlucaThb IIpUBEOEHNE TUIIA KAdK BEISOB (1)YHKI.[I/II/I:
uMdg_tHna ( BbIPAXEHHE )

OpgHako 3to Oymer paboTaTh TOJBKO IJISI THUIIOB, UMeHA KOTOPEBIX SIBJIISIOTCS TaKXKe [OIIyCTHUMBIMU
uMeHaMu (¢ysakuuii. Hampumep, double precision TaK WCIIOJIL30BaTh HENb3sdA, a float$8
(ampTepHATMBHOE Ha3BaHUE TOTO Xe TUIla) — MOXKHO. Kpome TOro, mmMeHa THUIIOB interval, time
U timestamp M3-3@a CHHTAKCHYECKOIO KOHGMIMKTa MOXKHO HCIONL30BaTh B TAKOW 3alUCH TOJBKO
B KaBHUKax. Takum o0pa3oM, 3anuch IPUBENEHUS THUIA B BUOE BH30Ba (YHKIWM HIPOBOIUPYET
HECOOTBETCTBUS U, BO3MOXKHO, Iy4llle OyaeT e€ He IPUMEHSTh.

IIpuMmeuyanue

[IpuBemeHue TUlla, IPEACTaBIeHHOe B BHUIEe BbI30Ba (PyHKIMM, Ha CaMOM [ejie COOTBETCTBYET
BHYTPEHHEMY MEXaHUu3My. ,[[a}Ke IIPX HKCIIOJIb3OBAHMHU [OBYX CTaHOAPTHBIX THIIOB 3allMCH
BHYTPU TPOUCXOAUT BHI30B 3apPETruMCTPUPOBAHHON (PYHKIIMMU, BBINIOIHSAIONIEN IpeoOpa3oBaHUE.
ITo cormauieHWI0 MMeHEM TaKoW (QYHKIUKM IIpeoOpa3oBaHUS SIBJISETCA MMS BBIXOIHOTO THIIA,
1 TaKuM 06p830M 3allUCh «B BHOE BBI3OBaA (I)YHKI_[I/II/I» €eCTh He YTO HHOe, KakK HpHMOfI BBI3OB
HUXKenexarlei ¢yHKINU npeodpa3oBanus. [Ipu co3gaHuU IePEeHOCUMOro MPUIOXKEHUS Ha 3TO
TOBeJleHe, KOHEYHO, He CJielyeT paccUYuUThIBaTh. [logpobHee 3T0 ommcaHo B crnpaBke CREATE
CAST.

4.2.10. NMpnMeHeHue npaBuJ1 COPTUPOBKHU

IMpemnoxenne COLLATE IlepeompenenseT IPaBUI0 COPTUPOBKU BhIpaxkeHus. OHO mobGaBiIsieTCs mocie
BBIPAXKEHUS:

BripaxeHrHe COLLATE npaBHIO_COPTHPOBKH

I'ol€ NpaBHIIO_COPTHPOBKH — I/IJIeHTI/I(l)I/IKaTOp IIpaBUJjla, BO3MOZXKHO IOMIOJHEHHLI MMEHEM CXEMHEI.
HpeI[J'IO}KeHI/Ie COLLATE CBsA3BIBA€T BhIpaxKeHHWe CUJIbHee, YeM OIlepaTOopPhl, TaK 4YTO IIPHU HeO6XOI[I/IMOCTI/I
cienyeT UCIIONIb30BaTh CKOOKH.

Ecnu IIPAaBUJIO COPTUPOBKH HE OIIpEedeJsIEeHO ABHO, CUCTeMa 6o BBIGI/IpaeT ero mo cromnbiamM, KOTOpPEBIE
HUCIIOJIB3YIOTCA B BEIPA2KEHUH, 6o, ecyiu TaKUX CTOJIOIIOB HET, IIePEeKIInYaeTCda Ha YCTaHOBJIEHHOE OJIA
0a3bl DJaHHBIX IIPAaBUJIO COPTHUPOBKHU I10 YMOJIYAaHHUIO.

IMpemmoxenne COLLATE HMeeT OBa PACIPOCTPAHEHHBIX IIPUMEHEHWs: IepeolpenesieHre IopsaKa
COPTHUPOBKHM B IIPEIIOKEHUN ORDER BY, HAIIPUMED:

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

1 1iepeolpenesienrue IIpaBUJI COPTHUPOBKU IIPK BBEI3OBE (lJYHKI_II/Iﬂ HUJIN OIIepaTOpPOB, BO3BPAIIAIOITUX
SA3BIKO3daBUCHUMEIE PE3YJIBTATHEI, HAITPDUMEDP:

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

3aMeThTe, YTO B IIOCJIEOHEM CiIydYae OpejiokXeHue COLLATE mo0GaBJIeHO K apryMeHTy oliepaTropa, Ha
IelCTBHE KOTOPOIO0 MBI XOTHM ITOBNIUATE. [Ipu 3TOM He UMeeT 3HAa4YeHHS, K KAKOMY UMEHHO apTyMeHTY
orepartopa unu ¢GyHKUMU pobaBnsgeTcss COLLATE, TaK KakK IIPaBUJI0O COPTHUPOBKHU, IIPUMEHSEMOe K
orepaTopy uim (QyHKIUHU, BHIOMpaeTCs IPU PaCCMOTPEHUU BCeX apTYMEHTOB, a SBHOE IIPEeJIoKeHUue
COLLATE IIepeoIpemeseT IIpaBujia COPTUPOBKHU [JIsi BCEX OPYTHUX apryMeHToB. (OmHakKo moOaBiieHHe
Pa3HBIX IPEemIoKeHUN COLLATE K HECKOJIbKMUM apryMeHTaM OymeT ommuOKou. ITompoOGHee 00 3TOM CM.
Pazmen 23.2.) TakuM 06pa3oM, 3Ta KOMaHa BEIIACT TOT 2Ke Pe3yJIbTaT:
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SELECT * FROM tbl WHERE a COLLATE "C" > 'foo';
Ho ato 6ymeTr ommOKOM!:
SELECT * FROM tbl WHERE (a > 'foo') COLLATE "C";

30eChb IIPpaBUJI0O COPTHUPOBKH HEJIE3dA IIPUMEHUTh K pPe3yJIbTaTy OIllepaTopa >, KOTOpI:II;I numMeeT
HeCpaBHI/IBaeMbIﬁ THUII JaHHBIX boolean.

4.2.11. CkansipHbie noa3anpochl

CranspHBIM IOA3aIpoC — 3TO OOBIYHBIN 3alpPoC SELECT B CKOOKaxX, KOTOPHIM BO3BpalllaeT POBHO OOHY
CcTpoky u onuH cronbell. (Hamucanue 3ampocoB ocgemtaeTcss B ['mase 7.) Ilocye BBEIIOHEHMS 3alpoca
SELECT €ro eOVWHCTBEHHHIU pe3yJibTaT MHCIOJIb3YETCA B OKpPyXKawlleM ero BeIpaXeHuH. B kadecTBe
CKaJIsIpHOTO TIOA3alpoca HeJb3s MCI0JIb30BaTh 3allPOChl, BO3Bpallaiomue 6ojee OOHOW CTPOKU WU
cronbua. (Ho ecnu B pes3ysbTaTe BHIIOJHEHUS IIOA3allPOC HEe BEPHET CTPOK, CKaJSPHBIN pe3yJbTaT
cuuTtaeTcsa paBHBIM NULL.) B mog3anpoce MOKHO CChIIaThCS Ha IIepeMEHHBIE N3 OKPY2KaloIllero 3ampoca;
B IIpoOIlecce OOHOTO BRIYMCIIEHUS MoA3anpoca oHU OYOYyT CUMTAThCA KOHCTaHTaMu. [Ipyrue BhIpaKeHUsS
C mopsarnpocaMu onucaHb B Pasgerne 9.22.

Hampumep, ciemgyromuii 3ampoc HAXOOUT CaMbIi HaCeJIEHHBIN TOPO/ B KaXkK/IOM IIITaTe:

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

4.2.12. KOHCTPYKTOpPbI MACCUBOB

KoHCTpykTOp MaccmBa — 9TO BHIpazkKeHHE, KOTOPOE CO3[aéT MAaCCHB, OIpeNess 3HA4YeHUs ero
971eMeHTOB. KOHCTPYKTOP IIPOCTOT0 MacCCHBa COCTOMT M3 KJIIOYEBOTO CJI0OBa ARRAY, OTKpPHIBAIOIIEH
KBagpaTHOI CKOOKH [, CITHCKAa BhIPaXKeHUH (pa3mesIEHHBIX 3alsITHIMI), 3a0al0IIUX 3HAaYeHUS 3JIEMEHTOB
MaCCHBa, ¥ 3aKphIBaloIell KBagpaTHOM CKOoOKY ]. Hampumep:

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

ITo yMOT4aHUIO TUIIOM 3JIEMEHTOB MaCCHBAa CYUTAETCS OOIIMU THUI [JIsI BCEX BEIPAaKEHUH, OnIpene e HHBIN
0 IpaBujaM, OEeUCTBYIOIIUM M OJIg KOHCTPYKIMUW UNION u CASE (cM. Pazmen 10.5). Bel MoxkeTte
TIepeoIpPenesiuThb eTro IBHO, IPUBEAs KOHCTPYKTOP MaccuBa K TpebyeMoMy TUIy, HallpuMep:

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

{1,2,23}

(1 row)
10 PAaBHOCHUIJIBHO TOMY, 4YTO IIPDHBECTH K HY2KHOMY THUIIY KazXKOoO€ BbIpaxKe€HHue II0 OTHOEJIbHOCTH.
ITogpoGHee IpuBemeHKE TUIIOB onucaHo B [Tompasmene 4.2.9.

MHoromepHble MacCUBEL MOXKHO 00pa30BHIBATh, BKJIAObIBas KOHCTPYKTOPHI MaccuBoB. [Ipu 3TOM BO
BHYTPEHHUX KOHCTPYKTOpPax CJIOBO ARRAY MOXKHO OmNycKaThk. Hampumep, pe3ysbTaT pPaboTH 3TUX
KOHCTPYKTOPOB OTMHAKOB:

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

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

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

MHOTOMEpPHBIE MACCHUBBEI [OOJIKHBI OBITH MPSIMOYTOJBHBEIMU, W II09TOMY BHYTPEHHHE KOHCTPYKTOPHI
OIHOTO YPOBHS OOJKHEI CO37IaBaTh BJIOKEHHBIE MAaCCUBH OIMHAKOBOM pa3MepHOCTH. JIto6oe mpuBegeHmne
THIIA, IPUMEHEHHOe K BHEIIHEeMy KOHCTPYKTOPY ARRAY, aBTOMAaTHYECKH PACIPOCTPaHsSEeTCS Ha BCe
BHYTPEHHUE.

OJIeMEHTHI MHOI'OMEPHOI'0 MaCCHBa MOZKHO CO3JaBaTh He TOJIBKO BJIOZKEHHBIMH KOHCTPYKTOPaMu ARRAY,
HO 1 OPYyr'uUMHU CHOCO6aMI/I, IIO3BOJIAIOIINUMU ITOJIYYUTh MACCHUBEL HY2KHOI'O THIIA. HaHpHMep:

CREATE TABLE arr (f1 int[], £2 int[]);
INSERT INTO arr VALUES (ARRAY([[1,2],1[3,4]]1, ARRAY[[5,6],1[7,811);
SELECT ARRAY([f1, f2, '{{9,10},{11,12}}"'::int[]] FROM arr;

array

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

Brl MoOzkeTe co3gaTh K IIYCTOM MacCUB, HO TaK KaK MacCUB He MOXKeT OBITh He TUIIN3UPOBAHHEIM, BEI
IOJIZKHEI SIBHO IIPUBECTHU IIYCTOU MacCCUB K HyKHOMY Tuny. Hanpumep:

SELECT ARRAY[]::integer([];

Tak>ke BO3MOXKHO CO30aTh MacCCHUB U3 Pe3yIbTaTOB IIog3amnpoca. B 9ToM ciiyyae KOHCTPYKTOP MacCHuBa
3alKCHBAETCS TaK K€ C KJII0YEBLIM CJIOBOM ARRAY, 3a KOTOPBIM B KPYTJIHIX CKOOKaX CJIEAYeT II0A3aIrpoc.
Hampumep:

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

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

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

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

Takoil MMoA3ampoc MOJIKEeH BO3BpalllaTh OOWH CToI6eIrl. Eciu 9ToT cTonbel] uMeeT THUIl, OTIUYHBIM OT
MacCHBa, Pe3yIbTHUPYIOININH OJTHOMEPHEIH MacCHB OyHeT BKITIOUATL SJIEMEHTHI [N KaXKIOoW CTPOKH-
pes3ynbTaTa MoA3anpoca ¥ TUIOM 3JIeMeHTa OymeT THUII CTOJ0Ila pe3yibTaTa. ECiu Ke TUMO CTONOIa —
Maccus, OyeT co3[IaH MaCCHB TOTO K€ THUIIa, HO O0JIbIIIel pa3MePHOCTH; B II0OOM CJIydae BO BCEX CTPOKax
TIOM3aIpoca MOJIXKHBI BEHIHABAaTLCA MACCHUBEI OMMHAKOBOM Pa3MEpPHOCTH, YTOOHEI MOXKHO OBIJIO HOTYYHUTh
MIPSIMOYTOJILHEIM Pe3yiIbTarT.

HMHpeKkCcE MaccuBa, CO3MAHHOIO KOHCTPYKTOPOM ARRAY, BCerfa HadMHAIOTCS C ogHOro. IlompoOHee o
MaccuBax BBl y3HaeTe B Pazzerne 8.15.

4.2.13. KOHCTPYKTOPbI TaOMNYHBbIX CTPOK

KoHCcTpyKTOp TabNIMYHOM CTPOKHU — 3TO BRIpaXKeHHUe, co3paloliee CTPOKY HMJIU KOPTeXK (MM COCTaBHOE
3Ha4YeHUe) U3 3HaYEeHUU ero apryMeHTOB-ojieli. KOHCTPYKTOP CTPOKH COCTOUT U3 KIIIOUEBOTO CJIOBa
ROW, OTKPBIBAIOIIEN KPYTJIOM CKOOKM, HYJS WM HECKONIbKUX BHIPAXKeHUM (pa3mesIEHHBIX 3aIlSTHIMHU),
OIIpenenaIonuX 3HaYeHNs oJiel, ¥ 3aKphIBalomei ckooku. Hampumep:
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SELECT ROW(1,2.5, 'this is a test');
Ecnu B cnucke 6omee OOHOTI'O BEIPAXKEHHA, KIII0YEeBO€E CIIOBO ROW MOZKHO OIIYCTHUTh.
KoHCTPYKTOp CTPOKM OAEPKUBAET 3aIIUCh cocTasHOe_3HaueHHe. *, IPU 9TOM JaHHOe 3HaueHUue OymeT

Pa3BEPHYTO B CIIMCOK 3JIEMEHTOB, TaK ke, KaK B 3allUCU .* Ha BEPXHEM YPOBHE CIHCKa SELECT (CM.
ITompasmen 8.16.5). Hampumep, eciau Tabaulla t COOepPKUT CTONOIEI £1 U £2, 9TH 3alUCH PAaBHO3HAYHEI:

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

IIpumMeuyanue

o Bepcum PostgreSQL 8.2 3anuce .* He pa3BopadyuBaach B KOHCTPYKTOpax CTPOK, TakK YTO
BBIpaXKeHue ROW (t.*, 42) Cco3maBajio COCTaBHOE 3HAYeHHe M3 OBYX I0jel, B KOTOPOM IepBoe
Ioje Tak ke OBIJI0 cocTaBHHIM. HoBoe moBemeHue 0OBIYHO Oojiee 1oJie3HO. Ecim BaM HYZKHO
IIOJIYUYUTE IIPEe2KHEee II0OBeJeHue, YTOOBI OOHO 3Ha4YeHHe CTPOKHU OBLJIO BIIOKEHO B Opyroe, HalluIiuTe
BHYTPEHHee 3HaueHue 0e3 . *, HampuMep: ROW (t, 42).

I[To ymonmgaHwio 3Ha4YeHWE, CO3MAHHOE BEIPAXXEHWEM ROW, MMEET THUIl AHOHUMHOM 3amucu. Ecmu
Heo0X0OUMO, eT0 MOKHO IIPUBECTH K UMEHOBAHHOMY COCTAaBHOMY THUIY — JIN0O K TUITY CTPOKM TaOIUIIHI,
b0 COCTAaBHOMY THIIy, CO3TAaHHOMY OIIePaTOPOM CREATE TYPE AS. f{BHOe IIpUBeIeHUE MOXKET
moTpebOBaThLCA OIS HOCTUKEHUS OOHO3HaYHOCTU. Hanpumep:

CREATE TABLE mytable(fl int, f2 float, £3 text);
CREATE FUNCTION getfl (mytable) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQL;

—— IpuBeneHue He TpebyeTcd, Tak XKak CymeCTByeT TOnbko omHa getfl ()
SELECT getfl (ROW(1,2.5,"'this is a test'));
getfl

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

—— Tenepb NpuUBeIgeHHEe HeOOXOOHUMO ON4 ONHO3HAUYHOTO BhiOOpa QYyHKLHH:
SELECT getfl (ROW(1,2.5,"'this is a test'));
OUIMBKA: o&yukuuga getfl (record) He yHHKANbHA

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

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

11
(1 row)

Hcnonb3yss KOHCTPYKTOP CTPOK (KOpTexkKell), MOXKHO CO3OaBaTh COCTaBHOE 3HA4YeHUE IJII COXpaHEeHUI
B CcTOJIOIIEe COCTABHOTO THUIIa MU OJIA Nepefaydy GYHKINYU, TPUHUMAIOIEeH COCTaBHOM ImapaMmeTp. Takxke
BBl MOXKeTe CPaBHUTH IBa COCTABHBIX 3HAQUEHUS UJIM IIPOBEPUTH UX C IIOMOIIBI0 IS NULL mau IS NOT
NULL, HallpuMep:
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SELECT ROW(1,2.5, 'this is a test') = ROW(1l, 3, 'not the same');

—-— BHIOpPATh BCE CTPOKH, comepxamue Tonbko NULL
SELECT ROW (table.*) IS NULL FROM table;

IMTogpo6uee cMm. Pazmen 9.23. KOHCTPYKTOPH CTPOK TaKKe MOTYT MCIIOIb30BAaTbCSI B COUYETAHUHU C
mop3amnpocaMu, Kak omnucaHo B Pazperne 9.22.

4.2.14. Npasusia BbIYUCJIEHUSA Bblpa>keHum

ITopsimoK BBIYMCIEHUS IIOABHIPAXKEHUN He OIpeneseéH. B YWacTHOCTH, apryMeHTHI oliepaTopa WK
byHKIIMY He 0053aTeTbHO BEIYUCIISIOTCS CJIeBa HAITpaBO UIIH B JIIOO0M APYroM ¢GUKCHUPOBAHHOM ITOPSIIKE.

Bonee Toro, ecnu PEe3yIIbTaT BhIPaK€HUSA MOZKHO IIOJIYYUTH, BEIYHCIIASA TOJIBKO HEKOTOPEIE €TI0 4YaCTH,
TOTrOa Opyrue rnoaBhIPpaKeHud He 6YJIYT BEIYHCIIATHECA BOBCE. HaanMep, €CJIM HalluCaThb:

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

3aMeTbTe, YTO 3TO OTJIHUYAETCS OT <«ONTHUMH3AIMU» BBIYMCIIEHHS JIOTHYECKHX OIEePaTOPOB CJieBa
HaIpaBo, PeajIn30BaHHON B HEKOTOPHIX S3BIKAaX MPOTrPaMMHPOBAHUS.

Kak cnepncTBure, B CIIOXKHEBIX BBIPAKEeHUSIX HE CTOUT UCIIONIb30BaTh QyHKIMU C N0O0UHBIMU 3ddeKTaMu.
Oco0O€eHHO 0IIaCHO PacCUMTHIBATH Ha IOPSAMOK BEUUCIEHUS MU II0OOYHBIE 3(PDEKTH B IPEAI0KEeHUSIX
WHERE M HAVING, TaK KakK 9TH NPEMJIOKEHUS TIIATEeJIbHO ONTHMU3UPYIOTCS IIPU IIOCTPOEHUU IIaHa
BBHIIONHEHUs. JlormuecKkue BEIpaXKeHUs (CoueTaHMUs AND/OR/NOT) B 9THUX IIPEHJIOKEHUSX MOTYT OBITh
BUIOU3MEHEHE! JII0OBIM CIIoc060M, IOIIyCTUMBIM 3aKoHaMu BysieBoil anreOps.

Korpma mopsiiok BHIUMCIIEHUS BaXK€H, €ro MOXKHO 3aUKCUPOBATH C ITOMOIIBI0 KOHCTPYKIHMU CASE (CM.
Pazmen 9.17). HannpuMep, Takoi ciocob u3bexkaTh OeJieHNWs Ha HOMIb B IPEI0KEeHUN WHERE HEeHalEKeH:

SELECT ... WHERE x > 0 AND y/x > 1.5;
Be3onacHbIll BapUaHT:
SELECT ... WHERE CASE WHEN x > 0 THEN y/x > 1.5 ELSE false END;

[IpuMeHsieMass TakK KOHCTPYKIIMS CASE 3alllMIIaeT BEIpaXkKeHre OT ONTUMHU3AallNK, II09TOMY MCII0JIb30BaTh
€€ Hy2KHO TOJIbKO Ipu HeoO0xoguMocCTH. (B maHHOM ciiy4yae ObI10 OBl IydIlle PeIluThb IpobieMy, Iepemnnucasn
yCIIOBHE KaK y > 1.5%*x.)

OmHako CASE He BCerga CllacaeT B MOJOOHEIX ciydasX. [lIoKa3aHHBIN BBIIIIE NPUEM IIJIOX TEM, YTO He
IpemoTBpalllaeT paHHee BBIYKCIIEHWE KOHCTAHTHBIX ITOOBhHIpazkeHui. Kak omucaHo B Pasmene 37.7,
(byHKIIMM ¥ omepaTopH], IOMEeYEeHHbIE KaK IMMUTABLE, MOTYT BBIYMCIHISATBHCS IIPU MJIAHUPOBAHWHU, a HE
BBITIOJTHEHUH 3ampoca. [loaToMy B mpuMepe

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

, CKOpee Bcero, HpOHBOfI,E[éT OeJyIeHrue Ha HOJIb M3-3a TOI'O, YTO ITJIaHHWPOBIIUK IIOIMBITAETCA YIIPOCTUTH
KOHCTaHTHO€ ITIOOBEIPDAXKE€HHEe, OaxXe €CJIh BO BCeX CTPOKaX B Ta6m/1ue x > 0, a 3HAQYUT BO BpeMd
BBIIIOJIHEHHUS BETBb ELSE HUKOI'IAa He 6YJIGT BBITIOJIHATBHCA.

XO0TS 9TOT KOHKPETHHIM NPUMEP MOXKET IIOKa3aThCid HaAyMaHHEBIM, IIOXOXKHEe CUTyallM, B KOTOPHIX
HEesIBHO IOSBNIAIOTCSA KOHCTAHTH, MOTYT BO3HHMKaATh M B 3alpocax BHYTPH (QYHKIHM, TaK Kak
3HAYEHUS apryMeHTOB (PyHKIIMY U JIOKAJILHBIX ITIEPEMEHHBIX IIPHU IIJIAHUPOBAHUYM MOTYT OBITH 3aMEHEHEI
KoHCTaHTamu. IloaTomy, Hampumep, B ¢pyHKHUSX PL/pgSQL ropa3go 6Ge3omacHee [js 3alllUTHl OT
PYCKOBAHHEIX BEHIUKCJIEHUN MCIIOJIb30BaTh KOHCTPYKIIUIO IF-THEN-ELSE, 4eM BhEIpakeHue CASE.

Emé ooguH mogoGHLIN HEIOCTATOK 3TOT0 MOOX0Ha B TOM, YTO CASE He MOXKET IPEeIOTBPaTUTh BEIYKUCIICHHEe
3aKII0YEHHOTO B HEM arperaTHOTr0 BEIPAazKeHHsI, TaK KaK arperaTHbIe BHIPaXKeHUS BRIYUCIISIOTCS IIepen
BCEMHU OCTAIbHLIMHU B CIIMCKe SELECT HWJIM IIPeOIoKeHWH HAVING. Hampumep, B clemyiomeM 3ampoce
MOZKEeT BO3HUKHYTH OIINOKA [eleHus Ha HOJIb, HECMOTPS Ha TO, YTO OH Bpoe OBl 3allUIIEH OT Heé:

44



Cunrtakcuc SQL

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

ArperaTHble QYHKIHMM min() H avg() BBIYHCISIOTCS HE3aBHCHMO II0 BCEM BXOOHBIM CTPOKaM,
TaK YTO €CJIM B KaKOH-TO CTPOKE IOoJie employees OKaXKETCS PaBHBIM HYIIIO, OeJleHHe Ha HOJb
MPOU3OUOET paHbIIe, YeM CTAaHET BO3MOXKHEIM HOPOBEPUTH pe3yiabTaT (GYHKIMKU min (). IToaTomy,
4yTOOB IIPOOJIEMHBIE BXOOHBIE CTPOKM M3HAYaJIbHO HE IIOMAjX B arperaTHyo QYHKIHUIO, CJIEemyeT
BOCIIOJIb30BATHCA MIPEHJIOKEHUIMU WHERE UK FILTER.

4.3. Bbi30B PYHKL MM

PostgreSQL 1mo3BosieT BBI3BIBATh (QYHKIMM C MMEHOBAHHBIMU IIapaMeTpaMM, HCHOJIb3ys 3alluCh C
NO3UUUOHHOU HUIH UMEHHOU Iepemadell apryMeHTOB. MMeHHas mepemada OCOOEHHO IIoje3Ha OiIsd
byHKIIME CO MHOKECTBOM IIapaMeTpPOB, TaK KakK OHa [elaeT CBI3b IIapaMeTpPOB U apTyMEHTOB Oojee
SIBHOM U HaOE>KHOUW. B IO3UIMOHHOM 3amucy 3HAYEHUs apryMeHTOB (QYHKUIMM yKa3bIBAlOTCSI B TOM
JKe IMOopsAOgKe, B KAKOM OHM OIIMCAHBI B oIlpefeneHuy QyHKIMU. [Ipy MMEeHHOMN Ilepefade apryMeEHTEHI
COIIOCTABJISIIOTCS C MapaMeTpaMyu QYHKIIUH 10 UMeHaM M YKa3bIBaTh UX MOXKHO B I000M mopsigke. s
KaXXIOoTro BapuaHTa BHI30Ba TaKXKe YUYMTHIBANUTE BIIUSHUE TUIOB apryMeHTOB (QYHKIMI, OomMCaHHOE B
Pazpene 10.3.

HpH 3amucu I00sIM CI0COO0M IIapaMeTPEHI, OJId KOTOPKBIX B OIIPEOEJIEHUN (I)YHKLII/II/I 3aJaHbl SHA4YEHHUA I10
YMOJI9YaHHWUIO, MO2KHO BOBCE€ H€ YKA3hIBATh. Ho 310 0Cc06EeHHO MONIe3HO IIpu UMEeHHOU rnepena4de, Tak Kak
OIIYCTUTH MO2KHO 0060 Ha60p IIapaMeTpoOB, TOTrOda KakK IIpu MMO3ULIMOHHOU IIapaMeTPhl MO2KHO OIIYCKATh
TOJIBKO IIOCJIEO0BATEJIbHO, CIIPDABA HAJIEBO.

PostgreSQL Takxke mOOmepXKuBaeT CMEWAHHYH Tepemady, KOrga IlapaMeTphl IepemaloTcss U II0
“MeHaM, U 110 IO3UIINHU. B 9TOM ciy4yae MO3UITMOHHBIE TapaMeTPhl JOJIKHLI UATH TIepe[l TapaMeTPaMu,
nepefaBaeMbIMU TI0 UMEHaM.

MBI pacCMOTPUM BCE TPU BapHaHTa 3allMCH Ha IpUMepe Cedylolleid GyHKIIUN:

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

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

LANGUAGE SQL IMMUTABLE STRICT;

OYyHKIUSA concat_lower_or_upper UMeeT OBa 00s13aTEJILHBIX napameTpa: a 4 b. Kpome TOro, eCtb OgvH
HeoOs13aTeIbHBIN TapaMeTp uppercase, KOTOPHIN IT0 YMOTYaHUIO UMEEeT 3HaUeHUE false. ADTYMEHTHI a U
b OYZYT CII0KEHEl BMECTE U IIepeBeIeHbl B BEPXHUM UM HUKHUM PETUCTP, B 3aBUCUMOCTH OT TapaMeTpa
uppercase. OcTajbHBIE TOHKOCTH peanu3aluu QyHKIUY ceriyac He BaXKHH (moapoOHee 0 HUX pacCKa3aHo
B ['maBe 37).

4.3.1. No3MuMOHHaA Nepepaya

IMo3umnonHass mepemadya — OSTO TPAOWUIHMOHHBIM MeEXaHW3M IIepefadyn apryMeHTOB GYHKIIUK B
PostgreSQL. IIpumep TaKou 3aluCH:

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

HELLO WORLD
(1 row)
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Bce aprymeHTH yKa3aHBl B 3afaHHOM Hopsagke. PesymbraTt BOBBp&HKﬁ{B BEpPXHEM PEermcrtpe, TakK KakK
IIapaMeTp uppercase KMeeT 3Ha4YeHHe true. Emie onun IIpuMep:

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

hello world
(1 row)

3mech MmapaMeTp uppercase OIYIIEH, W MO3TOMY OH NMPUHUMAaeT 3HAYeHHWEe II0 YMOJYaHuio (false),
¥ Pe3yiIbTaT IEePEeBOOUTCS B HHUXHHUM pPErucTp. B IMO3HUIMOHHON 3amucH JII00ble apryMeHTHI C
oIIpeeéHHEIM 3HAaYeHNEeM 10 YMOJIYAHMI0 MOXKHO ONyCKaTh CIIpaBa HajleBo.

4.3.2. AMeHHasa nepepaya

I[lpu mMeHHOM Iepemade O apryMeHTa HOOABISETCSA HMsI, KOTOPOE OTHEeJIIeTCS OT BHIPAXKEHUS
3Ha4YeHUsd 3HaKaMu =>. Hanpuwmep:

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

hello world
(1 row)

3mech apryMeHT uppercase OBbUI TaK JKe OIYIIeH, TaK YTO OH HESIBHO IIONy4YWJI 3HaueHUe false.
[TpeuMyIiecTBOM TaKOW 3amMCH SBIISIETCS BO3MOXKHOCTH 3alMCHBATh apPTYMEHTHI B JIIOOOM TOPSITKE,
HampuMep:

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

HELLO WORLD
(1 row)

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

HELLO WORLD
(1 row)

I7151 06paTHOM COBMECTHUMOCTH ITOIEPKUBAETCS 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. CMewmaHHaA nepepaya

HpI/I CMeIllaHHOU IIepenayde rmapaMeTpHI IIepenarTCsa U 110 UMEeHaM, U I10 ITIO3UITUH. OpmHakKo Kak yYXKe OBIIIO
CKa3aHO, UMEHOBAHHEBIE aPI'YMEHTEI HE MOT'YT CTOATE I1epen MO3UINOHHBEIMH. HaanMep:

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

HELLO WORLD

(1 row)

B maHHOM 3ampoce apTyMeHTH a U b IIepefgaloTCs 10 HO3UIIMHY, a uppercase — 10 UMeHHU. EMUHCTBeHHOE
000CHOBaHME TAKOT'0 BBI30BA 30E€Ch — OH CTajl 4YyTh Oojiee uuTaeMbIiM. OmHAKO [yisi 60Jiee CIIOXKHBIX
(byHKIMI ¢ MHOZKECTBOM apryMeHTOB, YaCTh U3 KOTOPHIX UMEIOT 3HaYEeHHUS 10 YMOJTYaHIUIO, UMEHHA TN
CcMelllaHHAas Tepegaya IMO3BOJISIOT 3allCcaTh BHI30B 3G (GEeKTUBHEE ¥ YMEHBITUTL BEPOSITHOCTD OIITHOO0K.
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IIpumeuanue

HMeHHas U cMelllaHHAsS Ilepeaya B HaCTOSIINM MOMEHT He MOXKET MCIIOIb30BaThCS ITPU BEI30BE
arperaTHoM GYHKIIMY (HO OHU OOIYCKAIOTCS, €CIIU arperaTHast GQYHKIIUS UCIOJIb3yeTCs B KaueCTBe
OKOHHOM).
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NnaBa 5. OnpepeneHve AaHHbIX

OTa riaBa pacCcKas3bIBaeT, Kak CO37laBaTh CTPYKTYPH Oa3kbl JaHHHIX, B KOTOPHIX OYOYT XPaHUTHCS JaHHBIE.
B pensainmoHHON 6a3e JaHHBIX HaHHLIE XPaHATCS B TaOMHIIaX, TaK YTO OOJIBIIAs YACTh OTOM TJIABEHI
OymeT mOCBSIeHa CO3TaHWIO0 M U3MEeHEHUIO TaOInIl, a TakKXKe CpefcTBaM yIIPaBIeHUS HaHHLIMHU B HHX.
3aTeM MBI 0OCyOUM, KakK TalJIHIEI MOXKHO OOBEOUHSATH B CXEMBI M KaK OrPaHHYMBATh JOCTYII K HUM.
HaxkoHer1, MBI KpaTKO PaCCMOTPUM OPYTHe BO3MOKHOCTH, CBSI3aHHBIE C XpaHEeHUEeM OJaHHBIX, B YaCTHOCTH
HacleOoBaHWe, CEKIIMOHUPOBaHUe TabJIulI, ITPeOCTaBIeHusT, PYHKIIUN U TPUTTEPHL.

5.1. OcHoBblI Tabnuuy,

Tabnuila B pensuuoHHON 6a3e HaHHBIX MMOX0XKa Ha Tabnuily Ha Oymare: OHa TaK K€ COCTOUT U3
CTPOK H CcTOJIOII0B. YHCII0 U MOPSIOOK CTOJNOII0B (MKCHUPOBAHEI, a KaXOblM CcTOjOell uMeeT uMs. Jucio
CTPOK IIepeMeHHO — OHO OTpaXkaeT TeKylllee KOJHUUYEeCTBO HaXOMSIIUXCs B Hell maHHBEIX. SQL He maéT
HUKAKWX TapaHTUIH OTHOCUTEILHO MOPSAKA CTPOK TAOMUITEL. ITpu YTeHUH TaOIUIIBl CTPOKHU BLIBOISATCS B
ITPOM3BOJIFHOM MTOPSIAKE, ECJTH TOTBKO STBHO He TpebyeTcss copTupoBKa. [Togpo6Hee 3TO pacCMaTpPUBaAETCS
B I'maBe 7. Bomee Toro, SQL He Ha3HadaeT CTPOKAM yYHHUKAJIbHBIE MOEHTU(DHUKATOPEI, TAK YTO MOXKHO
MMEeTh B TabJIHIe HECKOJILKO IIOJTHOCTHIO UIEHTUYHLIX CTPOK. DTO BHITEKAET U3 MaTeMaTUIECKOM MOOEIH,
KOTOpyio peanusyetr SQL, HO OOLIYHO Takoe AyOIMpOBaHME HeXKelaTelmbHO. [1033Ke B 3TOU TJIaBe MEI
YBUOUM, KakK ero u3bexarh.

KazxkpgomMmy cToOnOITy COITOCTaBNIeH TUM HaHHBIX. TUI JaHHBIX OTPaHUYUBaeT HaOOP JOIMYCTUMBIX 3HAUEHUH,
KOTOpPBIE MOZKHO IIPHCBOUTH CTOJIOIy, M OHpeneseT CMBICIIOBOE€ 3HAYeHUE MaHHBIX MJIS BHEIYHCIIEHUH.
Hampumep, B cTonbel] YHMCIOBOTO THUIMA HeIb3s 3allucaTh OOBIYHBEIE TEKCTOBBIE CTPOKH, HO 3aTO €ro
OaHHBIE MOXKHO HCIIOIb30BaTh B MaTeMaTUYECKUX BBHIYUCIIEHUSAX. M1 HaoOopoT, ecinu cTOIOEI] uMeeT
THUII TEKCTOBOM CTPOKH, [JIs HETO OOIYCTHUMHI ITPAaKTUYEeCKU I00ble JMaHHBIE, HO OH HEIPUTONEH OIS
MaTeMaTUYeCKUX OeUCTBUM (XOTS ApyrHe ollepalluy, HallpuMep KOHKATeHAllUsI CTPOK, BO3MOIKHEI).

B PostgreSQL ecTb BHYIIUTETLHEIM HAOOP BCTPOEHHBIX TUTIOB JaHHAIX, YIOBIETBOPSIONINY OOMBIITNHCTBO
mpunoxkeHud. [Tomb30BaTeIM TaKXKe MOTYT ONPEHensiTh COOCTBEHHBIE THIBI MAaHHBIX. BONBIIMHCTBO
BCTPOEHHBIX TUTIOB AAHHBIX UMEIOT MTOHSITHLIE MMEHa ¥ CEMAaHTUKY, TaK YTO MBI OTI0KUM UX ITOAPOOHOE
paccmoTpenue mo ['naser 8. Hamubosiee 94acTo MPUMEHSIOTCS CJIEOVIOIINE TUIHI JAaHHBIX: integer OJIA
LeJIBIX YUCEeJI, numeric OJIS YHUCEJI, KOTOPhle MOT'YT OBITh OPOOHEIMU, text OJISI TEKCTOBBIX CTPOK, date
Ui JaT, time [AJIT BPEMEHU U timestamp [JII 3HAYEHUM, BKJIIOUAIONIUX JaTy U BpeMs.

st co3maHus Tabmuilkl ucmonab3yeTcss Komanga CREATE TABLE. B aToif KoMaH[e BB OOJIXKHE YKa3aTh
KaK MUHUMYM MM HOBOM TaOIMIIEI M UMEHAa ¥ TUIIL JaHHBIX KaXkOoro cToibia. Hampumep:

CREATE TABLE my_first_table (
first_column text,
second_column integer

)i

Tak BBl co3mamuTe TaOMUIy my_first_table ¢ AByMs ctonbuamMu. [lepBwIMt cTonOel] Ha3kIBAeTCS
first_column M MUMEET THUII JAHHBIX text; BTOPOM CTONOEI] Ha3bkIBAETCS second_column M UMEET THII
integer. MiMeHa TaOmMIIBI ¥ CTOJIOIIOB COOTBETCTBYIOT CHHTAKCUCY HAEHTU(PUKATOPOB, OMUCAHHOMY
B Ilompaspene 4.1.1. VMiMeHa THIIOB TaKxXe SBISIOTCSA HAeHTU(GHUKATOPAMH, XOTS €CTh HEKOTOphie
UCKIIOYEHHUSI. 3aMeThTe, YTO CIIMCOK CTOJIOIIOB 3aKITI0OYAETCsI B CKOOKHM, a ero 3JIEMEHTHI Pa3mesIsioTCs
3amATEIMHU.

KoneuHo, mpenpigyimiuii npuMep HeHaTypasieH. OObBIYHO B MMeHaX TabJyiuil U CTOJIOIIOB OTpazkKaeTcs,
Kakue [aHHbBIe OHUM OyOyT comepzkaThb. [I03TOMYy maBaliTe B3r/IsHEM Ha 6ojiee pealMCTUYHHIN TpUMep:

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

)i
(Tum numeric MOXET XPAaHUTh OPOOHBIE YHCIIA, B KOTOPBIX OOBIYHO BHIPAZKAIOTCSI MEeHEXKHbBIE CYMMHI.)
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OmnpeneneHue JaHHBIX

IToocka3ka

Korpma BBl cO3maéTe MHOTO B3aMMOCBSI3aHHBIX TaOIWI[, UMEET CMBIC/ 3apaHee BHIOpPATh eOUHBIN
mabyioH MMeHOBaHUS Tabmuil M CTonOuoB. Hampumep, pemwmTths, OymyT TM B MMeHaX Tabmil
HCIIOIL30BAThCS CYIIECTBUTEIbHLEIE BO MHOXKECTBEHHOM WM B eOWHCTBEHHOM uucie (ecThb
coo0paxKeHus B MOJIL3Y KaXKI0T0 BapraHTa).

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

Ecnu Ttabnuiia Bam 6Gonbllle He HYy’KHA, Bbl MOXKETe yOAalUTh €€, BRINONMHUB KoMmaHmy DROP TABLE.
Hanpuwmep:

DROP TABLE my_first_table;
DROP TABLE products;

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

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

HUmes cpencTtBa, KOTOPEIE MEL 06CYJII/IJ'II/I, BEI y2K€ MO2XKeTe CO3O0aBaThb IIOJIHOCTBIO (by'HKI.[I/IOHaJ'IBHI:Ie
TaGHI/IHI:I. B IIPOOOJIZKEHU N 3TOM T'JIaBHI PaCCMAaTPUBAIOTCA OOIIOJIHUTEJIbHBEIE BOSMO2XKHOCTH, IIPU3BAaHHEIE
00ecCIieYunThb OeJIOCTHOCTh OAaHHBIX, 6e30I1acHOCTDb U YJIO6CTBO. Ecnu BaMm He TEPIIUTCA HAIIOJIHUTE CBOU
TaGJ’II/IHI:I OaHHBIMU, BBl MO2Ke€T€e BEPHYTBCA K 9TOM TJIaBe I103XKe, a cerdac l'[epeI;ITI/I K 'maBe 6.

5.2. 3HaYeHuMA No yMOJTYaHUIO

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

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

B ompepenenun TabauIilbl 3HAYEHWS II0 YMOJTYAHHWIO YKa3BIBAIOTCS IIOCJIE THIIA HAHHBIX CTOJOIA.
Hanpumep:

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

3HadyeHUe 10 YMOJTYaHWIO MOXKeT OBITh BHIpaXKeHHeM, KOTOpoe B 3TOM ClIy4dae BBIYUCIISETCS B MOMEHT
IIprYCBaWBaHUs 3HA4YeHUS II0 yMOJI4aHMIO (a He Korma co3maércs Ttabnuna). Hanmpumep, cronbiry
timestamp B KaYeCTBE 3HAYEHMS 10 YMOJYAHUS YacTO IIPUCBAMBAETCs CURRENT_TIMESTAMP, YTOOHI B
MOMEHT fobOaBJjieHUs CTPOKMU B HEM OKa3aJjloCh TeKyllee BpeMs. EI€ oouH pacIpoCTPaHEHHEIN TpUMeED
— TreHepanus «I0oCJiefoBaTeIbHEIX HOMEPOB» OJis1 BCceX CTPoK. B PostgreSQL sTo 00LIYHO HeaeTcs
IPUMEPHO TakK:

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

3mech QYHKIIMS nextval () BLIOMpaeT oUuepemHoe 3HaueHue u3 nocsiedosamesbHocmu (cM. Pazmen 9.16).
910 ynoTpebeHne HaCTOJIBKO PACIIPOCTPAHEeHO, YTO OIS HeTro eCTh CIlelfajabHasg KOPOTKas 3aluCh:

CREATE TABLE products (
product_no SERIAL,

)i
SERIAL obcyxkpaeTcs no3xe B [lompasnerne 8.1.4.

5.3. FleHepupyeMbie CTONOLbI

I'enepupyeMsrii cTonOe1] SIBISAETCS CTOIOIOM 0CO00OT0 POAa, KOTOPHIM BCErga BHIYUCIISAETCS U3 OPYTUX.
Takum obpa3oM, myis cTOJIOIOB OH SIBJIIETCS TEM JKe, YeM HIpefcTaBiieHue misa Tabmunel. EcTh mBa
THUIIa TEHEPUPYEMBIX CTOJIOLIOB: COXPAaHEHHBIE U BUPTyasbHble. COXpAaHEHHBIN T€HEPUPYEMBIN CTOJIOEL]
BBIYUCIISIETCS TIPM 3amnucu (moGaBieHWM UM M3MEHEHWM) W 3aHMMaeT MeCTO B TabiuIle Tak ke, Kak
¥ OOBIYHEBIN cTONOEI]. BUpPTyanbHEIM TeHEepUPyeMbIN CTONIOEeN He 3aHMMAeT MeCTa U BBIYUCIISIETCS IIPU
yTeHuHU. [I09TOMY MOZXKHO CKa3aTh, YTO BUPTYaJIbHEIN Ir'eHEPUPYEMEIN CTOI0EI] IT0X0K Ha IIPEICTABIEHUE,
a COXpaHEHHBIN TeHEepUPyeMbIN CTOI0eI] — Ha MaTepHUaIn30BaHHOE MIPEeNCcTaBeHue (3a UCKIII0YEeHNEM
TOTO, YTO OH BCerfa OOHOBJISETCS aBTOMATH4YecKu). B HacTosmee BpeMs B PostgreSQL peanmn3oBaHEBI
TOJIBKO COXPaHEHHBIE TEHEPUPYEMBIE CTOJIOIIEI.

YToOH CO3MaTh TEHEPUPYEMBIH CTONOel], BOCIIONL3YHTEeCh MPemIoXeHHeM GENERATED ALWAYS AS
KOMaHOLI CREATE TABLE, HallpuMep:

CREATE TABLE people (

ce ey

height_cm numeric,

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

KmnioueBoe CJIOBO STORED, OIpefeNdiolliee THUII XpaHEHHs TeHepHUpPyeMoro CToJbIa, SBISeTCH
00s13aTeJIbHEIM. 3a mogpobHocTaMu obpaTtuTtech K CREATE TABLE.

ITpou3BecTy 3amKCh HEIOCPEOCTBEHHO B TEHEPUPYEMHBIN cTOJIOel HeNb3sd. [I09ToOMy B KOMaHAaxX INSERT
UM UPDATE HeJb3s 3ajaTh 3HAYeHWe [JIsT TaKWUX CTOJIOII0B, XOTS KIIIOYEBOE CJIOBO DEFAULT yKa3aTh
MOKHO.

I[TpuMuTE K CBENEHUIO CJIEAYIOUIME OTIUYUS T'e€HEePUPYEMEBIX CTOJIOIIOB OT CTOJIOIIOB CO 3HAYEHUEM
II0 yMOJI4YaHHWIO. 3HadeHUe cTonbla [0 YMOJYaHWIO BHIUMCISETCS OOWH pa3, Korma B Tabmuiry
BIIEPBEIE BCTABJISIETCS CTPOKA M HMKAKOe OPYroe 3HadeHUWe He 3aJlaHO; 3Ha4YeHUE JKe TeHepUpyeMoro
cTosibI1a MOXKET MEHSTHCS NPU U3MEeHEHUM CTPOKU U He MOXKeT OBITh IepeolpenesieHo. BripaxkeHue
3HAUYeHHUsd II0 yMONYaHUIO He MOXKeT obpalaTrhbCcs K OPYTuUM cToibnaM TalJjuIlbl, a TeHepupylllee
BBIpaXKeHUe, HAMPOTUB, OOBIYHO oOpallaeTcs K HUM. B BhrIpakeHUU 3HAYEHUS 110 YMOTYAHUIO MOTYT
BBI3HIBATHCS M3MEHUMBEIE QYHKIIUY, HAIPUMeED, random () UKW GYHKINY, 3aBUCAIINE OT BPEMEHH, a IJIisd
TeHepUpPYyeMBIX CTOJIOLIOB 9TO HE JOIIyCKaeTCs.

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

* B renepupyiolieM BHIPaKE€HUU MOTYT UCIOJIb30BATHCS TOIBKO ITIOCTOSTHHEIE QYHKIIMK U HE MOTYT
¢urypupoBaTh IIOA3aIPOCHl U1K CCHIJIKM Ha KakKue-nubo 3HAaYEHUS, He OTHOCSIINECS K JaHHOU
CTPOKE.

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

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

e [Ilnst reHEpPUPYyEMOTO CTOJIOIIa HEeTb3s 3a4aTh 3HAaUEeHHUe 10 YMOJTYaHUIO UJIM CBOMCTBO
UOeHTU(UKAIUH.

e T'eHepupyeMbiii cTOJIOEI HE MOXKET OBITh YaCThIO K/II0Ya CEKIIMOHUPOBAHMUSI.
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* T'eHepupyeMble CTOJIOLEI MOTYT COOEPKAThCA B CTOPOHHUX Tabnuiiax. 3a mogpoOHOCTIMU
obpatuTtech K CREATE FOREIGN TABLE.

® HpI/IMeHI/ITeHBHO K HacCJiIegoOBaHHUIO:

* Ecnmu pomouTenbCKuii CTONOEI IBISETCS TeHePUPYyEeMBIM, JOYEPHUN OOJIKEH TeHePUPOBATHCSA TEM
Ke BeIpaxkeHueM. [[09TOMy B oIlpeeIeHUH TOYepPHero CTOJI0IIa Hy?KHO OIYCTUTD HPEeaIoKeHne
GENERATED, Tak KaK OHO OyJeT CKOIMMPOBAHO U3 POOUTEIIECKOTO.

B CJIyda€ MHOXKECTBEHHOI'O HaCJiegOBaHUsA, €CJIh OOUH pOJII/ITeHBCKI/II;I CTOJ'I6eI_I ABJIAETCA
TeHepUupyeMhbIM, BC€ COOTBETCTBYIOIIIE €EMY CTOJ'[GI_IBI B M€PaAPXHU HACJIeOOBaHHUA TaKXKe OOJIZKHBI
T€HEPHUPOBATLECA TEM 2K€ BhIPDAXKEHUEM.

* Ecnmu pomuTenbCKuii CTONOEI] He SABISIETCS TeHEePUPYEMEIM, TOYePHUMN CTOI0el] MOXKeT OhITh Kak
TeHEePUPYEMBIM, TaK U OOBIYHBIM.

HHomoMHUTENIbHBEIE 3aMeYaHus KacaloTCs UCIOIb30BaHU A T€HEePUPYyEeMBIX CTOJ'I6LIOB.

e IIpaBa gocTyma K TeHepUpPyeMBIM CTOJIOIaM CYIIeCTBYIOT OTHEILHO OT IIPaB [IJI HUXKeIeKalllux
06a30BBIX CTOJIOIIOB. [I09TOMY MX MOXKHO OPraHHU30BaTh TaK, YTOOLI OIpPeIe/IEHHEIN 10Ib30BaTellhb
MOT IPOYUTATh TEHEePUPYEMEIH CTOJIOEI], HO He HUXKejiexaIlue 0a30Bble CTOIOIIEL.

* TeHepupyeMBbIie CTOJIOIEI, B COOTBETCTBHUH C KOHIEHIINEH, TePEeCUNTHIBAIOTCS OCIIE BHITIOTHEHUST
TPUTTEPOB BEFORE. BCIEICTBHE 3TOT0, B TEHEPUPYEMBIX CTONMOIAaX OYOyT OTPaXKaThCs U3MEHEHMS,
MIPOU3BOOUMEIE TPUTTEPOM BEFORE B 6@30BEIX CcTONIOLAX, a 06pamaTbCcs B KOOe TaKOro TpUrrepa K
TeHEepUPYyeMBIM CTOI0LaM, HAalIPOTUB, HEJIB3S.

5.4. OrpaHu4yeHus

Tumbl maHHBIX caMu II0 cefe OrpaHMYMBAIOT MHOXKECTBO MOAHHBIX, KOTOPBHIE MOZXKHO COXPaHUTb B
tabnuie. OmHAKO OJIST MHOTHX IIPUJIOKEHUM TaK1e OrpaHUuYeHUs CIIUIIKOM Irpy6sie. Hanpumep, cTomnbetr,
copepzKalllui IIeHy MIPOOYKTa, MOIXKEH, BepPOsiTHO, IIPUHUMAaTh TOJILKO ITOJIOKUTEJIbHBEIe 3HaueHus. Ho
TAKOT'0 CTAaHOAPTHOTO TUIA HaHHEIX HET. BO3MOXKHO, BBl TAKXKe 3aX0OTUTE OTPAHUYUTD JaHHEIEe CTOJIOIA 10
OTHOIIEHWIO K IPYTUM CTOJIOIaM Ui cTpokaM. Hampumep, B Tabnuile ¢ uHGoOpMalme 0 ToBape JoIXKHa
OBITH TOTBKO OOHA CTPOKA C OIpPemenéHHBEIM KOIOM TOBapa.

s pelieHus: MOgoOHBIX 3amay SQL M03BOISIET BaM OIPENesaTh OTPAaHUYeHUs OIS CTOJIOIIOB 1 TaOIuII.
OrpaHuuyeHHs OAl0T BaM BO3MOXKHOCTH yIIPaBNIATh HAaHHLIMH B TaOuIlaXx TakK, KaK BBl 3ax0oTuTe. Eciu
IIOJb30BATENIb IIOMEITAETCS COXPAHUTh B CTONOIlE 3HaUYeHHe, Hapyllalolllee OrpaHUuYeHUs, BOSHUKHET
omubKa. OrpaHuYeHus OyOyT OeliCTBOBATh, JaikKe eCJIM 3TO 3HaYeHHEe 0 YMOTYaHUIO.

5.4.1. OrpaHuM4YeHMsA-NpPoOBepPKHU

OrpannueHHe-IpoBepKa — Haubojiee OOIIMI{ TWUII OrpPaHUYEHMIl. B ero ompemeneHHNM BHI MOXKeETe
yKa3aTh, YTO 3HaUeHHEe JAaHHOTO CTOJIOIIa MOJI?KHO YIOBJIETBOPSTE JIOTHYECKOMY BHIPAXKEHUIO (IPOBEepPKe
UCTUHHOCTH). Hampumep, 1leHy ToBapa MOXKHO OTPAaHUYUTh IOJIOKUTEIbHEIMY 3HAUEHUSIMHU TaK:

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0)
)

Kak BBl BUOHUTE, OrpaHHUYEHHEe OIpeHesseTcs IIOCJie THUIla HaHHBIX, KaK ¥ 3HaYeHHe 0 YMOIYaHHIO.
3HAaYeHUS MO YMOJNYAHHUIO M OrPaHHYEHMs MOTYT YKas3bIBaThCA B 000M mopsimke. OrpaHHYeHHe-
IPOBEpPKa COCTOUT U3 KITIOUEBOT0 CJIOBa CHECK, 3a KOTOPLIM MAET BEIpaXkeH1e B CKOOKaX. ITO BEIPaKeHUe
TOJIZKHO BKJIIOYATEL CTOJIOEIl, OIS KOTOPOTO 3amaéTcs orpaHu4YeHIre, MHade OHO He HMeeT OOJIBIIIOTOo
CMEICJIA.

Brl MOKeTe TakKkKe IIPUCBOUTH OTPaHUYEHHIO OTOEJIbHOE M. 31O YIIydquaiuT coo0ieHusa 06 omudKax u
IIO3BOJIMT BaM CCHIJIATBECS Ha 3TO OI'paHHYEHHe, KOI'la BaM IMOHAJOOUTCSA M3MEHHUTL ero. CuenaTs 3TO
MOZKHO TakK:
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CREATE TABLE products (

product_no integer,

name text,

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

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

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

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

HepBI:Ie OBa OTPaHUYEHUSA OIIPEOeJIAI0TCA IIOXOZXKUM o6pa30M, HO OJIsd TPEThEro HCIIOJIb3YEeTCA HOBBIN
cuHTakcuc. OHO He CBS3aHO C OHpeHeHéHHHN[CTOH6HODL a IIpeaCTaBJIEHO OTHOEJIbBHBEIM J3JIEMEHTOM
B CITHMCKeE. OnpeneneHHH CTONOILIOB U TaKue olpenejienusa OrpaHquHHﬁ MOZXKHO II€epeCTaBJIsATE B
IIPOU3BOJIPHOM IIOPSAOKE.

HpO IIepPBEIE€ [IBa OI'PaHUYEHHd MOZXKHO CKa3dThb, YTO 3TO OIrpaHHUYEHUAd CTOJ'I6I_[OB, TOrga KaK TpeThbe
SIBJIIETCS OTpPaHMYEeHHEeM TabJIUIbl, TaK KaK OHO HAIIMCAHO OTHEJIbHO OT OIpefesieHui CTOJIOIIOB.
OrpaHu4YeHus CTOJOIOB TAaKXKe MOIKHO 3aIliCcaTh B BUE OTrPaHHYEHUI TAOIHILI, TOrma Kak oOpaTHoe
He BcerJa BO3MOJXKHO, TaK KakK IIOpa3yMeBaeTcs, YTO orpaHuYeHHe CTOJIOIla CCHIJIaeTCs TOJILKO Ha
cBsizaHHHBIM cTonbOell. (Xors PostgreSQL atoro He TpebyeTt, HO AJIsT COBMECTUMOCTHU C apyrumu CYB]I
JIydIlle CJIeloBaTh 9TO IpaBuiy.) PaHee mpuBedEHHBIN TPUMEP MOKHO II€pPENucaTh 1 TakK:

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

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0),

discounted_price numeric,

CHECK (discounted_price > 0 AND price > discounted_price)
)

9TO Hmeyo BKyca.

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

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

CnemyeT 3aMeTHTh, 4YTO OTpaHWYEHHE-TIPOBEPKa YOOBJIETBOPSAETCS, €CIU BhHIpaXeHue NIPUHUMAaEeT
3"Hauenue true mnmu NULL. Tak Kak pe3yjlbTaTOM MHOTHX BhIpaxkeHuit c omepanHpmamu NULL GymeTt
3"Hauenue NULL, Takue orpaHnyeHus He O6yayT npensaTcTBoBaTh 3anucu NULL B cBSI3aHHBIE CTOJIOIIHL.
Yrto6Bl rapaHTUPOBATh, YTO CTONIOEI He conepkuT 3HaueHuss NULL, MOKHO UCII0JIb30BaTh OTPaHUYEHUE
NOT NULL, onucaHHOEe B CJIEAVIOIIEM pa3aere.

IIpumMeuyanue

PostgreSQL He mnopmepXKuBaeT OrpaHUYEHUS CHECK, KOTOphie oOpalaloTcs K [OaHHBIM, He
OTHOCAIIMMCS K HOBOM MM U3MEHEHHON CTpOoKe. XOTS OrpaHUYeHHWe CHECK, HapyIlaloIllee
39TO NIpPaBUIO, MOXeT paboTaTh B IPOCTHIX ClIy4dasX, B 00IIeM ciydae HeJlb35 TapaHTHUPOBaTh,
uyTo 0a3a JaHHBIX He NPUIOET B COCTOSHME, KOTOA YCJIOBUE OTPaHUYEHUS OKaXKeTCd JIOKHBEIM
(BcrmenmcTBUe TOCHEOYyIOMIUX W3MEHEHUM OPYIrUX YYacTBYIOIIMX B €ro BBIYMCJIEHUHM CTPOK). B
pe3ynbTaTe BOCCTAHOBIEHME BHITPYKEHHEIX TaHHBIX MOXKET 0Ka3aThCsd HEBO3MOXKHLIM. Bo BpeMs
BOCCTaHOBIIEHUSI BO3MOXKEH COOH, JaxkKe eCNH IIOJIHOe COCTOsiHMEe 0a3bl JaHHBIX COTJacyeTcs C
YCJIOBUEM OTPaHUUYEHUs, 10 IPUUYMHE TOTO0, UYTO CTPOKHU 3arpyzKalTCcsd He B TOM ITOPSIKe, B KOTOPOM
aT0 ycnoBue OymeT coOmiomaTbcs. [loaToMy OJisi onpefdeNieHUs OTrpaHMYEeHWM, 3aTparuBaloIinuX
Opyrue CTPOKU U OpyTHe TabJIMLEL, UCIOIB3yHTe OrpaHudYeHNsI UNIQUE, EXCLUDE MJIM FOREIGN KEY,
€CJIi 9TO BO3MOXKHO.

Ecnu BaM He Hy>KHa MOCTOSHHO TTOOOePKUBaeMasi TapaHTHS I[eJIOCTHOCTH, @ JOCTAaTOYHO Pa30BOH
MTPOBEPKM MOOABISIEMOM CTPOKHU TI0 OTHOIIEHUIO K IPYTUM CTPOKAaM, BBl MOXKETe pean30BaTh 3Ty
MTPOBEPKY B COOCTBEHHOM Tpurrepe. (ITOT MOAXOMA MCKITI0YAET BHIIIIEOTTHMCAHHBIE TTPOOIEMEI TTPHU
BOCCTAHOBIIEHWM, TaK KaK B BHITPy3Ke pPg dump TPUTTEPH BOCCO3[AIOTCS ITOCIIE Tepe3arpy3Ku
OAHHBIX, ¥ TO3TOMY 3Ta IIPOBepPKa He OyOeT meicTBOBaTh B MIPOIIECCE BOCCTAHOBIIEHMS.)

IIpumMeuyanue

B PostgreSQL mpepmnonaraeTcsi, 4TO YCIOBUS OTPaHUYEHUU CHECK SABISAIOTCS IIOCTOSHHBIMHU, TO
€CTh IIPY OOWHAKOBHIX HJAaHHBLIX B CTPOKE OHM BCerga BHIOAIOT OOWHAKOBHIM pe3ynbTaT. MMeHHO
9TUM IIPEAIIONI0XKEHUEM OIPABOBIBAETCS TO, YTO OrPAHUYEHUS CHECK IIPOBEPSIOTCS TOJIBKO IIPHU
mo0aBJIeHMH WM H3MEHEHWM CTPOK, a He IIpH KaxXaoM obpamieHum K HuM. (IIpuBeméHHOE
BBIIIIE IPEAyHpPeXKIEeHNEe O HEJOIYCTUMOCTH OOpaIeHni K ApyruM TabnuilaM SIBJISETCS YaCTHBIM
CIIeCTBUEM 3TOTO IIPEAIION0KEHHS.)

OpHako 9TO MPENIooXKeHue MOXKeT HapyIIaThbCs, KaK 4acTo OIBaeT, KOTHa B BHIPAXEHUU
CHECK HCHOJIb3yeTCs M10JIb30BaTeNbCKas (GYHKIUS, IT0OBeeHe KOTOPOM BIIOCIEICTBUU MEHSIETCS.
PostgreSQL He 3ampelaeT 3TOTO, ¥ €CJIH CTPOKM B Talbjulle NepecTaHyT YOOBIETBOPSATH
OTPaHWYEHUIO CHECK, 3TO OCTaHEeTCsI He3aMeYeHHBIM. B HTOTre NOpu IOIBITKE 3arpy3uThb
BBITPY2KEHHEBIE I1032KE€ HAHHBIE MOTYT BO3HUKHYTH IIPo0seMbl. IloaToMy ImomoOHBIE M3MEHEHUS
PEeKOMEHIYeTCsI OCYIIEeCTBIISATL CIEOVIONIMM 00pa3oM: yIaauTh OrpaHuYeHue (MCIIONb3ys ALTER
TABLE), U3MEHUTH OIIpefeneHre QyHKIIMY, a 3aTeM IIepeco3fiaTh OrpaHUYeHNe TOM Ke KOMaH[IoH,
KOTOpasi IPU 3TOM IIE€PEIPOBEPUT BCE CTPOKHU TaGIIHIILI.

5.4.2. OrpaHuyenusa NOT NULL

Orpaanuenve NOT NULL mpocTo yKa3bIBaeT, 4TO CTONOLY HEJb3s mpucBawBaTh 3HadeHwe NULL.
[Tpumep cuHTaAKCHUCA:

CREATE TABLE products (
product_no integer NOT NULL,

53



OmnpeneneHue JaHHBIX

name text NOT NULL,
price numeric

)i

Orpanmuenne NOT NULL Bcerpma 3amuchIBaeTCs KaK OTpPaHUYEHHE CTon0Ia W (PyHKIMOHAIBLHO
9KBHUBAJIEHTHO OTPAHUYEHUIO CHECK (mumMg_cronbya IS NOT NULL), HO B PostgreSQL siBHOe orpaHuYeHne
NOT NULL pa6GoTtaet 6omee adhdHeKTuBHO. XOTsI y TaKOM 3aIlMCH €CTh HEJOCTAaTOK — HAa3HAYUTh UM
TAKHUM OTPAHHUUYEHUSIM HeJIb3s.

EcTectBeHHO, Omsi cTonblia MOXKHO OIPENENUTh OOJIbIle OJHOTO OTpaHuYeHwus. [JI 3TOr0 UX HYXKHO
IIPOCTO yYKa3aTh OJHO 3a OPYTUM:

CREATE TABLE products (
product_no integer NOT NULL,
name text NOT NULL,
price numeric NOT NULL CHECK (price > 0)
)i
HOpH,E[OK 30eChk He wumMeeT 3Ha4YeHUusd, OH He 00s13aTEeNbHO COOTBETCTBYET IIOPAOKY IIPOBEPKH
OTPaHUYEHUU.

s orpaHuyYeHusT NOT NULL eCTh U oOpaTHOe: orpaHudYeHue NULL. OHO He O3HadaeT, 4TO CTonbelr
IOJIKEeH UMeTh TonbKo 3HaueHue NULL, uTo KoHeuHO 61110 OB 6eccMbIicieHHO. CyTh XKe eTo B IIPOCTOM
yKa3aHuu, 4To cTosbelrl MoxkeT uMeTh 3HadeHre NULL (3To moBefmeHue 1o ymondanuioo). OrpaHuyeHue
NULL OTCYTCTBYeT B cTaHgapTe SQL M MCIOIb30BaTh €ro B IIEPEHOCUMBIX IIPUJIOXKEHUSAX HE ClIeayerT.
(Ouo OvlmO moGaBneHo B PostgreSQL TOMBKO OIS COBMECTUMOCTH C HeKoTopbkiMu mpyrumu CYBII.)
OmHaKO HEeKOTOPHIe ITOTh30BaTe ! JII0OAT eTro0 UCII0Ib30BaTh, TAK KaK OHO MMO3BOJISIET JIETKO MePeKIIIoYaTh
OorpaHUYeHUs B cKpuiite. Hanmpumep, Bl MOXKeTe HadaTh C:

CREATE TABLE products (
product_no integer NULL,
name text NULL,
price numeric NULL
)i
¥ 3aTeM BCTABUTLH KJII0OYEeBO€ CJIOBO NOT, roe HOTpe6yeTCH.

ITogcka3ka

ITpu mpoekTUpoBaHuU 0a3 MAHHBIX Yallle BCEro OOJIBITHHCTBO CTOIOIIOB OOJIKHEI OBIThH IOMEYEHEI
Kak NOT NULL.

5.4.3. OrpaHu4YeHUs YHUKaNIbHOCTH

Ol"paHI/I‘-IeHI/IH YHHUKAJIBHOCTU I'aPAHTUPYIOT, YTO OJaHHLEIE B OHpeJIeJ'IéHHOM CTOJ'I6LI€ UJIN T'PYIIIIEe CTOJ'I6I_[OB
YHHKAJIBHEI CPedu BCeX CTPOK Ta6J'II/I].[I>I. OrpaHquHHe 3allMChIBA€TCA TakK:

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

)i

B BHe OTPaHUYEHHUSI CTOIOIA U TaK:

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

UNIQUE (product_no)
)
B BHe OTPAaHUUYEHUSA TAOTHUITHI.
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YToOH OIIpenejInTb OrpaHUYEeHHuEe YHHUKAJIBHOCTU [OJIsA TPYIIIIEI CTOH6HOE 3allUIIIUTEe €ro B BHUOE
OrpaHNYEHUA Ta6J'II/II_U:I, IIepevyucCiiuB UM€E€Ha CTOJ'[6LIOB qyepes3 3allATYIO:

CREATE TABLE example (

a integer,

b integer,

c integer,

UNIQUE (a, c)
)
Takoe orpaHuYeHMe yKa3hlBaeT, YTO COYeTaHWEe 3HAUEHUU IePEeYUCIeHHBIX CTOJIOIOB AOMXKHO OBITH
YHUKAJIbHO BO BCel Tabiuile, TOrga Kak 3Ha4eHMs KaxXKoTo CTOJIOIa 0 OTOEIbHOCTY He MOXKHEI OBITh
(1 06BIYHO He 6YOyT) YHUKAIbHBIMMU.

Bbl MOXkeTe Ha3HAYUTh YHUKAJIBHOMY OI'DaHUYE€HUIO UM OOBIYHEIM o6pa30M:

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

)i

ITpu mobGaBieHWM OTPAaHUYEHUS YHUKAIbHOCTH OymeT aBTOMaTH4YeCKH CO3[aH YHUKAJIbHBEIM HMHOEKC-B-
IepeBo AJisi CTONOIla UK TPYIHE CTONIOIOB, IEPEYNCIIEHHEIX B OTPaHUYEHUH. Y CJIOBUE VHUKAIbHOCTH,
pacImpoCTpaHSwINeecss TOJNBPKO HA HEKOTOPhe CTPOKH, HEeNb3s 3alucaTh B BUOE OTPAHHUYEHUST
YHUKAJTBHOCTH, OMTHAKO TaKOe YCJIOBHE MOKHO YCTAaHOBUTD, CO3[aB YHUKAJIBHBIN YaCTUYHBIN WHIEKC.

Boob11e ToBOps, oTrpaHUYEHNE YHUKAJIbBHOCTH HApyIIaeTCs, eciiu B TabJuIle OKa3bIBaeTCS HECKOJIBKO
CTPOK, Y KOTOPHIX COBHAHAIOT 3HAYEHUS BCEX CTOJIOIOB, BKIIOYEHHBIX B orpaHudeHue. OmHaAKO OBa
3HaveHuss NULL npu cpaBHEHMM HUKOT[la HE CUYHUTAIOTCS PaBHBLIMU. JTO O3HaAYaeT, YTO Oaxe IpHu
HaIW4YUU OTPAaHUYEHUS YHUKAJIbHOCTH B TaOIWIle MOXKHO COXPAHUTL CTPOKU C AyOIUPYIOIIUMUCS
3HaueHUsMHU, ecau oHHM comepxkaT NULL B omHOM UM HECKONBKMX CTOIOLIAX OTPaHUYEHUS. ITO
TMOBEeJIeHNEe COOTBETCTBYeT cTaHmapTy SQL, Ho Mkl ciwimanu o CYB]I, koTopeie BemyT cebs Io-apyromy.
HNmeiiTe B BUAy 9Ty 0COOEHHOCTH, pa3pabaThiBasi IIEPEHOCUMEBIE TPUJIOKEHUS.

5.4.4. NepBUUYHbIE KJIIO4YM

OrpanudeHue IIEPBUYHOTO KJTIOYa O3HAYAET, YTO 0OPa3yIOIIH eT0 CTOJIOEI] MIX I'PYIIIIa CTOJIOOB MOXKET
OBITh YHUKAJIPHBIM UOEHTU(MUKATOPOM CTPOK B Tabsmuie. [is 3Toro TpebyeTcs, 4TOOB 3HAUYEeHUs ObLITH
OOHOBPEMEHHO YHUKANbHEIMYU 1 OTIUYHBIME OT NULL. TakumM o6pa3om, TaGIHUIBI CO CIEAYIOMIUMU IBYMS
orpenesieHUsIMHU OyayT MPUHUMATh OOUHAKOBEIE TAHHBIE:

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

)i

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

)i

HepBI/I‘-IHBIe KJIIOYX MOTYT BKJIIOYATh HECKOJIBEKO CTOJ'I6LIOB,‘ CHUHTAKCHC IIOXO02K Ha 3alluCh Ol"paHI/I‘-IeHI/Iﬁ
YHUKAJIBHOCTH:

CREATE TABLE example (
a integer,
b integer,
c integer,
PRIMARY KEY (a, c)
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HpI/I JIO6aBJ'IeHI/II/I IIEPBUYHOI'O KJII0Yad aBTOMATHU4Y€CKHU CO3,E[aéTC5I YHI/IKaHI)HbII;'I HHJIeKC-B-JIepeBO O
CTOJ'I6].[8. UJIN T'PYIIIIBI CTO.TI6].[OB, IIePEeYUC/IEHHBIX B IIEPBUYHOM KJIIO4Y€E€, U TaHHLIE CTOJ'I6].[I>I IIOME€Yal0TCsA
KaK NOT NULL.

Tabnuila MOXKeT HMeTh MaKCUMyM OJWH IIepBUYHHIM Kio4d. (OrpaHuYeHUM YHUKAJIBHOCTU U
orpanudenuit NOT NULL, koTopbie QYHKIIMOHAIFHO ITIOYTH PAaBHO3HAYHLI IEPBUYHBIM KJII0YaM, MOXKET
OBITH CKOJIBKO YTOOHO, HO HAa3HAYUTh OTPaHUYEHMEM NIEPBUYHOT0 KJII0Ya MOXKHO TOJILKO ofHO.) Teopus
pensuuoHHBIX 0a3 [OaHHBLIX TOBOPUT, YTO IEPBUYHBIM KJII0U [OJXKeEH OBITh B KaXKpaod Tabnuie. B
PostgreSQL Takoro x&e€cTkoro TpeboBaHus HeT, HO 0OBIYHO JIydIlle eMy CJlefoBaTh.

[lepBUYHBIE KJTIOYU IIOJIE3HEI U AJIA HOKYMEHTHUPOBAHUS, U OJI KIHEeHTCKUX IIPUJIoKeHui. Hampumep,
rpad®uYecKOMYy IIPUIOKEHHUI0 C BO3MOXKHOCTSIMH PeOaKTHPOBAHUS COOEPIKUMOTO TabOIHUIILI, BEPOSITHO,
moTpebyeTcss 3HAThb IMEPBUYHBIM KIII0YW TAOIUIIE, YTOOBI OJHO3HAYHO HUAEHTHUGUIIMPOBATH €€ CTPOKH.
ITepBuUYHBIE KITIOYM HAaXOOAT U Apyroe npuMeHenue B CYB]l; B 4aCTHOCTH, IIEPBUYHBIHN KIII0Y B TaOmIHIle
oIrpedesisieT eneBbie CTONOIB 10 YMOTYaHUIO OJI CTOPOHHUX KII0YEH, CChITAIOIINXCSA Ha 3Ty Tabmuiy.

5.4.5. BHewHue KJ1o4u

OrpaHuuYeHHWe BHEITHEr0 KITIoYa yKa3bIBaeT, YTO 3HAYEHWS CTOJI0UIa (MM TPYIIHL CTOJIOIOB) MOJIXKHEI
COOTBETCTBOBaTh 3HAUEHUSIM B HEKOTOPOH CTPOKe OPYrod Tabmuilkl. ITO HaA3BIBAETCS CCblAOYHOU
Ue/10CMHOCMbIO IBYX CBSI3aHHBIX TAOIHII.

IlycTh y Bac yke ecTb Tabimia IPOOyKTOB, KOTOPYIO MbI HEOOHOKPATHO MCIIOIb30BaJIk PaHEe:

CREATE TABLE products (

product_no integer PRIMARY KEY,

name text,

price numeric
)
IlaBayiTe IPEeOIONOXKKUM, YTO y BaC e€CThb TabiuIla C 3aKa3aMM ITHX IIPOOYKTOB. MBI XOTHUM, 4YTOOBI B
Ta6m/1ue 3aKa30B COaepzKaJIuChb TOJIBKO 3aKa3kbIl HeﬁCTBHTeHBHO CyIeCTBYIOIIUX IIPOOYKTOB. HOSTOMY MEI
oIpenejiiuM B HeH OrpaHM4YeHNe BHEIIHEI O KJII04a, CChIJIaoIIeeCsa Ha Ta6m/1u;y IIPOOYKTOB:

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

B Takoii cxeme Tabiuiy orders Ha3BBAIOT NOOYUHEHHOU Tabnumeld, a products — 21asHOl.
COOTBETCTBEHHO, CTOJIOLEI HA3HBAIOT TaK JKe IOOYMHEHHBIM M IJIaBHBIM (MJIM CCHIJIQIOIIUMCH U
IIeJIEBBEIM).

Hpenbmyr.uyro KOMaHOy MO2KHO COKPATHUTHh TakK:

CREATE TABLE orders (
order_id integer PRIMARY KEY,
product_no integer REFERENCES products,
quantity integer
)
TO €CTh, €CJIN OIIYCTUTL CIIUCOK CTOJ'[6LIOB, BHEIIHUH KJII0Y 6YJIeT HEesIBHO CBsA3dH C II€PBHUYHBIM KJIIIOYOM
IrJIaBHOHW TAOIHUIIHL.

OT‘paHI/I‘-IeHI/IIO BHEIITHET O KJII04Ya MO2KHO Ha3HA4YUTh UM CTaHOaPTHEIM CII0coOoM.

BHemrHu# K109 TaKKe MOXKET CChIIAThCS Ha TPYIITY CTONOIIOB. B 9TOM ciydyae ero Hy>KHO 3amucaTh B
BUOE OOBIYHOTO OTrpaHuYeHus Tabnumel. Hampumep:

CREATE TABLE tl1 (
a integer PRIMARY KEY,
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b integer,

c integer,

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

EcTecTBEHHO, YHCJIO U THUIIBI CTOJ'I6I_IOB B OIrPaHHUYEHHU HOOJIZKHBEI COOTBETCTBOBATH YHCIIYy WM THIIAM
oeJ1eBbIX CTOJ'I6LIOB.

HHOrma mMeeT CMBICHT 3adaTh B OTrPaHNYE€HHNH BHEIIHEIrO KJII04Ya B Ka4eCTBe <<J1py1"0ﬁ Ta6J'II/ILI]31>> Ty XKe
TaGJ'II/IHy,‘ TaKO¥ BHEIIHMH KJTI0Y Ha3bIBaeTCH CCuln1arnwuMcA HA cebs. HaanMep, €CJIA BEI XOTUTE, YTOOBI
CTPOKHU Ta6J'II/II_I]:I IIpeaCTaBIIAIN Y3JIbI HpeBOBHHHOﬁ CTPYKTYDPHI, BEI MO2KETE HAIIMCAThb

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

)i

[71s1 y371a BepXHET0 YPOBHSA parent_id OymeT paBeH NULL, Ho 3anucu ¢ oTnugHBIM OT NULL parent_id
OyOyT CChIIATHCS TOIBKO Ha CYIIECTBYIOIINE CTPOKHU TaOJIHIIBL.

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

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

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

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

)

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

Mgs1 3HaeM, 4UTO BHEIIHME KJIIOYM 3allpellaloT COo3haHue 3aKa30B, He OTHOCAIIMXCS HM K OOHOMY
npoaoykTty. Ho 4TO menaThb, eCliM TOCJIe CO3[aHUs 3aKa30B C OIMPEOENEHHBLIM IIPOOYKTOM MBI 3aXOTUM
yoanuTh ero? SQL copaBUTCSA C 3TOM cuTyaumed. MHTyulmsa moacKa3bIBaeT CIIEOYIOIINe BapHUaHTHI
TIOBeIEeHUs:

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

st wnmocTpanuy gaBaWTe peanu3yeM CIEOYIOIee MOBENEHUE B BHINIETPUBEOEHHOM IPUMEpPE: IPU
IIONBITKE yOajeHUus IIPOOYyKTa, Ha KOTOPHIN CCHIIAIOTCS 3aKal3bl (4epel3 Tabnuily order_items), MBI
3amnpeniaeM 9Ty onepanuio. Eciu ke KTO-TO IIONBITAETCS YOAIUTE 3aKa3, TO YIAJIUTCS U eT0 COIEePKUMOE:

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

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

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

)i

OrpaHuuYmMBaloOUIe ¥ KaCKagHBIE yOaJIeHusI — OBa Hambojiee pacIpOCTPAaHEHHBIX BapHaHTa. RESTRICT
IpenoTBpallaeT yOaleHue CBSI3aHHOU CTPOKW. NO ACTION O3HAQ4YaeT, UYTO €CII¥ 3aBUCHMBIE CTPOKU
IIPOOOIXKAIOT CYIIeCTBOBATh IIPU IIPOBEPKEe OrpaHWYeHUs, BO3HUKaeT oIubka (3TO IIOoBegeHUe II0
yMon4daHuio). (I'maBHEIM OTIMYMEM STUX ABYX BapHaHTOB SBJISETCSA TO, YTO NO ACTION IIO3BOJIIET
OTJIOXKUTH IPOBEPKY B IPOIleCCe TPaH3aKUMY, a RESTRICT — HeT.) CASCADE yKa3bIBaeT, YTO [IPU YOaleHU!
CBSI3aHHBIX CTPOK 3aBUCHUMEIE OT HUX OyAyT Tak K€ aBTOMaTUYECKH yOaneHbl. ECTh emé mBa BapuaHTa:
SET NULL ¥ SET DEFAULT. [Ipw ymaneHuu CBSI3aHHBIX CTPOK OHM Ha3HA4YalOT 3aBUCUMBEIM CTOJIOIaM
B nmogunHEHHOM Tabnuue 3HadeHuss NULL uim 3Ha4YeHus 10 YMOJTYaHUIO, COOTBETCTBEHHO. 3aMeThTE,
4T0 9TO He OymeT OCHOBaHMEM [Jisd HapyUIeHUs orpaHudeHmi. Hampumep, eciiu B Ka4eCcTBe OENCTBUSA
3a0aHO SET DEFAULT, HO 3HAQYeHUue II0 YMOJI9YaHHUIO HEe YOOBJIETBOPAET OIrPaHNYE€HHNIO BHEIIIHET O KJII04a,
ormmepalus 3aKOHYUTCS OITHOKOM.

AHanoruyHoO yKas3aHMI0 ON DELETE CYIIECTByeT ON UPDATE, KOTOpoe cpabaThiBaeT NpU H3MEHEHUU
3amaHHOrO0 cTonOIa. [Ipy 9TOM BO3MOXKHEIE [eHCTBUS Te XKe, a CASCADE B JAaHHOM ClIydae o3HadaeT, UYTo
U3MeHEHHbIe 3HaUeHU CBA3aHHBIX CTOJIOIIOB OyAYyT CKOIIUPOBAHEI B 3aBUCUMEIE CTPOKHU.

OOBIYHO 3aBHCHUMAsI CTPOKA He MOIXKHAa YIOOBIETBOPSTL OTPAaHUYEHUIO BHEIITHEr0 KJIio4a, eCIIU OOUH U3
CBsI3aHHEIX CTOIOOB comepkuT NULL. Eciu B 00bsiBJIEHHE BHEIIHErO KiIo4ya qo6aBIeHO MATCH FULL,
CTpoka OymeT ymOBIIETBOPSTH OrPaHHMYEHMIO, TOJIBKO €CJIM BCe CBsi3aHHBIe CTOmOIBl paBHBI NULL (TO
ecTh Ipu pa3HbiXx 3HaueHUuAX (NULL u He NULL) rapaHTUpyeTCs HEBHIIIOJIHEHUE OTPaHUUYEHUSA MATCH
FULL). Eciu BBI XOTUTE, YTOOBI 3aBUCUMbBIE CTPOKH He MOTJIH n30exKaTh U 9TOr0 OTPAaHUYeHUsI, OOBSIBUTE
CBsI3aHHEIE CTOJIOIBI KaK NOT NULL.

BHeIITHUY K04 JOJIKEeH CChUIAThCS Ha CTOJIOILI, 00pa3yiollue MepPBUYHLIN KII0Y WM OTPaHHUYeHHe
VHUKAIbHOCTH. TakuM o0pas3oM, Ojisd CBS3aHHEIX CTOJOIOB Bcerga OymeT CyIecTBOBATh MHIEKC
(ompenennéHHBEIM COOTBETCTBYIOIIUM IIEPBUYHEIM KITIOUOM MM OTPAaHUYEHHEM), a 3HAYHUT IIPOBEPKHU
COOTBETCTBHUS CBSI3aHHOI CTPOKHU OYOYT BHITOIHATHECST 9PPHeKTUBHO. Tak KaK KOMaHIb DELETE [JIsI CTPOK
TJIaBHOM TAOMHUITEI WK UPDATE OJIS 3aBHCHUMBIX CTOJOIIOB IMOTPEOYIOT MPOCKAHWPOBAThH MOOYHUHEHHYIO
TaOJIMITy M HAHUTHU CTPOKHU, CCHITAIOIIMECS Ha CTaphle 3HAYEeHUs, IIOJIe3HO0 OymeT MMeTh WHIOEKC U I
MMOMYMHEHHEIX CTONOII0B. HOo 9TO Hy>KHO He BCerja, M CO37aTh COOTBETCTBYIOIIHUM HHOEKC MOXKHO IIO-
pasHoOMYy, II09TOMY OOBSBIEHME BHEITHEro KiIoda He CO3MaéT aBTOMATHUYECKH WHIOEKC II0 CBI3aHHEIM
CTOJIOIIaM.

ITopmpo6Hee 00 WM3MEHEHWW M yOAJeHWM OAHHBIX PAcCKal3biBaeTcs B [maBe 6. Bl Takke MOXKeTe
nmogpoOHee y3HATH O CHHTAKCHCEe OrpaHUYeHUI BHEITHeTo Kimoda B cupaBke CREATE TABLE.

5.4.6. OrpaHn4YeHUA-UCKJIIOYEeHUs

OrpaHuYeHUS-UCKITIOUEHHUsI TapPAaHTUPYIOT, YTO IIPKM CPAaBHEHWHU JIIOOBIX OBYX CTPOK II0 YKa3aHHBEIM
cToJIOIIaM MM BHIPAZKEHUSIM C IIOMOIIBI0 3afaHHBEIX OIEepPaTOPOB, MUHUMYM OOHO M3 3THUX CPaBHEHHUH
Bo3BpaTuT false unu NULL. 3anuceiBaeTcs 3TO TakK:
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CREATE TABLE circles (

c circle,

EXCLUDE USING gist (c WITH &&)
)i

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

HpI/I moOaBIeHUH OrpaHNYEeHHUA-UCKIIIOYEHU A GYJIGT aBTOMATHU4YECKH CO3[0aH MHOEKC TOr'o THUIla, KOTOprfI
YKa3aH B 0O BSIBIIEHUHN OIrpaHHUYEHUd.

5.5. CucteMHble cTonOLu bl

B xaxmoi# TabmuIile eCThb HECKOJIBKO CUCMEeMHbIX cmo16U08, HEeSIBHO OIPeIenEéHHLIX CHCTeMOoin. Kak
CIedCTBUE, UX UMeHa HeNb3s MCIIOIb30BaTh B KAYeCTBEe MMEH IT0Ib30BaTEILCKUX CTOJNIOIIOB. (3aMeThTe,
YTO 3TO HE 3aBUCHUT OT TOTO, SBISETCS JIU UMS KIIIOYEBHIM CJIOBOM HJIM HET; 3aKJ/II0UeHue MMEeHU B
KaBBIYKY HE ITOMOXKeT m30eKaTh 3TOT0 OTPaHUYEHHUs.) DTHU CTOIOIE He MOIXKHBEI Bac OECIIOKOUTh, BaM
JIWIITb JOCTATOYHO 3HATh 00 UX CYIIIeCTBOBAHUMH.

tableoid

NpenTtndukatop oO0beKTa OJId TaOIUIILI, COfepKallel CTPOKY. DTOT CTOI0el] 0COOeHHO TOJIe3eH I
3aIpoCcoB, UMEIOIINX OeJI0 C uepapxuel HacmegoBanusa (cM. Pasmen 5.10), Tak Kak 6e3 HEro CI0xKHO
OIpenesnuTh, U3 KakKo¥ Tabiuibsl BeIOpaHa CcTpoka. CBs3aB tableoid co cTonbIoM oid B Tabmuile
pg_class, MOXKHO OYOET IOJTYYUTH UM TaOTUIIEL.

xmin

Hpentndurkatop (Kom) TpaH3aKIWU, DOOABUBIIEH CTPOKY 3TOM Bepcuu. (Bepcusi CTpOKu — 3TO eé
WHOWBUAYAIbHOE COCTOSIHUE; NPU KaXKAOM M3MEHEHWM CO3TaETCsS HOBAs BEPCHUS OOHOU U TOW XKe
JIOTUYECKOM CTPOKH.)

cmin

HoMmep komaHOb (HauuHasi ¢ HYJISI) BHYTPU TPaH3aKUuK, T0OaBUBIIEH CTPOKY.

Xmax

HNpeHnTuduKaTop TpaH3aKIWM, yOanuBlield CcTpoKy, unu 0 [Ons Heymal€éHHOM BEPCUU CTPOKH.
3HaueHHe 3TOT0 CTOJIOIAa MOXKEeT OBITh HEHYJIEeBBIM M OJISI BHOWUMON BEPCHUHU CTPOKU. DTO OOBIYHO
O3HAYaeT, YTO YyOaJsdIolasi TpaH3akKIMWs emé He Oblyla 3aUKCHPOBAHA, WM yOaleHue OBLIO
OTMEHEHO.

cmax

HomMmep xoMaHOH B yOandionie TpaH3aKIuU WU HOJIb.

ctid

du3nYeCcKoe PacIojioKeHue JaHHON BePCUU CTPOKHU B Tabmuile. 3aMeThTe, UTO XOTS IO ctid MOXKHO
OYeHb OLICTPO HAWTH BEPCHIO CTPOKHU, 3HAYEHUE ctid M3MEHHUTCS IIPH BHIIOJIHEHWH VACUUM FULL.
TakuM 06pa3oM, ctid HelIb3s MPUMEHSITh B KaYeCTBe OOJITOCPOYHOI0 UAeHTU(HUKATOPa CTPOKHU. s
UOeHTUQUKAIIUYN JIOTUYECKUX CTPOK CJIEyeT UCIIOIb30BaTh IIEPBUYHBIM KITIOY.

NpenTndukaTopsl TpPaH3aKUMi TakXke SBIAIOTCA 32-OMTHHIMH. B monroxusyiued 6a3e JaHHBIX OHU
MOT'YT IIOUTH TI0 KPYT'y. ITO HE KPUTUYHO IIPHU IIPaBujIbHOM obcnyxkuBauuu b]l; mogpobHee 06 3TOM CM.
I'maBy 24. OpmHaKO NmojlaraThCsa Ha YHUKAJIbHOCTH KOJOB TPAH3aKIUY B Te€UYEHUE OJIUTEILHOTO0 BPEMEHU
(mpu 6onee yeM MUIMapAe TPaH3aKLUM) He CIIenyeT.

HNpoeHTH(GUKATOPE KOMaHI TakXke 32-OMTHBEIE. ITO CO3TaéT XKECTKHUM JTUMHUT Ha 232 (4 munnuappga)
koMaHn SQL B omHOUM TpaH3aklnuu. Ha mpakTuKe 3TO He mpobjieMa — 3aMeThTe, YTO 3TO JIMMHUT YHCIIa
KoMmaHA SQL, a He KonnuecTBa o6pabaTeIBaeMbIX CTPOK. KpoMe Toro, naeHTU(GUKATOP IIOIYyYaioT TOJTBKO
Te KOMaH[bl, KOTOPHIEe (paKTUUEeCKH U3MEHSIOT COmepKuMoe 0a3bl JaHHBIX.

59



OmnpeneneHue JaHHBIX

5.6. 13MeHeHue Tabnuy,

Ecnu BB co3pmanu TaOMUIEl, @ 3aTEM IIOHSIJIN, YTO AOIIYCTUIIH OIIMOKY, MM U3MEHMJIMCh TPeOOBaHUSA
BAIllero ITPUJIOXKEHUS, BB MOXKETe yHOaIUTh €€ M co30aTh 3aH0oB0. Ho 310 OyneT HeynoOHO, eciiu Tabmuia
yXKe 3amojIHeHa JaHHBIMH, UJIU €C/IM Ha Heé CChUIAIOTCS Apyrue oO0bheKTH 0a3bl JaHHBIX (HAITpuMep, 110
BHelllHeMy Kitouy). ITosTomy PostgreSQL mpenocraBnsieT HaGop KoMaHp Ajs Momudukanuu Tabmiui,.
3aMeThTe, YTO 3TO IO CYTH OTJIMYAETCS OT U3MEHEHUS OaHHBIX, COOEePIKAIIUXCs B TabmuIle: 3meCh MBI
o0cyxkpaeM MOAM(pUKAIINIO OTIPeAeIeHUsT, UIIU CTPYKTYPHI, TaOJIUIIH.

Br1 MmoxkeTe:

¢ JloOaBIATL CTOIOIILI

e VamansaTh CTONOIIBI

e IoOaBnsTh OTPAaHUYEHUS

* Vpanars orpaHUYEHUd

e HM3MeHSATH 3HAUEHUS 110 YMOJTYAHUIO
e M3MeHSATH THIIHI CTOJIOIIOB

¢ IleperMeHOBEIBATH CTOJIOIIEI

¢ ITleperMeHOBEIBATH TaOIUIIBI

Bce 9T meucTBUS BBIIIOMHSIOTCS C mOMOINBI0 KoMaHmbl ALTER TABLE; mogmpoOHee 0 Hell BEl MOXKeTe
y3HaATh B €€ CIIpaBKe.
5.6.1. Nob6aBneHue ctondbua
Ho06aBUTL cTOIOEIl BEI MOXKeTe TaK:
ALTER TABLE products ADD COLUMN description text;

HoBrlll cTon6ell 3al0IHIeTCSA 3afaHHEIM [IJIs Hero 3HaueHueM o yMordaHuio (unu 3HauenneM NULL,
ecyu BB He moOaBUTe yKa3aHue DEFAULT).

ITogcka3ka

Hauwnasi ¢ PostgreSQL 11, mo6aBneHue cTonblia C MOCTOSHHBIM 3HAaUEHHEM II0 YMOJIYaHHUIO
6oJiee He O3HAYAET, YTO IIPU BHIIIOJIHEHWNW KOMAHMB ALTER TABLE OymyT U3MEHEHH BCE CTPOKH
TabnuIikl. BMecTo 3TOr0 yCTaHOBJIEHHOE 3HAYEHWEe [0 YMOJIYaHUIO OyHeT ITPOCTO BBIIABATBLCS
IIpu clepyiomeM oOpallleHHH K CTPOKaM, a COXPAHUTCS B CTPOKAaxX IIPHU II€pe3allucH TaOJIHITHL.
Bnarogaps aTomMy omneparnus ALTER TABLE U C 60JTBIIMMY TabIUIlaMHU BHITIOTHSAETCS 04eHb OBICTPO.

OmgHakKO ecnu 3HaYeHWe MO0 YMOJYaHWI0 M3MEeHUYHBOe (Hampumep, 3TO clock_timestamp()), B
KaX[yI0 CTPOKY HYXXHO OyHeT BHECTH 3HadYeHHe, BBIYMCIIEHHOE€ B MOMEHT BBIIOJIHEHHUS ALTER
TABLE. YTOOBI M30€KaTh MOTEHIIMAJILHO [JIMTEJIbHOHN OIlepalliy W3MeHEHMs BCeX CTPOK, €CIH
BBl IIJTAHHUPYETe 3allOJIHUTEL CTOJIOeIl B OCHOBHOM He 3HAYEHWSIMH 10 YMOJIYAHHIO, JIydiile GymeT
mobGaBuUThL cTonOerl 6e3 3HAYEHUS II0 YMOJIYAHHUIO, 3aTEM BCTaBUTh TpeOyeMble 3HAUYEHHS C
IIOMOIIBI0 UPDATE, a IIOTOM OIIPpeneJyInNTL 3Ha4YeHue I10 YMOJ'[‘-IaHI/IIO, KadK OIIMCAaHO HUuXe.

ITpu 5TOM BB MOZKETE CPa3y OIPEeHeIUuTh OrPaHUYEHUS CTOJIOIA, UCIIOIb3YsI OOBIYHBIM CUHTAKCHC:
ALTER TABLE products ADD COLUMN description text CHECK (description <> '');
Ha camom nejie 30eChb MO2KHO HCIIOJIB30BaTh BCE€ KOHCTPYKIKWH, OOIIYCTUMBIE B OIIPEeOEeJIEeHUN CTOJ'[6I_I8.
B KOMaHOe CREATE TABLE. ITomHHUTE OOHAKO, YTO 3Ha4YeHHe II0 YMOJ/ITYaHHUIO HOOJIZKHO YHOOBJIETBOPATH
OAaHHBIM OT'DAHUYEHUAM, YTOOBI ornepanusa ADD BEBEIIIOJIHKMIIACh YCIIEIIIHO. Brel Takke MOXKeTe CHadalla
3amo0JIHUTh CTOJIOEI] IPaBUJILHO, & 3aTeM N00aBUTL OTPaHMYEHUS (CM. HUXKeE).

5.6.2. YpaneHue cTtonbua
Yoanuts CTOHﬁeU,' MOZKHO TakK:

ALTER TABLE products DROP COLUMN description;

60



OmnpeneneHue JaHHBIX

IlaHHBIE, KOTOPHIE OBUIM B 9TOM CTOJIOLE, MCYe3aioT. BMecTe co CcTONOIIOM yHassiIOTCS U BKIJIIOYAIOIINE
ero orpaHudeHus Tabnuikl. OMHAKO €CJIi Ha CTON0el CChIJTaeTCSI OTPaHUYEeHNe BHEIITHET 0 KJTova APYTon
Tabnunpbl, PostgreSQL He ymanuT 3TO OrpaHUYeHUE HesBHO. Pa3pemuTh yfaleHue BceX 3aBUCSIIUX OT
9TOro ctonbiia 06BEeKTOB MOXKHO, T0OaBUB YKa3aHUue CASCADE:

ALTER TABLE products DROP COLUMN description CASCADE;
OO0 MeXaHu3M, CTOSIIIIUK 3a 9TUM, OIIMChIBaeTcsa B Pasmerne 5.14.

5.6.3. lobaBneHue orpaHu4YeHun

st moGaBIeHMsT OTPAHUYEHUS UCIIOIb3YEeTCS CUHTAKCHUC OrpaHudYeHus Tabnuusl. Hanpumep:

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

REFERENCES product_groups;

YTo6el mob6aBuTh orpanundenune NOT NULL, koTopoe Hesnb3s 3amucaTh B BUOE OTPAHHUYEHHUS TaOJIHITH,
HUCTIIONB3YUTE TAKOU CUHTAKCUC:

ALTER TABLE products ALTER COLUMN product_no SET NOT NULL;

OrpaHuyeHWEe MOPOXOAUT TPOBEPKY aBTOMATUYECKHW U OymeT [moOaBIeHO, TOMBKO €CIU  eMy
YIOOBIETBOPSIOT HAHHBIE TAOTUIIH.

5.6.4. YpaneHue orpaHuyYeHus

[ ymaneHuUus orpaHUYEHUS BBl JOJIKHBI 3HATh ero uMsg. Eciu BEI He IpUCBaMBald €My UM, 3TO
HEesIBHO cHejlajia CUCTeMa, U Bl OOJIKHEI BRIICHUTH €Tr0. 30ech MOXKeT ObITh IoJe3Ha KoMaHza psql \d
uMa_rabaunge (MW OPYTHE IIPOrPaMMEI, ITOKa3bIBalolye NoapoOHyo mHopMaluio o Tabnuiax). 3Has
UMSsI, BBl MOXKETE MCII0JIb30BaTh KOMaHMY:

ALTER TABLE products DROP CONSTRAINT some_name;
(ECJ’II/I BEI UM€E€eTe OeJI0 C MMEHEM OT'PaHUYEeHUdA BUOA $2, He 38.6}7JII:T6 3aKJIIOYUTH €TI0 B KaBbIYKH, YTOOEI
9TO OBIJT HOMMYCTUMEIM UOEHTUGUKATOP.)

Kak un IIpKU yOoaJleHnu CTOJ'[6I_Ia, €CJIX BBl XOTHUTE YIOAJIUTh OIrpPpaHUY€eHHEe C 3aBUCHUMBIMU 06"beKTaMI/I,
JIO6aBLTe YKa3aHue CASCADE. HpI/IMepOM TAKOM 3aBUCHUMOCTH MOXKET OBITh OrpaHrN4Y€HHrne BHEIIHEIr O
KJII049a, CBAA3aHHOE CO CTOHGHaMI/I OIrPaHUYEHHU IIEPBUYHOTO KIJII04Ya.

Tak MOXKHO yaaauTh orpanudeHus jao0brx TuoB, Kpome NOT NULL. YTto6w! ynanuTth orpanudenue NOT
NULL, ucnnonb3yiTe KOMaHOy:

ALTER TABLE products ALTER COLUMN product_no DROP NOT NULL;

(Bcmomuute, uto y orpanuydenuit NOT NULL HeT uMEH.)

5.6.5. N13MeHeHue 3Ha4YeHUA No YMOoJIHaHUIO
HasHauutb CTOHGLIY HOBO€ 3HAYEHHE I10 YMOJIITYaHUIO MOZXKHO TakK:
ALTER TABLE products ALTER COLUMN price SET DEFAULT 7.77;
3aMeThTe, YTO 9TO HUKAK He BIUSET Ha CyILIeCTBYIOIIIUE CTPOKHU TaGJ'[I/ILIBI, a IIPOCTO 3a;:[aéT 3Ha4YeHHue 110
YMOJIYaHUIO OJIS IIOCJIeOYIOIINX KOMaHa INSERT.
YT00BI YOAJIINTh 3HA4YEHHUEe I10 YMOJIYaHUIO, BEIIIOJTHUTE:
ALTER TABLE products ALTER COLUMN price DROP DEFAULT;

ITpu 5TOM IO CYyTU 3HAYEHUIO 110 yMOJ4YaHuio ImpocTo npucBauBaetrcsa NULL. Kak crencTBue, OMMNOKU
He OyOeT, ecliu BHI IIONBITAETECh YOAIUTh 3HAYEHUE 10 YMOJIYaHUI0, He ONpeNesIEHHOe SIBHO, TaK Kak
HesIBHO OHO cylecTByeT u paBHO NULL.

5.6.6. 13MeHeHMe TUNa AaHHbIX CTONOLa

Yro6sl mpeobpal3oBaTh CTONOEI] B APYTOM TUII JAaHHHEIX, UCIIOJIB3yHUTEe KOMaH/Y:
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ALTER TABLE products ALTER COLUMN price TYPE numeric(10,2);

Ona OymeT yclielllHa, TONMBKO €CJIM BCEe CYIIEeCTBYIOIWEe 3Ha4YeHWs B CTOIOIle MOTYT OBIThH HESBHO
IpUBENEHH K HOBoMYy Tumy. Ecimu TpebyeTrcst 6oiee CioxkHOe mpeoOpa3oBaHUE, BBl MOXKETe H00aBUTH
yKa3aHue USING, ompefesiollee, KaK IIOIyYUTh HOBLIE 3HAYEHUS U3 CTAPHIX.

PostgreSQL mombeITaeTcsa Takke mpeoOpa3oBaTh K HOBOMY THUNY 3HA4YEHHWE CTOJIOIA II0 YMOJIYaHUIO
(ecmu OHO OIpelesieHO) U BCe CBs3aHHBIE C 3THUM CTOJIOIOM orpaHudeHuss. Ho mpeoGpa3oBanue
MOZKeT O0Ka3aThCsl HEIIPABUJIBHEIM, U TOTTIA BEL IIOJIYYNTE HEOXKHUOAaHHEIE pe3yIbTaThl. [loaToMy 0OBIYHO
Jiydile yOajluTb BCe OrpaHMUYeHHUs cTonOIa, mepen TeM KaK MEHSTh ero THII, a 3aTeM BOCCO3[aTh
MOOU(PUIVPOBAHHBIE HOJIKHEIM 00pa30M OTpaHUYEeHU .

5.6.7. NepenMmeHoBaHue cTonbLa
YT0OBI IEPEeNMMEeHOBATh CTOI0EI], BLEIITOJTHUTE:

ALTER TABLE products RENAME COLUMN product_no TO product_number;

5.6.8. NepenmeHoBaHue Tabnunubl
Tabnuily MOXKHO IepeNMEeHOBaTh TakK:

ALTER TABLE products RENAME TO items;

5.7. NpaBa

Korpa B 6a3e maHHBIX CO3[aETCs 00BEKT, eMy Ha3HAYaeTCs Blafesiel. BragenbuemM 0ObIYHO CTaHOBUTCS
POMb, C KOTOPOI OBLIII BEITIOJHEH ONepaTop Co3maHus. st OONBITHHCTBA THUIIOB 0OBHEKTOB B MCXOIHOM
COCTOSIHUM TOJIBKO Brafenel] (MM Cymeprnoab30BaTellb) MOXKET AeaTh C 0ObEKTOM BCE, YTO YrOAHO.
YT0o06HI pa3pelInuTh UCHO0JIb30BATh €r0 APYTUM POJIAM, HYKHO JaTh UM Nnpaded.

Cy1iecTByeT HECKOJILKO TUIIOB MpPaB: SELECT, INSERT, UPDATE, DELETE, TRUNCATE, REFERENCES, TRIGGER,
CREATE, CONNECT, TEMPORARY, EXECUTE ¥ USAGE. HabGop IIpaB, IPUMEHUMBIX K OIIpPeIeIéHHOMY OOBEKTY,
3aBUCHUT OT Tulla oOnekTa (Tabnuia, ¢GyHKIHMsS ¥ T. O.). bomee mogpoOHO Ha3HaUYeHHWEe I3THUX MpPaB
OIMHCHIBAeTCHA HUKe. Kak MPpUMEeHSIIOTCS 9TH IIpaBa, BBl TAKXKe YBUOUTE B CJIEAYIOIINX pa3mesiax 1 rjlaBax.

HeoTtnemnemoe IIPABO USMEHATH UJIU YOAJIATH OOBEKT UMeeT TOJIBKO BJIapgeJiel] o0BeKTa.

O6'BeKTy MO2KHO Ha3HAYUTh HOBOT'O BjiajeJiblia C IIOMOIIIBIO KOMaHObBI ALTER OJId COOTBETCTBYIOIIIETr O THUIIA
00BEeKTa, HallpuMep:

ALTER TABLE wmmg_rtabaunger OWNER TO HOBRIE BIamgelnel;

Cymnepnosib30BaTe/Ib MOXKET [enaTh 3TO 0e3 OorpaHWYeHUM, a OOBIYHBIM II0JIb30BAaTEIb — TOJIBKO €CJIA
OH SIBISIETCSI OMHOBPEMEHHO TEKYIIUM BilafienblleM oO0beKTa (MJIM YJIeHOM POJIM BaAesiblla) U YJIEHOM
HOBOU POJIN.

1 Ha3HaYeHusa npas mpuMeHsieTcsa KomaHma GRANT. Hanpumep, ecnu B 6a3e DaHHEIX €CTh POJb joe
¥ TabuIa accounts, IIPaBO Ha U3MeHeHHe TaOGIHUITEl MOKHO JaTh 9TOM POJIH TaK:

GRANT UPDATE ON accounts TO joe;

Ecnu BmecToO KOHKPETHOI'O IIPpaBa HalluCaThk ALL, POJIb IMOJIYYMUT BC€ IIPpaBa, IPMMEHUMEIE OJIA o0BeKTa

9TOr0 THUIIA.

J:[JIH Ha3HA4YE€HU IIpaBa BCEM POJIAM B CUCTEME MOXKHO HCIIOJIB30BATh CIIEITNAJIBHOE UMSI «POJIN»: PUBLIC.
TakXke [Ojs yIPOIEHUS yIpaBJIEeHUs POJISIMH, Korga B 0a3e JaHHBIX €CTb MHOXKECTBO IO0JIb30BaTeJEeH,
MOZKHO HAaCTPOUTH «I'PYIIOBEIE» POJIH; ITOApPoOHee 06 3aToM cM. ['taBy 21.

YToOBI MUIIUTH ITOIb30BaTeJIEH ITPaB, UCHOJIB3yHTe KoMaHny REVOKE:
REVOKE ALL ON accounts FROM PUBLIC;

Oco6rle mpaBa Bilagesibila 00beKTa (To ecTh IIpaBa Ha BBIMOJIHEHHEe DROP, GRANT, REVOKE H T. [I.) Bcerma
HEesIBHO 3aKpeIlIeHH 3a BllafielIbIlleM 1 UX Hellb3s Ha3HAYUTh Uk oToOpaTh. Ho Biagenell 06beKTa MOXKeT
JTUIIUTE ce0sT OOBIYHLIX ITPaB, HAIPHUMEpP, Pa3pellIuTh BCeM, BKIodas cebsi, TOTLKO YTeHHe TaOJIHITHL.
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OOGBIYHO PAaCHOPSKATHCS ITPaBaMU MOXKET TOIbKO BiIafesel] 00beKTa (MK Cynepnonb3oBaTesib). OmHAKO
BO3MOXKHO [aTh IIPABO JOCTYNa K 00BEKTY «C IIPABOM IIepefadu», YTO IMO3BOJIUT IOIYyYHUBIIEMY TaKOe
IIpaBO Ha3Ha4aTh ero ApyruM. Eciu Takoe MpaBo Mepemayy BIIOCJIEOCTBUH OymeT OTO3BaHO, TO BCe,
KTO IIOJTy4YMJI JaHHOE MPaBO [AOCTyHa (HEmOCPEeACTBEHHO WJIM IO LIETIOYKe Iepefadi), IOTePsIoT ero.
IMTogpo6Hee 06 aToMm cM. cupaBkKy GRANT u REVOKE.

Bce CyHIeCTBYIOIIYE IIPaBa Mepe4vYucCJI€Hbl HUXKE:
SELECT

ITo3BonsieT BrimonHsaTh SELECT pmmst mo6oro ctonbila MIKM IepPedYrCcIeHHBIX CTONI0IIOB B 3aJaHHOMU
Tabnuile, NMpefCcTaBlIeHUN, MaTIpPEeNCTaBIeHUNW WHIM OPYyroM oO0BeKTe TabiuyHoro Bupa. Takxke
no3BonsgeT BHINONHATE COPY TO. Tlomumo 3Toro, maHHOe IpaBo TpebyeTcs Oy oOpalfeHus K
CyIIeCcTBYIOIIMM 3HaueHUussM cTonbioB B UPDATE unu DELETE. [Ins mocnemoBaTelbHOCTER 3TO
IIPABO ITO3BOJISIET ITOIb30BAThCsI QYHKIMEN currval. [y 60JIbIIuX 0OBEKTOB OHO MO3BOJISIET YUTATH
comepxRUMoe 00beKTa.

INSERT

ITo3BomsieT BCcTaBisATh ¢ momombio INSERT cTpoku B 3amaHHYIO TaOmUIly, TPeACTaBlIeHUE U T. II.
MoxkeT Ha3HA4YaThCHA [OJIT OTHENBHBIX CTOJIOIIOB; B 3TOM CJIydae TOJIBKO 3TUM CTOJIOIIaM MOXKHO
IpUCBauBaTh 3HAUEHUS B KOMaHMe INSERT (Opyrue CTONOIB IONy4YaT 3HAYEHUS 110 YMOJIYaHUIO).
Taxkzxe no3BosisgeT BEIONHATL COPY FROM.

UPDATE

ITo3BonsieT u3MeHsTh ¢ ToMoIbio UPDATE maHHBIE BO BCeX, MO0 TOMBKO ITePedYrCIeHHBIX, CTOJI0IIax
B 3amaHHOM Talbmnuile, mpencTaBnenuu u T. 1. (Ha mpakTuke Ojst 000 HETPUBUAIBHOM KOMaHIHI
UPDATE moTpeOyeTcss ¥ IIpaBO SELECT, TaK KaK OHa MOJIKHA OOpaTUTBCS K CTONOIIaM TaGJIHITHI,
4yTOOBl OIpPeHeuTh, KaKWe CTPOKHU IIOMjIeKaT M3MEHEHWIO, W/WIKW BLIYHCIUTH HOBBIE 3HAYEHUS
cTosb10B.) It SELECT ... FOR UPDATE M SELECT ... FOR SHARE TakxXKe TpeOyeTcs MMEeTh 3TO
IpaBo KaK MUHUMYM [JIsI OOHOTO CTOjOIla, TIOMUMO IIpaBa SELECT. I mocjieqoBaTeIbHOCTEH 3TO
IIPABO II03BOJISIET MOJIb30BaThCSI QPYHKIIMSIMU nextval U setval. s OOIBIINX 0OBEKTOB 3TO MPABO
IIO3BOJISIET 3allMCHIBATh JaHHLIE B 00BEKT UIM 00pe3aTh ero.

DELETE
ITo3BomsieT ygansaTth ¢ moMoIbio DELETE cTpoku u3 TabnmuIlkl, IpeacTaBieHus u T. 1. (Ha npakTuke
1St JTI000# He TPMBHUAIbHOM KOMaHIbl DELETE MOTPeOYeTCs TakKe IMPaBo SELECT, TaK KakK OHA AOJIXKHA
00paTUTHCS K KOJIOHKAM TaOJIHIIEl, YTOOHI OIPEeNesiuTh, KaKUe CTPOKH MOOJiexkaT yOaJIeHUIO. )

TRUNCATE
ITo3BomnsieT onycTomaTh Tabnuiry ¢ noMmoisio TRUNCATE.

REFERENCES
ITo3BonsieT co3maBaTh OTpPaHWYEHWE BHEIIHETO KiIoda, ofpalnaileecs K Tabmuie um
oInpeneneéHHBIM CTONIOaM TabIuIIh.

TRIGGER

I[To3BonsseT co3maBaTh TpUrrep nojisd TaOTUIIHI, npengcCTaBJIeHusa U T. II.

CREATE

s 6a3 OAaHHBIX 3TO IIPABO IIO3BOJIAET CO30aBAaTh B HUX CXEMHEI U HY6HI/IK8.L[I/II/I.

II71s1 cXeM 9TO IIPaBo IIO03BOJISIET CO3MaBaTh HOBEIE OOBEKTEHI B 3alaHHOM cxeMe. YTOOk mepenMeH0BaTh
CYILIECTBYIOIINN O00BEKT, HeoOXomamMo OHITh €ero BiaJenblleM U MMEeTb 3TO IIPaBO MOJIST CXEMHEI,
cofmepzXKallleu ero.

7151 TaGIMYHBIX ITPOCTPAHCTB 3TO IIPABO ITO3BOJISET CO3HaBaThb TAOIUIIEI, MHOEKCH M BpeMeHHHIe
atine B orpegenéHHOM TaOIMYHOM HPOCTPAHCTBE, @ TaKXKe COo3gaBaTh 0a3kbl MaHHBIX, OJIT KOTOPHIX
9TO MIPOCTPAHCTBO OyHeT OCHOBHBIM. (YUTHTE, UTO KOTrfa 3TO IIPaBO OT3HIBAETCS, CYIIECTBYIOIIHE
0OBEKTHI OCTAIOTCS B IPEXKHEM PACIIOI0XKEHUH. )
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CONNECT

ITo3BOJISIET TTOOKITIOUATHCSA K 0a3e JaHHBIX. DTO IIPaBO IIPOBEPSIETCS MPU YCTAaHOBJIEHUU COeOUHEHUST
(B momoTHEHME K YCIIOBUSM, OTIPENEIEHHBIM B KOHQUTYpPAILUMU pg_hba.conf).

TEMPORARY

[To3BONsIET CO3MaBaTh BpEMEHHEIE TaOIHITEL B OIPENeIEHHOM 6a3e TaHHEBIX.

EXECUTE

ITo3BonsieT BBI3BIBATh (QYHKIIWIO UM MIPOLIENYPY, B TOM YHCJIE UCIIOIb30BaTh JII0OLIE OIEPaTOpPHI,
peanu3oBaHHBIE HAaHHOU (GYHKUMEN. DTO €IWHCTBEHHHIM TUII IIPaB, TPUMEHUMBIN K (QYHKIUIM U

poreaypaM.

USAGE

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

Insg cxeM 3TO IMpaBO HAET OOCTYN K COOEPIKAIIMMCSI B HUX OOBEKTaM (IIPEeArnojiaraeTcs, 4To IIPHU
39TOM UMEIOTCS ITPaBa, HEOOXOOUMEIE [JIST OOCTYIIa K caMuM 06beKTaM). [10 CyTH 3TO IIPaBO O3BOJISIET
CyOBEKTY «IIPOCMATPHUBATL» OOBEKTHI BHYTPH CXeMbI. Be3 9Toro pa3pemenus uMeHa 00HEKTOB BCE JKe
MOZKHO OyfeT y3HaTh, HalIlpuMep, 00paTUBIINCEH K CHCTEMHBLIM KaTajioraM. Kpome Toro, eciiu 0To3BaTh
9TO IIPAaBO, B CYLIECTBYIOIIUX CeaHCaX MOTYT OKa3aThCs OMEPATOPHI, AJIT KOTOPHIX IPOCMOTP UMEH
00BEKTOB OBLI BEIIIOJIHEH PaHeEe, TaK YTO 3TO IIPABO HE IO3BOJISIET aOCOTIOTHO HaAEKHO ITEPEKPHITh
OOCTyH K 00bEeKTaM.

I mociemoBaTENbHOCTEN 3TO IIPABO IIO3BOJIAET UCIIOJIb30BATb Q)YHKL[I/II/I currval B nextval.

st TUTIOB ¥ MOMEHOB 3TO IPaBO MO3BOJISIET UCIIOIb30BaTh 3aJlaHHBIN TUII UITA JOMEH ITPU CO3TaHUU
Tabnull, GYHKUUN WU OPYTUX 00BEKTOB CXeMEL. (3aMeTbTe, YTO 9TO IPABO He OrpaHUYUBaeT 00Iee
«HCIOIb30BaHUEe» THIIA, HallpuMep obOpalleHre K 3HAYeHUSIM THUIIA B 3alpocax. be3 aToro mpasa
HeJIb3sI TOJIBKO CO3[aBaTh OOBLEKTHI, 3aBUCSIIME OT 3amaHHOTro Tuia. OCHOBHOE ITpedHa3HadYeHue
9TOr0 IIpaBa B TOM, YTOOBI OTPAHUYUTH KPYT II0JIb30BaTeNel, CIOCOOHEIX CO3laBaTh 3aBUCUMOCTH OT
THIIa, KOTOpPble MOT'YT BIIOCJIEICTBUU IOMENIATh BIafeIbIly TUIIa U3MEHUTD €T0.)

7151 06EPTOK CTOPOHHUX HAHHEIX 3TO ITPABO MO3BOJISIET CO3[aBaTh UCIOIb3YIOININE UX OMIpedesIeHUus
CTOPOHHHIX CEPBEPOB.

[I711 CTOPOHHUX CEPBEPOB 3TO MPABO IIO3BOJISET CO34aBaTh UCIOIb3YIOINNE UX CTOPOHHUE TaOJIMIIH.
HapenéHHble 3TUM IIpaBOM MOTYT TakKXKe CO3[aBaTh, MOOUGUIIMPOBATE UJIM YHAANIATH COOCTBEHHEIE
COIIOCTAaBJIEHUS IIOIb30BaTEJIeH, CBsI3aHHLIE C ONPEeNeIEHHEIM CePBEPOM.

ITpaBa, TpeOylolIuecs O OPyruX KOMaHI, YKa3aHbl Ha CTPAaHUIIaX CIPAaBKHU 3TUX KOMaH/I.

PostgreSQL 1o ymMonmyaHMWIO Ha3HayaeT POJIM PUBLIC IIpaBa [JIs1 HEKOTOPHIX TUIOB O0OBEKTOB, KOIha
9TH 00BEKTHl co3maroTcs. [yt Tabmull, cTonOIOB, ITOCIea0BaTEIbHOCTEN, 00EPTOK CTOPOHHUX MAaHHBIX,
CTOPOHHUX CEPBEPOB, OONBIIMX OOBEKTOB, CXeM U TAOMMYHBIX HPOCTPAHCTB PUBLIC IO YMOJTYAHHUIO
HUKaKWX IIpaB He mojy4daeT. [ OPyTUX TUIIOB 00BEKTOB PUBLIC IIOJIy4aeT CIeAyIoIWe IIpaBa IIo
YMOMUYaHUIO: CONNECT ¥ TEMPORARY (CO3maHMe BpeMeHHBIX Tabmnuil) Omns 6a3 JaHHBIX; EXECUTE — OJIS
dbyHKIIME ¥ npolenyp; USAGE — IJisd sI3bIKOB M THUIIOB HAaHHEBIX (BKIIOYasi JOMeHHI). Brnagemnel o6beKTa,
KOHEYHO XK€, MOJKEeT OTO3BaTh (IIOCPEICTBOM REVOKE) KakK SBHO Ha3HaudeHHEBIE IIpaBa, TaK U IIpaBa II0
yMmomnuauuio. (15 MakcuManbHOU 6€30MaCHOCTY KOMAaHOYy REVOKE HY2KHO BHIIIOJIHSITH B TPAH3aKIIUY,
co3fmarolied 00beKT; TOTma He 00pa3yeTcss OKHO, B KOTOPOM IOPYIOM ITOJIb30BaTEIb CMOXKET 00PaTUTHCS K
00BeKTy.) KpoMme Toro, 9T M3Ha4YalbHO Ha3HavYaeMble IIpaBa 0 YMOJTYaHUIO MOKHO IIEePEOIpPeneuTh,
Bocnonb3oBaBiuchk KoMaHmou ALTER DEFAULT PRIVILEGES.

B Tab6murie 5.1 moka3aHbl OHHOOYKBEHHEBIE COKPAIIEHUsI, KOTOPBIMH 0003HAYAIOTCS 3TH MpPaBa B CITMCKaX
ACL (Access Control List, Criucok KOHTPOJIS [0CTyIla). Bhl yBUOWTE 3TH COKpallleHus B BEIBOJE
TIepevnCcIeHHBIX HU2Ke KoMaH[ psql uinu B ctonbnax ACL B CHCTEMHBIX KaTajlorax.
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Ta6auma 5.1. CokpamiéHHbie 0003HauYeHus1 mpaB B ACL

IIpaBo CokpalieHue IIpMeHHMBbIE€ THIIHI 00 HEKTOB
SELECT r («read», uTeHue) LARGE OBJECT, SEQUENCE,
TABLE (M OOBEKTHI, IOLOOHBEIM
TabnuiaM), cToabel] TaOInIIE
INSERT a («append», mobaBneHue) TABLE, cToy0el] TaOIuIibI
UPDATE w («write», 3anucs) LARGE OBJECT, SEQUENCE, TABLE,
cTojbe1] TaGIuITbI
DELETE d TABLE
TRUNCATE D TABLE
REFERENCES X TABLE, cTOJI0€I] TaOIHuITbI
TRIGGER t TABLE
CREATE C DATABASE, SCHEMA, TABLESPACE
CONNECT c DATABASE
TEMPORARY T DATABASE
EXECUTE X FUNCTION, PROCEDURE
USAGE U DOMAIN, FOREIGN DATA WRAPPER,
FOREIGN SERVER, LANGUAGE,
SCHEMA, SEQUENCE, TYPE

B Tabnuma 5.2 mua Kaxpgoro tuna SQL-o0bekTa [TOKa3aHBI

OTHOCHIIIMEeCsd K HeMYy IIpaBa, C

HWCIIONIb30BaHMEM IIPHUBENEHHBIX BRIl COKpaIllleHWH. TakkKe B HeW O KaXXOgoro THUIIA IIpHUBemeHa
KoMaHpAa psql, KoTopas M03BOJIsIeT Y3HATh, KaKKe IIpaBa HasHaYeHb! [jIsi 00beKTa 3TOr0 THUIIA.

Ta6muoa 5.2. CBogka nmpaB JOCTyIIa

Tun oo0beKTa Bce npaBa IIpaBa PUBLIC no | Komanpna psql
YMOJITYaHHUIO
DATABASE CTc Tc \1
DOMAIN U U \dD+
FUNCTION UJIU PROCEDURE | X X \df+
FOREIGN DATA WRAPPER |U HET \dew+
FOREIGN SERVER U HeT \des+
LANGUAGE U U \dL+
LARGE OBJECT rw HeT
SCHEMA ucC HeT \dn+
SEQUENCE rwU HeT \dp
TABLE (1 00BEKTHI, |arwdDxt HeT \dp
nonoOHbBIe Tabiuiam)
Cronberr TabIHIIEL arwx HeT \dp
TABLESPACE C HET \db+
TYPE U U \dT+

IlpaBa, Ha3HAYEeHHBIE [OJIs OMNPEOEeNEéHHOro O0BeKTa, BEIBOOSITCSA B BHUOE O9JIE€MEHTOB aclitem, TOe
KaX[Obl aclitem OTpazkaeT pa3pelleHus, KOTOphle OBIJIM IIPEemoCTaBIeHBl CYOBEKTY OIIpPemeléHHBIM
npaBopmaTeneM. HampuMmep, 3a0ucCh calvin=r*w/hobbes 03Ha4YaeT, YTO POJIb calvin UMEET IPaBo SELECT
(r) c BO3MOKHOCTHIO Iepenauu (*), a TakXKe HellepemaBaeMoe MpaBo UPDATE (w), 1 06a 9T mpaBa OaHHI
€My PONbI0 hobbes. Ecu calvin mMeeT OJIsi 9TOTO OOBEKTa U OPYTHE IIpaBa, HPEOOCTABJIEHHBIE €My
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OpyTruM IIpaBofiaTeJIeM, OHU BHIBOASATCS B OTAENIBHOM 3JIEMeHTe aclitem. ITycToe nose npaBooOnagaTens
B aclitem COOTBETCTBYET POJIM PUBLIC.
Hanpumep, IpennonoXkuM, 4To [I0JIb30BaTeNlb miriam CO3RAET TaOIUIILl mytable U BEIIIOIHSAET:

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

Torma komanpga \dp B psql mokaxkeT:

=> \dp mytable
Access privileges

Schema | Name | Type | Access privileges | Column privileges | Policies
———————— o
public | mytable | table | miriam=arwdDxt/miriam+| coll: + |
\ \ | =r/miriam + | miriam_rw=rw/miriam |
\ \ \

admin=arw/miriam \ \
(1 row)

Ecnmu cronbenr «IIpaBa moctyma» (Access privileges) mns maHHOTo 00BeKTa IIyCT, 3TO 3HAYMUT, UTO
onsi o0beKTa OEeMCTBYIOT CTaHOApPTHHIE MIpaBa (TO €CTh 3alKCh IIPaB B COOTBETCTBYIOIIEM KaTajlore
cogmepxuT NULL). [IpaBa 1o ymMon4aHUIO BCerfa BKI/II0UAIOT BCe IIpaBa OJid Blafdenblla ¥ MOTYT TakK¥XKe
BKJIIOUYATh HEKOTOpPHIE MpaBa [jis PUBLIC B 3aBUCHUMOCTH OT THUIA 00BEKTa, KaK Pa3bsCHSIJIOCH BHIIIE.
INepBast KoMaHaa GRANT MJIM REVOKE IJid 00BbeKTa ITPUBOAUT K CO3MAHHUIO 3alMCH ITPaB II0 YMOJIYaHUIO
(mampumep, {miriam=arwdDxt/miriam}), a 3aTeM H3MEHSET 3Ty 3alUCh B COOTBETCTBUU C 3aaHHBIM
3anpocoM. [Togo6HEIM 06pa3oM, CTPOKH, ITOKa3aHHbIe B cTonlue «IIpaBa gocTtymna K ctosbiam» (Column
privileges), BEIBOHOSITCS TOJBKO [JIsI CTONOILIOB C HECTAaHOAPTHHIMM HpaBaMu OOCTyHa. (3aMeThTe, YTO
B OAaHHOM KOHTEKCTe IIO[] «CTaHOapTHBIMU IIpaBaMu» BCETrda IIOOPa3yMeBaeTCs BCTPOEHHEBIN HabGop
mpas, mpenonpeneeHHbIN Oas Tuila o0bekTa. Ecnu ¢ 06beKTOM CBsi3aH HAOOp IIpaB IO YMOTYaHUIO,
MMONy4YeHHEIH MOoCIe U3MeHeHUs B pe3ynbTaTe ALTER DEFAULT PRIVILEGES, U3MEHEHHBIE ITpaBa OymyT
Bcerja BEIBOOUTHCS SIBHO, IOKa3biBas 3¢ ¢GeKT KOMaHabl ALTER.)

3aMeThTe, 4TO IIPaBO PACIOPSIKEHUS ITPaBaMu, KOTOPOE UMEET BIafenell, He 0OTMeYaeTCsl B BEIBOOUMOH
CBOJKe. 3HAKOM * OTMEYAaIOTCs TOJIBKO Te IIpaBa C IIPAaBOM Iepefaydy, KOTOpPhe ObUIHM SBHO Ha3HAYEHBI
Komy-nubo.

5.8. MOAUTUKM 3aLLUTbI CTPOK

B momonHeHMe K cTaHOapTHOM cucTeMe mmpaB SQL, ynpasnsemoit komaumoit GRANT, Ha ypoBHe TabuIl
MOZKHO ONPENENIUTb NOAUMUKU 3aW,UMbl CMPOK, OTPAaHUYUBAIOIINE [JI I0JIb30BaTelell Habophl CTPOK,
KOTOpBEIE MOTYT OBITH BO3BpAIleHbl OOBIYHBIMU 3alpocaMu MM [00aBleHBl, U3MEHEHB U yHOaJIeHH
KOMaHOaMH{, U3MEHSIONIMMY JaHHble. 9TO Ha3bIBAaeTCA TaKxkKe 3awumol Ha yposHe cmpok (RLS, Row-
Level Security). Ilo ymomyaHuio TaGiuIll HE MMEIOT IIOJIMTHUK, TaK 4YTO €CliM cucteMa IpaB SQL
paspelraeT moJIb30BaTEII0 AOCTYII K TabJuile, BCe CTPOKM B HEM OJMHAKOBO OOCTYIHBI OJIS YTEHUS WU
U3MEHEHHUS.

Korpa mns TaGauilbl BKIIOYAETCS 3alllUuTa CTPOK (¢ moMoIbio KoMmaHasl ALTER TABLE ... ENABLE ROW
LEVEL SECURITY), Bce 0OBIYHBIE 3aIIPOCH! K TabjHIle Ha BEIOOPKY MM MOOU(MUKAIIUIO CTPOK HOJIZKHEI
pas3pemiaTbCcsa MOMUTHUKOM 3aIluTh CTPOK. (OmHAKO Ha Blagesnbla TaOMHILI TaKue ITOMTUTHUKKA OOBIYHO
He melcTBYIOT.) Ecnm monuTuKa Oiis TaOnuIlkl He ompedesieHa, MPUMEHSeTCS IOIWTHKA 3alpeTa IIo
YMOJIYQHHIO, TaK YTO HUKAKHWEe CTPOKH B 3TOM Talbjulle HENb3s YBUOETH HINM MOOuGUIIMpPOBaTh. Ha
omeparuu c TabJIUIIeH B IIeJI0OM, TaKHe KaK TRUNCATE U REFERENCES, 3allliTa CTPOK HEe paCIpOoCTpaHsIEeTCA.

[TonMuTHUKYU 3alIUTH CTPOK MOTYT IIPUMEHSTHCS K ONpenesIEHHBIM KOMaHIOaM U/UIN PoiasaM. ITOMUTUKY
MOZKHO OIIpeieIUuTh KaK IIPUMeHsIeMyI0 K KoMaHagaM ALL (BceM), 00 SELECT, INSERT, UPDATE U DELETE.
Kpome TOT0, TONMUTHUKY MOZKHO CBSI3aTh C HECKOJIBKMMU POJISIMHU, IIPU 9TOM [AENCTBYIOT OOBIYHEIE ITPABUIIA
YJIeHCTBA U HACJIeJOBaHMUSI.

YtoOBl oOmpemesiuTh, KaKWe CTPOKH OydyT BHUOUMBIMH WM MOTYT HM3MEHSThCA B Tabmuile, [Ois
MMONMUTHUKHM 3aaéTCsI BBIPaXkKeHHe, BO3Bpalllaiollee JIOTUYECKUH pe3ysbTaT. OTO BHIpaxkeHue OymeT
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BBIUMCIIATHCS [JIST KaXKAOW CTPOKH Ilepeld APYTHMMH YCIOBHUSIMH WU (QYHKIUSIMU, ITOCTYHAIOUIUMU K3
3ampoca monb3oBaTess. (EQUHCTBEHHBIM HMCKIIIOYEHHEM K3 3TOT0 IIPaBUJIA SIBISIOTCS TrepMeTHuYHbe
GbyHKIMY, KOTOPHIE TAPAHTUPOBAHHO HE JOMYCKAIOT YTeYKN HHGOPMAaLMH; ONITUMHU3aTOP MOXKET PEITUTh
BBEIIIOJIHUTH OTH (YHKIUM OO IIPOBEPOK 3amIMUTHl CTPOK.) CTPOKH, O/ KOTOPHIX 3TO BHIPAXKEHUE
BO3BpalllaeT He true, obpabaThiBaThCs He OymyT. YToOBI HE3aBHCHMO YIIPaBASTh HabOpPOM CTPOK,
KOTOpPBIE MOXKHO BUIOETHL, U Ha60p0M CTPOK, KOTOPEIE MOZKHO MO,'E[I/I(bI/II_II/IPOBaTB, B IIOJINTHUKE MOZKHO
3ayiaTh OTAEebHEIE BEIPaXKeHUs. BripakeHuss moNIUTUK oOpabaTHBalOTCS B COCTaBe 3ampoca C IIpaBaMu
HCIIOMHSIONIEr0 ero MoIb30BaTeJIsI, HO [JIs 00palleHus K JaHHBIM, HEIOCTYITHEIM 3TOMY ITOJIE30BaTEITo,
B 9TUX BHIPAXKEHUSIX MOTYT IIPUMEHATHCS PYyHKIIUU, OTIpeAesiole KOHTEKCT 0€301aCHOCTH.

Cyreprnosyib30BaTeNN U POJIM C aTpuOyTOM BYPASSRLS Bcerma obpallaroTcs K Tabmulie, MUHYS CUCTEMY
3amuTH CTPOoK. Ha Bnamenbiia TaGmUIlLI 3allTa CTPOK TOXKE He MeNCTBYET, XOTSI OH MOKET BKITIOUUThH €€
Io7si ceOst MPUHYOUTENBHO, BEIIOMHUB KoMauny ALTER TABLE ... FORCE ROW LEVEL SECURITY.

Heotwremnemoe IIPABO BKIIOYATh HMJIM OTKIIIOYATH 3AlllUTy CTPOK, a TAKXKe€ OIIpeneydThb IIOJIMTUKHU OJId
TaGJ'II/ILU:I, “MeeT TONIbKO eé BJIapgeiien.

Ins co3gaHus MONMUTUK NpedHa3dHadeHa Komanga CREATE POLICY, gna uamenenuss — ALTER POLICY,
a ons yoanernus — DROP POLICY. YTo6bl BKTIOYUTE UJIM OTKJIIOUUTE 3AIIUTY CTPOK [JIS1 OTIpeneleéHHOM
TaOIHUIILI, BOCIIONb3yHTeCch KoMaumoi ALTER TABLE.

Kaxmoy monuTuKe HasHadYaeTCs UM, IIpu 3TOM MOJIA OITHOM Ta6HI/ILIbI MOZKHO OIIpeneyInTb HEeCKOJIBKO
MONMUTUK. TaK KakK IIOJINUTUKHU IIPUBA3aHBI K Ta6HI/ILIaM, Kaxpgasi IIOJIMTHUKa OJId TaﬁJ'II/II_IBI OOJIZKHAa UMETb
YHHUKAJIBHOE UMS. B Pa3HEBIX TaGJ'II/II_IaX IIOJIMTUKU MOT'YT UMETh OOUHAKOBEIE UMEHA.

Korma x ompenenéHHOMY 3alpoCy IPHUMEHSIOTCS HECKOJIbKO IIOJIMTHK, OHU 00beguHSI0TCS Jubo
JIOTUYECKUM CJI0XKeHUeM (eClIy IONUTUKK Pa3pelInTeNlbHEIe (110 YMOTYaHUIo)), 1100 YMHOXKeHueM (ecnu
TIOIUTUKY OTPaHHUYKTEeNIbHEIE). ITO I0JO0HO TOMY, KaK HeKOTopasi poJjb IIojiydyaeT IIpaBa BCeX POJiel, B
KOTOpPEIE OHA BKJII0UeHa. Pa3pemuTensHble U OTPaHUYUTENIBHEIE IIOTUTUKNA PACCMaTPUBAIOTCSI HUXKE.

B kauectBe IIPOCTOTrO IIpHMeEpPa, CO3OaTh IIOJIMTHUKY [OJId OTHOIIEHHUSA account, IO3BOJIAIOIIYIO TOJIBKO
YJIeHaM POJIM managers O6paH.IaTbC$I K CTpOKaM OTHOIIIE€HHUA U IIPK 3TOM TOJIBKO K CBOUM, MOZKHO Tak:

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

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

OTa mOJWTHKA HEeSBHO IIOApa3yMeBaeT U MpemioxkeHWe WITH CHECK, HOEHTHYHOE IIPemIOKEeHUIO
USING, I0O3TOMY YKa3aHHOE OrpaHM4YeHHe NPUMEHSIeTCS M K CTPOKaM, BRIOMpaeMBIM KOMaHOOW (Tak
4YTO OOWH MEHeXep He MOXKET BHIIIOJHUTbL SELECT, UPDATE WM DELETE [JISI CYIIECTBYIOIINX CTPOK,
MIpUHAAIeXKallluX IPYTroMYy), ¥ K CTPOKAaM, U3MeHsIeMBEIM KOMaHIoH (TaK YTO KOMaHOaMu INSERT ¥ UPDATE
HeJb3sl CO3[aTh CTPOKH, IPUHAAJIeXKalllue OIpyroMy MeHeaxepy).

Ecnu posnb He 3agaHa, MuO0 3aJaHO CIIENMAIbHOE MMSI II0JIb30BaTes PUBLIC, IOJUTHUKA IPUMEHSIETCS
KO BCEM IIOJIb30BATEJIIM B JaHHOHW cucTeMe. UTOOBI BCe IOIB30BATENIM MOTJIM OOPATUTHCS TOJIBKO K
COOCTBEHHOM CTPOKE B TaOMHUIE users, MOXKHO MPUMEHUTH ITPOCTYIO MTOTUTHUKY:

CREATE POLICY user_policy ON users
USING (user_name = current_user);
910 paboTaeT MOmOOHO MPENBIAYIIEMY TPUMEDY.
YT0oOHI OoImpeneisinThb OJid CTPOK, JIOG&BHHGMBIX B Ta61muy, OTOEJIbHYIO ITIOJIMTUKY, OTIIMYHYIO OT IIOJIMTUKH,
Ol"paHI/I‘{I/IBaI-OH.Ieﬁ BUOWMEBIE CTPOKH, MO2KHO CKOM6HHI/IpOBaTL HEeCKOJIBKO IIOJIUTUK. CJ'IGJIYIOI.T.IEIH IIapa

TIOJINTUK ITO3BOJIUT BCEM II0JIb30BATEJISIM BUAETH BCE CTPOKH B TAOJIHIE users, HO U3MEHSITH TOJIBKO CBOIO
COOCTBEHHYIO:

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

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

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

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

Huxke mokaszaH pa3BEPHYTHIM OPUMEDP TOrO, KaK 3TOT MEXaHW3M 3allUThl MOXKHO HIPUMEHSATH B
MTPOU3BONCTBEHHOM cpene. Tabnuia passwd UMUTHPYET (aiin maposei B Unix:

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

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

)i

CREATE ROLE admin; —-- AOMHHHCTPAaTOP

CREATE ROLE bob; —— OOBLIUHBIE TTONbL30OBATENb

CREATE ROLE alice; —- OOBIUHBIM MONbL30BATENb

—— Hanomn"endue TabIMULEBL
INSERT INTO passwd VALUES

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

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

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

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

—— Co3nmaHHe MNOIHTHK

—— AIMUHHCTPATOP MOXET BHIETb M HOOaBNATH INIOOBE CTPOKHU

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

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

—— OObIYHBIE MOJNb30OBATENM MOI'YT HM3MEHATh COOCTBEHHBIE OAHHBIE, HO

—— He MOTYT 33aIaTb IPOH3BONBHYIO OOONOUKY BXOIA

CREATE POLICY user_mod ON passwd FOR UPDATE

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

shell IN ('/bin/bash','/bin/sh', '/bin/dash','/bin/zsh', '/bin/tcsh"')
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—— AIOMUHUCTPATOPE MONyUYailoT BCe OOLIUHBIE MIpaBa
GRANT SELECT, INSERT, UPDATE, DELETE ON passwd TO admin;
—— [lonb30BaTENdM pal3peumaeTcd UYTeHHe TONbKO OOmemOCTYIHLBIX CTONOIIOB
GRANT SELECT
(user_name, uid, gid, real_name, home_phone, extra_info, home_dir, shell)
ON passwd TO public;
—— [lonb30OBaTENdM paspenmaeTcd H3MeHeHUe ONpenenéHHbBIX CTOINOIIOB
GRANT UPDATE
(pwhash, real_name, home_phone, extra_info, shell)
ON passwd TO public;

Kaxk u mobrle cpeacTBa 3alllMTH, BaKHO IIPOBEPUTDH MOJUTUKH, U YOEOAUTHCS B TOM, YTO OHHM pPaboTaioT
oxupgaeMbiM 0o0pa3zoM. [IpuMEeHHTENBHO K HPENBIAYIIeMYy IIPUMEPY, 3TH KOMaHABl ITOKA3BIBAIOT, YTO
CcHCTeMa pa3pelleHui paboTaeT KOPPEKTHO.

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

SET
postgres=> table passwd;

user_name | pwhash | uid | gid | real_name | home_phone | extra_info | home_dir

shell

——————————— e e e e s e e
+ ___________

admin | xxx \ 0 | 0 | Admin | 111-222-3333 | | /root

| /bin/dash

bob | xxx \ 1 | 1 | Bob | 123-456-7890 | | /home/bob

| /bin/zsh

alice | xxx \ 2 1 | Alice | 098-765-4321 | | /home/alice
| /bin/zsh

(3 rows)

—— IlpoBepuM, UTO MOXEeT HenaTb AnuUca

postgres=> set role alice;

SET

postgres=> table passwd;

ERROR: permission denied for relation passwd

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

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

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

postgres=> delete from passwd;

ERROR: permission denied for relation passwd

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

ERROR: permission denied for relation passwd

—— Amnuca MOXeT H3MEeHUTH COOCTBEHHBIH NAPOIb; IMOMNBITKYH NOMEHdThH OPyrue mnaponu RLS OpocTo
HUIHOPHPYET
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postgres=> update passwd set pwhash = 'abc';
UPDATE 1

Bce momuTHKHM, co30aBaeMbIe [0 3TOTr0, OBIIM Pa3peIuTeTbHLIME, YTO 3HAYHUT, YTO IIPH NPHUMEHEHUH
HECKOJILKUX ITOJINTUK OHU 00LeINHSIINCE JIOTHYECKUM onepaTopoM «MJIM». XOTs MOXKHO CO30aTh TaKue
pas3pemmnTenbHble TOJIUTUKH, KOTOPhIe OYAYT TOJIBKO pa3pelnaTrh JOCTYI K CTPOKAaM IIPU OIIPedeTEHHBIX
YCJIOBUSIX, MOXKeT OBITh HPOINe CKOMOWHWPOBATh Pa3pelInTeIbHbIE IOJUTHKU C OTPAHUYHUTEILHBIMHU
(KOTOPBIM [HOJIXKHBI YIOOBJIETBOPSATH 3alMCH W KOTOPHIE OOBEOUHSIIOTCS JIOTMYECKHM OIIePaTOpPOM
«H»). B pa3BuTHe IpeObIAyIIero npuMepa Mb H00aBUM OTPaHUYUTEIIFHYIO HMOJIMTUKY, Pa3peIlarolnyio
agMUHUCTPATOPY, HOOK/IIOYEHHOMY 4Yepe3 JIOKaJIbHBEIM cokeT Unix, obpallaTbCsa K 3allMCIM TaOIHIThI
passwd:

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

3aTeM MBI MOXKeM yOeOuTbCs, YTO aOMUHHCTPATOP, IMOAKIIOYEHHBLIM IO CEeTH, He YBUOUT HUKAKHX
3amucen, 6aromapsa 3TOM OTPAHUYUTEILHOMN IIOIUTHKE:

=> SELECT current_user;
current_user

=> select inet_client_addr();
inet_client_addr

127.0.0.1

(1 row)

=> SELECT current_user;
current_user

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

=> UPDATE passwd set pwhash = NULL;
UPDATE O

Ha IIPOBEPKHU CCBIJIOYHOM II€JIOCTHOCTH, HaIIpyMeD, Ha OTPaHUYE€HUd YHUKAJIbBHOCTHU Y BHEIIITHUE KJIIO4YH,
3allliTa CTPOK HUKOI'OAa He PACIIPOCTPAaHsAETCH, 4yTOOBI He HapyliajiaChk LEJIOCTHOCTE HAaHHBIX. HOBTOMy
OpPraHm3aluioO U IIOJIMTUKHW 3alllUTEI HA YPOBHE CTPOK HeO6XOJII/IMO TIIAQTEJIbHO HpOpa6aTBIBaTb, YTOORI HE
BO3HUKIIU «CKPEITHIE KaHAJIBI» YTEYKHU I/IH(bOpMaLII/II/I qyepe3 3TU ITPOBEPKU.

B HEKOTOPHIX CIydYasix BazKHO, 4YTOOHI 3aI[UTa Ha YPOBHE CTPOK, Ha0O0OPOT, He fmelicTBOoBana. Hampumep,
Pe3epBHOE KOIMPOBAHME MOXKET OKa3aThCs ITPOBAJIbHBEIM, €CIIM MEXaHW3M 3alllUTH Ha YPOBHE CTPOK
MOJi9a He [acT CKONWPOBaTh KakKue-TMOO0 CTPOKHU. B TakoM ciiydae BB MOXKETE YCTAaHOBUTDL [IJIS
mapaMeTpa KOHQUTrypanuu row security 3HaueHue of f. ITo caMo 1o cebe He OTKJIIOUUT 3alllUTy CTPOK;
IpU 3TOM OpPOoCTo OyHeT BhIigaHa OmInOKa, eClIu pPe3yIbTaThl 3ampoca OTGUIBTPYIOTCS IIOMUTHUKOM, C TEM
YTOOBI MOXKHO OBINIO U3YYUTH NPUUYUHY OMIUOKYU U YCTPAHUTH €€.

B mpuBenéHHBIX BHINIE MIPUMEpPax BBIPaXKEHUS IOMUTHUKK YYUTHIBAJIM TOJILKO TEKYIMe 3Ha4YeHUsS B
3ampanrmBaeMoOu MM U3MEeHsIeMOU CTPOKe. ITO CaMbIi MPOCTOM 1 Hanubonee shHEeKTUBHEIHM II0 CKOPOCTH
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BapHaHT; II0 BO3MOXKHOCTH Pean3alnio 3allUThl CTPOK CJIEOYeT IPOEKTUPOBATh UMEHHO Tak. Eciu xke
OJISI IPUHSTUS PELMIEHUSI O OOCTyIe HeoOX0OuMo 00paIlaThCs K IPYTUM CTPOKAM UJIM APYTUM TabiuiaM,
9TO MOJKHO OCYIIEeCTBUTH, IIPHMEHSS B BBIPAXKEHUSX IIOJIUTUK BJIOXKEHHBIE SELECT WU (QYHKIUU,
copmepxkaiiue SELECT. OgHaAKO Y4YTUTE, YTO IIPHM TAKOM peayu3aldi BO3MOXKHHBI YCJIOBUS TOHKM, YTO
YpeBaToO yTe4YKoM MHpOpMalMU, eC/I¥ He IIPHUHSATh MEPHl TPEIOCTOPOXKHOCTH. HanpuMep, pacCMOTPUM
CIIEYIOITYI0 KOHCTPYKIIUIO TabIunII:

—— 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 maHHOH 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 uHbopMaliuel, nonaradch TONbKO Ha RLS
GRANT ALL ON information TO public;

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

BEGIN;

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

UPDATE information SET info = 'secret from mallory' WHERE group_id = 2;
COMMIT;
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Ha mepB&Iii B3T/IA4 BCE HOPMAJIbHO; mallory HU IIPU KaKMX YCIOBUAX He NOJIZKHA YBUHAETh CTPOKY «secret
from mallory». OgHako 3mech BO3MOXKHO yciaoBue TOHKU. Ecnu Mannopu (posb mallory) IapajjiesibHO
BLITIOJIHAET, CKaXKeM:

SELECT * FROM information WHERE group_id = 2 FOR UPDATE;

U e€ TpaH3aKIus B pexXxmMe READ COMMITTED, OHa CMOXKeT yBuaeTh «secret from mallory». 3To
TIPOU3OUMET, €C/IU €€ TPaH3aKIUA OOUMET OO0 CTPOKU information cpaly MOCJe TOTO, KaK 3Ty CTPOKY
u3MeHUT Amnmca (poib alice). OHa 3abJokupyeTcs, oxwupas (PUKCHUPOBAHUS TPaH3aKIMM ANHWCH, a
3aTeM ITPOYUTAET U3MEHEHHOE COIePKUMOe CTPOKH OJiarofaps MpeioKeHnI0 FOR UPDATE. OgHaKO IpHu
9TOM U3MEHEHHOE COOEepPXKUMOE users He OyOeT NPOYUTAaHO HEeSIBHHIM 3allpoOCOM SELECT, TakK KaK 3TOT
BJIOZKEHHBIM SELECT BBIIOJIHSIETCS 6e3 yKa3aHUs FOR UPDATE; BMECTO 9TOTO CTPOKa users YUTAETCS U3
CHMMKa, IOJIy4YeHHOTO B Havajie 3ampoca. TakKuM o0pa30oM, BhHIpaXKeHue MMOJIUTHKH HPOBepsieT cTapoe
3Ha4YeHNe YPOBHS IIPUBUIETUH OJIb30BaTENI mallory U IIO3BOJISET €M BUETh U3MEHEHHYIO CTPOKY.

O6oiiTu 3Ty IpPoO6JjieMy MOXKHO HECKOJIbKMMHU ciiocobamu. [lepBoe IpocToe pellleHHWe 3aKJIlo4YaeTcs B
WCIONB30BAHUU SELECT ... FOR SHARE BO BJIOKEHHBIX 3ampocax SELECT B IOJIMTHUKAX 3aIUTHI
cTpok. OmHAKO OJIsi 3TOT0 MOTPebyeTCs maBaTh 3aTPOHYTHIM II0JIE30BATEJNISIM IIPABO UPDATE B ILIEJIE€BOM
Tabmuile (30ech users), YTO MOXKeET OHITh HexXenaTenbHO. (XOTd MOXKHO HPUMEHUTHL eINé OnHY
IIOJIMTUKY 3alllUTEl CTPOK, 4yTOOBI OHU HE MOTJIH IIPAaKTU4YEeCKH BOCIIOJIB30BATBECA 3THM IIPaBHUJIOM;
60 IMOMECTHUTDb BIIOXKEHHBIM SELECT B (GYHKIIUIO, ONPENesIsTIoNyi0 KOHTEeKCT Oe3omacHocTH.) Kpome
9TOr0, aKTUBHOE MCIIO/Ib30BaHHEe OJIOKMPOBOK CTPOK B Ie1€BOM Tabiulle MOXKET IOBJIeYh IIPOOJIEMEI
C TIPOM3BOAUTENTLHOCTHIO, OCOOEHHO TIPW YACTHIX M3MEHEHUSX. [Ipyroe pelieHue, MPakKTUYHOE, eCITH
uesneBas TabauIla U3MEHSIETCS HEYACTO, 3aKJII0YaeTCs B OJIOKUPOBKE 1EJIEBOM TAOIUITE B peKUMe ACCESS
EXCLUSIVE IIPYU U3MEHEHUH, YTOOB HUKaKUe MapajiyielbHbIe TPaH3aKIMKU He BUOEJIN CTaphle 3HAYEHUS
CTPOK. JIn6G0 MOZKHO IPOCTO HOKAATHCS 3aBEPIIEHUS BCEX ITapaslIeIbHBIX TPAaH3aKIMH IT0C/ie U3MEeHEHUST
B IleJ1eBO¥ TabuIle, Ipexkae YeM BHOCUTh U3MEHEHUSI, PaCCUYNTAaHHBIE HA HOBBIE YCIIOBHSI 0€30MaCHOCTH.

3a momoJIHUTENbHEIME nogpobHocTsaMu obpaTtutech K CREATE POLICY u ALTER TABLE.

5.9. CxeMbl

KnacTtep 6a3 manubix PostgreSQL copmepzKUT OOWH MJIM HECKOIbKO MMEHOBAHHBIX 3K3eMIIJITPOB 0as.
Ha ypoBHe KiacTepa CO3HAlOTCS POJIU U HEKOTOphle Apyrrve oO0bLeKTH. IIpu 5TOM B paMKax OZHOTO
TIOAKJTIOYEHMS K CepBepy MOXKHO o0palaThbCs K JaHHBIM TOJIBKO OHOM 6a3kl — TOM, YTO Obljla BEIOpaHa
IPU YCTAHOBJIEHUU COEIUHEHUS.

IIpuMmeyanue

TTonk30BaTenu KilacTepa He 00s3aTelbHO OyAyT MMETh MOCTYI KO BceM 0a3aM HAaHHBIX 3TOTO
KjacTepa. ToT (akT, YTO PONIM CO37AIOTCS Ha YPOBHE KjacTepa, O3HadYaeT TOJIBKO TO, YTO B
KJlacTepe He MOXKeT OBITh OBYX POJIEd joe B pPa3HBIX 06a3ax HaHHBIX, XOTS CHUCTEMa MO3BOMSET
OTPAHUYUTH AOCTYII joe TOIBKO HEKOTOPHIMU 6a3aMu OaHHBIX.

Baza OAaHHBIX COOEP2XKUT OOHY NI HECKOJIBKO KMEHOBAHHEBIX CXeM, KOTOPEIE B CBOIO O4Yepedr comepzxkKarT
TaGJ’II/IHI:I. CxeMBI Takke comepzKaT MMEHOBAHHEIE 00BEKTEI OPyrux BHOOB, BKJIIIOYas THIIBI HAaHHBIX,
(by'HK].[I/II/I X1 OIIepaTopHkI. OJIHO U TO Xe UMA 00BbeKTa MOXKHO CBO6OJ1HO HUCIIOJIB30BAaTh B PA3HBIX CXEeMaAX,
HaIpUMeEp U schemal, B myschema MOT'YT COOEpPzKaThb TaOJIUIEl C UMEHEM mytable. B oTnuume ot 0a3
OaHHBIX, CXEMBI HE OTPAHUYHNBAIOT OOCTYII K OAaHHBIM: IIOJIb30BATEIN MOI'YT O6pa]l[aTbCH K 00beKTaM B
mo60oi cxeMe TeKyIel 6a3bl JaHHBIX, €CJIM UM Ha3Ha4YeHbl COOTBETCTBYIOIINE IPaBa.

EcTh HECKOIBKO BO3MOIKHEIX OGBHCHGHHﬁ, OJisi 94ero CTOUT IIPUMMEHATE CXEMBEI:

* Yrto6rl opHy 6a3y maHHBIX MOTJIHM MCIIOJIh30BaTh HECKOJILKO II0JIh30BaTeiel, He3aBUCUMO OPYT OT
opyra.

* YTo6Bl 00BeOUHUTH 0OBEKTH 6a3bl HAHHBIX B JIOTHYECKHE IPYINH OIS 00JIeTYeHUS YIIPaBlIeHUsI
UMU.
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e YToOH B OOHOM 0a3e COCYIIeCTBOBAJIM Pa3HbIe IIPUIOKEHUS, U IIPU 3TOM HEe BO3HUKAJIO KOH(MIIUKTOB
HUMEH.

CxeMHbl B HEeKOTOPBIM CMEICJIE momoOHBI KAaTaloraM B OHepaHI/IOHHOfI CucrteMe, HO OHU Heé MOI'yT ORITH
BJIO2KE€HHBIMMU.

5.9.1. Co3paHue cxembl

s co3manusa cxeMsl ucnonblyercsa Komanga CREATE SCHEMA. T1pu 9TOM BEL OIPEREISIETE UM CXEMEL
II0 CBOEMY BHIOOPY, HAIIpUMEpP TaK:

CREATE SCHEMA myschema;

YToOH co3naTh 00BEKTHL B CXeMe UIIM 00paTUTHCS K HUM, YKa3bBaliTe No/sHOe UMS, COCTosllee U3 UMEH
CxeMbl 1 00bEeKTa, Pa3OesIEHHBIX TOYKOM!:

cxeMa.rabnuia

9toT cuHTaKcHuC paboTraeT Be3de, rme OXKUOAeTCAd MM TaOIUIE], BKIOYAs KOMAHOB MOOUMUKAIINU
TaOIUITE ¥ KOMaHOb 00pab0TKY JaHHBIX, 00CyKOaeMble B CIIeNyIOmuX ritaBax. (11 KpaTKOCTH MHI OymeM
TOBOPHUTBH TOJIBKO O TaBGJIMIIaX, HO BCE 3TO PACIPOCTPAHSIETCS U Ha OPYTHUe TUIIE UMEHOBAaHHBIX 00HEKTOB,
HaIlpuMep, TUIH ¥ QYyHKIMN.)

EcTn emie 6oee oOIIMYA CUHTAKCHC
fasza_gaHHBIX.CxeMa.TabnHia

HO B HACTOSIIee BpeMs OH IIOANEePKUBAETCS TOIBKO OJig (OpMajbHOTO COOTBETCTBUSA cTaHAapTy SQL.
Ecnu BH yKa3biBaeTe 6a3y JaHHBIX, 9TO MOXKET OBITh TOIBKO 0a3a JaHHBIX, K KOTOPOM BHI IMOAKJTIOUYEHEL.

Takum 00pa3oM, co3gaTh TabOIUITy B HOBOM CXeMe MOXKHO TaK:

CREATE TABLE myschema.mytable (

YTo6Bl yOamuTh IIYCTYIO CXeMy (He coepKalllyio 00bEeKTOR), BEITIOTHUTE:
DROP SCHEMA myschema;

YJIaJ'II/ITB CXeMy CO BCeMH COoOepXKallluMUCA B Hel 00beKTaMH MOXKHO TaK:
DROP SCHEMA myschema CASCADE;

CTOosAIUH 3a 3TUM OOIIUHN MeXaHU3M onucalH B Pazmene 5.14.

YacTo OGBIBaeT HYKHO CO37aTh CXeMY, Bllafie/IblleM KOTOpPO¥ OymeT OpYroi MOoJb30BaTelIb (3TO OMUH U3
crioco60B OrpaHMYEHH [10JIb30BaTeIel IPOCTPpaHCTBaMMu UMEH). CoenaTh 9TO MOXKHO TakK:

CREATE SCHEMA mmM4g_ cxembl AUTHORIZATION wuM4 HO/Ib30BAaTENd;
Bur Oaxe MO2KeTe OIIYCTUTb UMSA CXEMEI, B 3TOM CJIydae€ KMEeHeM CXEMEBI CTaHEeT UMs II0JIb30BaTeJId. Kak
5TO MOZKHO MPUMEHSATh, onucaHo B [logpa3mene 5.9.6.

CxeMbl C UMeHaMM, HaYUHAIOIIUMUCSA C pg_, SABJISIOTCS CHUCTEMHBIMHM; IIOIb30BaTENSAM He Ppa3pelraeHo
HCIIOJIB30BaTh TaKHE€ MMEHa.

5.9.2. Cxema public

IIo aToro MBI co3maBany TaOIUIIE, HE YKa3biBas HUKaKue HMeHa cXeM. [1o yMoT4aHHuI0 TaKue TaOIHUIThl
(n mpyrue OOBEKTHI) aBTOMATHYECKH IIOMeEINaloTCs B cxeMy «public». OHa comepXKHUTCS BO BCeX
co3maBaeMbIX 6a3ax maHHBIX. TaKuM 06pa3oM, KOMaHIa:

CREATE TABLE products ( ... );
OKBHBAJIEHTHA:

CREATE TABLE public.products ( ... );
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5.9.3. lNyTb NnoUcCKa cxeMbl

Be3me nmucaThk NoJIHBIE UMEHa YTOMUTEIBHO, U YaCTO BCE PaBHO JIyUIlle He NPUBSA3BIBATh IPUIOKEHUS
K KOHKpPEeTHOM cxeMe. [ToaTomy K TabmumaM oOBYHO 0OpPAIalOTCs II0 HeNOJAHOMY UMEHU, COCTOSIIEMY
IPOCTO M3 uMeHu Tabnuilsl. CHcTeMa openenseT, Kakasi *MEeHHO TabIuIla Mogpa3yMeBaeTC s, UCIIONIb3Y ST
nyms NOUCKA, KOTOPHIA MPEICTaBJIsIeT COOOM CIOMCOK MIPOCMaTPHUBAEeMBIX cxeM. Ilompal3yMeBaeMoit
TabnuIlell CYMTAETCS MHepBasi ITOOXomsaIinasi Tabnuila, HaWgeHHas B cxeMax myTu. Ecium momxomsimast
Tabnuila He HalgeHa, BO3HUKAET OIMnOKa, Jaxke ecyiu Tabuia C TaKUM UMEHEM eCTh B APYTHX CXeMax
0a3nl JaHHEIX.

Bo3MO0OXKHOCTb CO37laBaTh OJHOMMEHHBIE OOBEKTHI B PA3HEIX CXeMaX YCJIOXKHSET HallMcaHue 3aIllpoCoB,
KOTOPHIE OOJI2KHEI BCerfa oOpamiaThbCs K KOHKPETHLIM 00beKTaM. DTO TaK¥Ke IIOTEHIIMAaIbHO IT03BOJISIET
TIOJIb30BaTEIIM BIMATH Ha IOBeAEeHKe 3alIPOCOB OPYTUX II0JIb30BaTelel, 3JI0HaMEPEHHO UJIU CIIy4YalHO.
BBuny npeobnamaHus HEIMOJTHBIX UMEH B 3aIlpocax M UX MCIIONb30BaHusA BHYTPU PostgreSQL, mo6aBuTh
CXeMy B search_path — II0O CYTH 3HA4YUT [OBEPSATH BCEM IIOJIb30BATENISIM, UMEIOIIMM IIPaBO CREATE B
aTOu cxeMme. Korma BEI BEIIIOJTHSIETE OOBIYHEIM 3aIlpoc, 3JI0HAMEPEHHLIH II0JIh30BaTelIb MOXKET CO3TaTh
00BEKTH B CXeMe, BKITIOUEHHOM B Balll IIyTh IIOMCKA, ¥ TaKUM 00pa30oM IIepeXBaTHIBaTh yIIPaBIeHUE U
BBITIOJTHATH ITPOM3BONIbHEIE QyHKIMKU SQL Kak eciu Obl UX BHITIOIHSIIIA BHI.

IlepBasi cxeMa B MyTH IIOMCKa HA3BIBAETCS TEKyIIel. ITa cxeMa OyOeT MCIIOIb30BaThCS HE TONBKO IIPHU
TIOMCKEe, HO W IIPU CO3MaHUM 00BEKTOB — OHa OyHeT BKJII0YaTh TAOIUIIEl, CO3MaHHbIE KOMaHOOMW CREATE
TABLE 6€3 yKa3aHusI CXEeMEI.

YT0oO6B! Y3HATDH TEKYIIIUM TUM MOWCKA, BEIIIOIHUTE CIIEOYIOIIYI0O KOMaHOY:
SHOW search_path;
B xoH(uUrypanmu no yMoiIdaHUIO OHA BO3BpaAIllaeT:

search_path

"Suser", public

[TepBbIN 3JIEMEHT CCHIJIAETCS Ha CXEeMy C MMEHEeM TEeKYIero Mmojab3oBaTessi. Eciu TakoW cXeMbl He
CYILIECTBYET, CChUIKA HAa HEE€ UTHOPUPYETCS. BTOPOIi 3JIEMEHT CChIaeTCs Ha cxemy public, KOTOPYIO MEI
y2Ke BUOEH.

IlepBasi cyuiecTByIOIasi CXxeMa B IIYTH IIOHMCKa TaKXKe CYUTAETCSH CXeMOM I10 YMOJIYaHHUIO IJIS HOBHIX
00BbeKTOB. MIMEHHO II03TOMY II0 YMOJIYaHMI0 OOBEKTH co37aioTcsi B cxeMe public. IIpu ykazaHuu
HEIIOJTHOM CCHUIKM Ha 00BEeKT B 1I000M KOHTEKCTe (Ipu MomuduKaium Tabaull, U3MeHEeHUN OaHHBIX TN
B 3aMpocax) CucTeMa HPOoCMaTPUBAET IIYTh MOKMCKA, IT0Ka He HAaWOET COOTBETCTBYIONIUM 00BEeKT. TakumMm
o0pa3oM, B KOHGUTYpaIlUM 10 YMOJTYAHUIO HETIOJIHEIE UMeHa MOT'YT OTHOCUTBLCS TOJBKO K 00BEKTaM B
cxeMme public.

Y1006BI 4OOABUTH B IyTh HAIITy HOBYIO CXEMY, MBI BHIIIOJTHSIEM:

SET search_path TO myschema,public;

(MBI omyckaeM KOMIIOHEHT $user, TaK KakK 30eCh B HEM HeT HeoO0XommmocTu.) Temepb MBI MOXKEM
obparmaTthcs K Tabnuite 6e3 yKa3aHUS CXEMBI:

DROP TABLE mytable;

M Tak KakK myschema — IIEPBHIHA 3JIEMEHT B IIyTH, HOBBIE OOBEKTH OyOyT IO YMOJTYaHUIO CO3MABaThCS B
3TOU CxeMe.

MEI MOKeM TaKxKe HallucaThb:

SET search_path TO myschema;

Torma MBI GOJIBIIIE HE CMOXKeM ofpamaTkCsi K cxeMe public, He HamucaB IIOJHOE HMsS OOBEKTA.
EpuaCTBEHHOE, 4TO OTNIMYaeT cxeMy public oT gpyrux, 3To TO, YTO OHa CyLIEeCTBYEeT 110 YMOJIYaHUI0, XOTS
€€ Tak JKe MOXKHO yHOalIUThb.

B Pazgene 9.25 BHI y3HaeTe, Kak €Illé MOXKHO MaHUITYJIUPOBATh IIyTEM ITOMCKA CXEM.
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Kaxk u mjist uME€H Tabiull, IIyTh IOMCKAa aHAJIOTUYHO paboTaeT Ojs UMEH THUIIOB JaHHBIX, UMEH (QYHKITUH
¥ UMEH omepaTopoB. FiMeHa THUMNOB HAaHHBIX ¥ (QYHKIIMH MOXKHO 3alKMcaTh B IIOJTHOM BHIE TakK XKe, Kak
¥ uMeHa Tabnui. Eciu ke BaM HY2KHO HCIIOJIb30BaTh B BEHIPAzKEeHUH IIOJIHOE UMsI OoIlepaTopa, OJis 3TOTO
€CTb CIIeIIMa/JIbHBIA CII0CO0 — BB JOJIZKHEI HAIIMCATh:

OPERATOR (cxema.oneparop)

Takass 3amnuchk H806XOJII/IMa OJIs n30exXaHWsT CHUHTAKCHUUYECKOH HEeOOHO3HA4YHOCTH. HpHMep TaKoro
BEIPDAKEHU A :

SELECT 3 OPERATOR (pg_catalog.+) 4;

Ha IIPAaKTUKeE II0JIb30BaTEJIN YaCTO I10JIaraloTCd Ha IIYTh IIOKMCKa, YyTOORI HE IIPUXOAOUJIOCH ITMCATh TaKue
3aMBICJIOBAThIe KOHCTPYKIIUH.

5.9.4. CxeMbl 1 npaBa

[To yMOJT4aHUIO ITOIb30BATEIIh HE MOXKET 00paIaThCs K 00beKTaM B YyKUX cxeMaX. YTOOb U3MEHHUTS 9TO,
BJIafiesIel] CXeMBbl [OJI2KEH [aTh II0JIb30BaTesIi0 IIPaBo USAGE IJIST HaHHOM cxeMbl. YTOOHI II0Ib30BATEIIN
MOTJIM HKCIIOJIb30BaTh OOBEKTHI CXeMBbI, MO2XKeT HOH&HOﬁI/ITbCH Ha3HA4YUTHh OOIIOJTHUTEJIbHEIE IIPpaBa Ha
YPOBHE 00BEKTOB.

ITonmb30oBaTesI0 TaK¥Ke MOXKHO Pa3pelIuTb CO37aBaTh OOBEKTH B CXxeMe, He IIpUHaaiexkaren emy. s
9TOr0 eMy HYXKHO [aTh ITpaBO CREATE B TpebOyeMol cxeMme. 3aMeThTe, YTO II0 YMOJIYaHUIO BCE UMEIOT
mpaBa CREATE M USAGE B cxeMe public. Brmarogaps aToMy Bce IOJIb30BaTeIXd MOTYT IOOKJIIOYATHCS K
3amaHHol 0a3e JaHHBIX U CO3[aBaTh OOBEKTH B €€ cxeMe public. HeKoTopsle 1m1abI0HEl MCIIOIb30BaAHUS
TpeOyIOT 3aIpeTUTh 3TO:

REVOKE CREATE ON SCHEMA public FROM PUBLIC;

(ITepBoe cnoBo «public» o6o3HadaeT cxeMy, a BTOPOe O3HaudaeT «KaXKObIM II0JIb30BaTelb». B mepBoM
Ccllydae 3TO HOeHTU(DUKATOp, a BO BTOPOM — KIIIOYEeBOE CJIOBO, IIO9TOMY OHM HallUCaHbl B Pa3HOM
perucTpe; BCIOMHUTe yKa3aHusa u3 [logpasnena 4.1.1.)

5.9.5. CxeMa cMCTeMHOro Kartasiora

B momonHeHue K cXxeMe public ¥ cXxeMaM, CO3aBaeMbIM I10JIb30BaTeNAMY, J1I00as 6a3a faHHBIX CONEPKUT
cxeMy pg_catalog, B KOTOPOM HAXOHSTCS CHUCTEMHEBEIE TAOIUIEI M BCE BCTPOEHHBIE TUNE HAaHHBIX,
(pyHKIMM U omepaTopH. pg_catalog (paKTUUECKHM BCerga SABISAETCS 4acCThI0 HNYyTH IoucKa. Ecim maxe
9Ta cxeMa He goOaBjieHa B IIYTh SBHO, OHA HESIBHO IPOCMAaTPUBAETCs 00 BCEX CXeM, YKa3aHHBIX B IIYTH.
Tak obecrieynBaeTCs AOCTYITHOCTh BCTPOEHHBIX UMEH ITPHU TI0OBIX YCI0BUSIX. OQHAKO BEI MOXKETE SIBHBIM
00pa3oM IIOMECTUTh pg_catalog B KOHEIl IIyTU IIOMCKa, €CIHW BaM HYXKHO, YTOOBI I10Ib30BaTEJIbCKUE
UMeHa Nepeolpenenisiiui BCTPOEHHEIE.

Tak Kak MMeEHa CHUCTEMHBIX TaONWI HAaYWHAIOTCS C pg_, TaKWe WMeEHa JIy4dIllle He HMCIOJb30BaTh BO
n3bexanve KOHQMIUKTAa WMEH, BO3MOXKHOTO MPU MOSBIEHUU B OYAYyIIEM CHUCTEMHOM TalUILI C TEM
XKe MMeHeM, 4To W Bama. (C myTéM MOMCKa MO YMOJTYAHWIO HEMONHAas CCHIJIKa OyHeT BOCIPHUHSTA
Kak obOpallleHue K cucTeMHOu Tabmuie.) CucTeMHble TabmuIbl OYOyT M HasibIlle COAepPKaTh B MMEHU
IIPUCTABKy pg_, TAK YTO OHU He OyAyT KOH(IUKTOBATHL C HEIMOJHBIMM MMEHaMM II0JIb30BATEIbCKUX
TabJINII, eCJIX II0JIb30BATEJIN CO CBOEM CTOPOHEL He OyOyT HCIIOIb30BaTh IPUCTABKY pg_.

5.9.6. LLIaG/1OHbI UCNONbL30OBaHUA

CxeMaM MOXKHO HAUTH MHOXKECTBO IIpUMeHeHuu. [IIsg 3amuTel OT BIUSHUS HEOOBEPEHHBIX
IIOJTb30BaTeJIed Ha MOBeIeHHe 3allPpOCOB OPYTHX II0Ib30BaTeJIed IpemjaraeTcsi wabsio0H 6e30NdcHO20
UCNo/b308aHUSA CXeM, HO €eClIH I3TOT MIabJIoH He IPUMeHseTcd B 0a3e [OAHHBIX, IIOJIb30BaTEIIH,
XKenarlmyre 0e30IIaCcHO BBINOJIHSITL B HEHW 3allpPOCH], OOMXKHBI OyOyT HPUHUMATL 3alllUTHHIE MEPHI B
HauaJie KaXKJoTro ceaHca. B 4aCTHOCTH, OHM HOOJIKHBEI HaUWHATh KaXKObIH CeaHC C IIPHUCBOEHUS IIyCTOTO
3HAYEHUS IEPEeMEHHON search_path WIM KakKuM-TuO0 ApyruM oOpa3oM ymansTbh U3 search_path
CXeMBbI, OOCTYIHBIE [JISI 3aIlMCHU OOBIYHBIM ITOJIb30BaTensM. C KOHUTypanmen II0 YMOJYaHUIO JIETKO
peanu3yloTcs clenylolre maboHbl UCIIOIh30BaAHMS:

* Ol"paHI/I‘-II/ITB OOBIYHBIX ITOJTE30BATEJIEN MTUYHBIMU CXEMaMU. st peann3anuy 3TOTro Imoaxoaoa
BBIIIOJIHUTE REVOKE CREATE ON SCHEMA public FROM PUBLIC B co3mauTe sl KaXOoro
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TI0JIb30BATEJISA CXEMY C ero uMeHeM. Kak BBl 3HaeTe, IyTh ITOKMCKA 10 YMOTYaHUIO HAUMHAETCS C
HMEHU Suser, BMECTO KOTOPOI'O IIOACTABJISIETCS UMS II0NIb30BaTesd. TakuM o6pa3oM, eclu y Bcex
Imojb30BaTesied OymeT OTHAeNbHAs CXeMa, OHU [0 YMOTYaHUIo OyayT oOpaIaTeCs K COOCTBEHHBIM
cxeMmam. [IpuMeHsist 3TOT mabsI0H B 6a3e, K KOTOPO# y2Ke MOTJIM ITOAK/II0OYaThCS HeTOBEPEHHEIE
II0JIb30BATEJIN, TPOBEPBLTE, HET JIU B cxeMe public 06bEKTOB C TAKMMU K€ UMEHaMH, KakK Y 00HEKTOB
B CXeMe pg_catalog. DTOT MIa0JIOH IBASETCS IM1aOI0HOM 0e30MacHOT0 HCIOIb30BaHMUS CXEM, TOJILKO
€eC/I HUKaKou HeHOBepeHHbIﬁ IIOJIB30BaATEJIb HEe SABJIAETCHA BiladeJibIieM 0as3kl OAaHHBIX U HE UMeeT
mpaBa CREATEROLE. B mpoTuBHOM ciiydyae 6€30macHOE MCII0JIb30BaHMUE CXEM HEBO3MOXKHO.

* VpanuTh cxemy public u3 myTH oMCKa MO YMOJTYaHUIO, UBMEHUB postgresgl .conf MJIM BHITIOTHUB
KOMaHOy ALTER ROLE ALL SET search_path = "Suser". Ilpm 5TOM BCe HO-IPEIKHEMY CMOTYT
co3pmaBaTh OOBEKTH B 00IIEH cXeMe, HO BEIOUPATHCS 9TU 00BEKTH OyAyT TOJIBKO II0 IIOJTHOMY UMEHH,
co cxemoii. Torga Kak oOpariaTeCs K TaOIUIlaM 110 ITOJTHOMY MMEHHU BIIOJIHE JOMYCTUMO, 00paIeHus
K QyHKOUSIM B 00111€eM cxeMe BCE XKe OynyT HeOe30TaCHBIMU UIY HEHAOEXKHBIMU. [109TOMY €C/Iy B
co3pmaéTte GYHKIUY WIK PACIINPEeHus B cxeMe public, mpumensiiTe nepsriit mabnoH. Ecnm ke HeT,
9TOT abJIoOH, KaK U IEePBLIH, 6€30MaceH IPH YCJIOBHUY, YTO HUKAKOW HEeOOBEPEHHEIH IT0JIh30BaTEIb
He SIBJISIETCS BilafesibileM 0a3bl JaHHEIX U He UMeeT IIpaBa CREATEROLE.

e CoxpaHUTH IIOBEJIEHUE II0 YMOJTYaHUIO. Bce mob30BaTeny HesTBHO oOparaioTcs K cxeme public.
Tem caMBIM UMHUTUPYETCA CUTyallud C IIOJTHBIM OTCYTCTBHEM CXEM, YTO IIO3BOJIAET OCYIIIECTBUTH
IJIaBHEBIM ITepexon u3 cpenbl 6e3 cxeM. OmHaKO JaHHBIN ITa0JIOH HU B KOEM CJIy4dae Hejlb3sl CUUTATh
6e3omacHbpM. OH IOOXOOUT, TOJIBKO €CJiu B 0a3e MaHHBIX MMEETCs BCET0 OOUH NTUO0 HECKOJIBKO
OOBEPAIOIINX OAPYT OPYTY II0OJIb30BaTeJIeH.

ITpu mr060M IoOxXoe, yCTaHaBIMBas COBMECTHO MCIIOIb3yeMbIe ITPUI0KeHUS (TabIHUITbl, KOTOPBIE HY2KHEI
BCEM, IOIIOTHUTEIbHEIEe QYHKIIUH CTOPOHHUX Pa3pabOTYMKOB U T. [I.), IOMEeIalTe UX B OTHeIbHEIe CXEMHI.
He 3abymbTe maTh OPYTHUM IIOIbL30BATENsSM IIpaBa OJIA OOCTyIIa K 3TUM cxeMaM. Tormga II0oIb30BaTen
CMOTYT 00pallaThbCs K 9TUM OOIIOTHUTEILHEIM 00beKTaM II0 IIOJTHOMY UMEHH WU IIPHU XKeJlaHuU H00aBsIT
9TU CXEMBI B CBOM ITYTH IIOHCKA.

5.9.7. NepeHOCUMOCTb

Crarmapt SQL He mommepzkuBaeT oOpallleHue B OOHOM CXxeMe K Pa3HBIM 00BbeKTaM, MPuHaIIeKalluM
pa3HBIM Ionb3oBaTensiM. bosee Toro, B psige peanus3anuii CYB]I Henb3sd co3maBaTh CXEMBI C
UMEHEM, OTJIMYHBIM OT MMeEHHU Bjamenbla. Ha mpaktuke, B CYB]l, peanmu3yiomux TOJBKO 6a30BYIO
MMOAOEPKKY CXEM COTJIaCHO CTaHOApPTy, KOHIIEHIMU II0Ib30BaTejIi M CXEeMBbI O4YeHb OMu3Ku. TaKuM
o0pa3oM, MHOTHE IIOJTh30BATEJIM MOJIaTai0T, YTO IIOJTHOE HMS Ha caMoOM [eje oOpa3yeTcs Kak
uMS_nonb3oBaTend.umMs_rabnunel. Y1 UMEHHO Tak OymeT BecTu cebs PostgreSQL, ecnmu BB co3mamute
CXeMBI OJIs KaKIOOoTo I0JIb30BaTess.

B crampapte SQL HeT M NOHATHUSA CXeMBI public. IS MaKCHUMaJIbHOTO COOTBETCTBHS CTaHOApPTY
HUCIIOIb30BaTh CXEMy public He clenyer.

Koneuno, ecth CYB]I, B KOTOPHIX BOOOINle HE pearnu30BaHLl CXEMBI MM IIPOCTPAHCTBA WMEH
MOOOepPzKUBAOT (BO3MOXKHO, C OTpPaHHYEHHUSMH) OOpalleHus K OpyruM Oa3aM [OaHHBIX. Eciu BaMm
nmoTpebyeTcst paboTaTh C 3TUMU CUCTEMaMU, MaKCUMaIbHOM IePEeHOCUMOCTH BH JOCTUTHETE, BOOOIIE HE
UCIIONb3YS CXEMEL.

5.10. HacnhepoBaHue

PostgreSQL peanusyeTt HacjiemoBaHWe TAOJIUI], YTO MOKET OBIThH ITOJIE3HO M1 IIPOEKTUPOBIIMKOB 6a3
manHbX. (Crampgapt SQL:1999 u Gomee mo3mHME BEPCUM OIPENENsi0OT BO3MOXKHOCTb HacCieqOBaHUS
TUIIOB, HO 3TO BO MHOT'OM OTJIMYAETCS OT TOT'O, YTO OIIMCAHO 30€ECh.)

[aBaiiTe Ha4YHEM CO CJIEOYIOIIET0 IIPUMepa: IIPEAIIOI0XKHM, YTO MBI CO3HAaéM MOJENb MaHHBIX IS
ropogoB. B kKaxmom ITaTe €CTh MHOXKECTBO T'OPOMOB, HO JIHIINbL OJHA CTONHIA. MBI XOTUM HMETh
BO3MOZKHOCTb OBICTPO ITOIyYaTh I'OPOM-CTOJIMITY AJIS JIFOO0TO ITaTa. 9TO MOXKHO CHejiaTb, CO3IaB [BE
TaOIUITBI: OOHY [OJIST CTOJIHI] IIITATOB, @ APYTYIO [JIsi TOPOAOB, He SIBIAIOMINXCS cTonuilaMu. OgHAKO YTO
IesnaTb, €CJIM HaM HYXKHO ITONIy4YHUTh HH(poOpMaluio o 1000M ropoae, 6yab TO CTOJHUIIA ITaTa UM HET?
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B pemrenun 3TOM mpoO6GIEeMBl MOXKET IIOMOYb HacjiefoBaHMe. MBI ompemenuM TabmUIly capitals Kak
HacCJIeOHUKa cities:

CREATE TABLE cities (

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

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

B aTtoMm cmydae TabGnuiia capitals Hacsedyem Bce CTOJNOLBI CBOEM POOUTENILCKOM TabNMIEB], cities.
CTOMUIIHE IIITAaTOB TAKXKE MMEIOT JOMOTHUTEIIBHEIN CTONOEI] state, B KOTOPOM OyOET yKa3aH IITar.

B PostgreSQL Tabnuila MOXXeT HaCcleqoBaThCA OT HYJIS UIU HECKOJIBKUX APYTUX TabGJIUI], @ 3alIPOCH. MOTYT
BLIOMPATh BCE CTPOKU POOUTEINILCKOM TaGJIMIILI MU BCE CTPOKM POAUTETBCKOM U BCEX AOUYEPHUX TabIHUII.
ITo ymomuyaHuI0 MPUHAT IOCJEOHUN BapuaHT. Hampumep, crnemgyroliuii 3anpoc HauaET Ha3BaHUS BCEX
TOPOJOB, BKJII0Yasi CTOJIMIIEL IIITATOB, PaciojioKeHHBIX Beile 500 ¢yToB:

SELECT name, elevation
FROM cities
WHERE elevation > 500;

711 maHHBIX U3 BBemeHus (cM. Pa3men 2.1) oH BBIOACT:

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

A cnepyromui 3aIpoC HaXOOUT BCE rOpofda, KOTOPhle HE SABISIOTCS CTONHIIAaMHM IITATOB, HO TaKXe
HaxomAaTcs Ha BeicoTe Bhimie 500 ¢pyToB:

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

name | elevation
___________ I
Las Vegas | 2174

Mariposa 1953

3mech KITI0YEeBOE CIIOBO ONLY YKa3bIBa€T, 9YTO 3alIPOC OOJIZKEH IIPUMEHSATBCA TOJIBKO K THGJII/II_[e cities,
HO Heé K Ta6J'II/II.[aM, PacIOJIOZXKEeHHBIM HUXKE cities B HepapxXHUU HaACJIEeJOBAaHUI. MHuorue OIIEPATOPHI,
KOTOPEBIE MEI YK€ O6CYI[I/IJ'II/I, — SELECT, UPDATE ¥ DELETE — IOOOEepPZKHUBaAIOT KJII0YeBO€ CJIOBO ONLY.

BHI TakXe MoXKeTe MOOaBUTh MOCJIe UMeHU TAaONHuIEl *, YTOOBI IBHO YKa3aTh, UTO MOJIZKHEI BKITIOYAThLCS
¥ JOoYepHIe TAaOIUIIL:

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

Ykas3eBaTh * He 00s13aTEIbHO, TaK KaK Tellephb 3TO MOBeeHNe BCeraa Ioapa3yMeBaeTC s 10 YMOITYaHUIO.
OpHako Takas 3aluch BCE eIé MOOmepzKHUBAEeTCS MOJIS COBMECTHMMOCTH CO CTAapPLIMKM BEPCHUSIMH, Ife
TMOBeMleHKe 10 YMOIYaHUIO MOTJIO OBITh HU3MEHEHO.

B HEeKOTOPHIX CUTyaIusaIX ObIBaeT HeOOXOOUMO Y3HAaTh, U3 KaKOU TaOIUIIEl BhIOpaHa KOHKPEeTHAas CTPOKa.
[I71sT 3TOTO BBl MOXKETE BOCIIOJIb30BATLCSI CUCTEMHEIM CTOJIOIIOM tableoid, IPUCYTCTBYIOIINM B KasKIOH
Tabnuie:
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SELECT c.tableoid, c.name, c.elevation
FROM cities c
WHERE c.elevation > 500;

9TOT 3allpOC BHIOACT:

tableoid | name | elevation

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

(Ecnu BHI IIOOBITAETECH BHIIIOJIHUTH €T0 y cebs, CKOpee BCEero BHI IIOJIYUYUTE OPYyrue 3Ha4YEeHUA OID.)
Co6CTBEHHO UMEHa Ta6J'II/I].[ BBI MO2K€Te IIOJIYy4HUTD, O6paTI/IBHII/ICI> 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 Ppe3yJIbTaTe BHI IIOJIYHYUTE:

relname \ name | elevation
__________ SO
cities | Las Vegas | 2174

cities | Mariposa \ 1953

capitals | Madison \ 845

Tot ke 3¢ GeKT MOKHO HOJIYyYUTh APYTUM CIOCOOOM, MCIIONb3ys ajlbTEPHATUBHBIN TUI regclass; IPHU
sToM OID TaGauIbl BEIBOOUTCS B CHMBOJIBHOM BHUIIE:

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

MexaHH3M HacJeOOBaHUS He CHOCOOeH aBTOMAaTUYECKHM paclpenesiiTh HaHHBIE KOMaHO INSERT HIIH
COPY 1o TabmuIilaM B MepapXuu HacjaemoBaHus. [I09TOMy B HallleM ITpUMepe 3TOT OmepaTop INSERT He
BBITTOJTHUTCS:

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

ME&1 Moriu HafesAThCS Ha TO, YTO OaHHBEIe KAKUM-TO 00pa30oM monanyT B Tabnumy capitals, HO 9TOTO He
MTPOUCXOOUT: INSERT BCETa BCTaBIsIET JaHHBIE HEITOCPENCTBEHHO B YKa3aHHYIO Tabnuily. B HEKOTOPHIX
cnydasix mobaBiisieMble TaHHbBIE MOYKHO ITIepeHaNpPaBiIsaTh, UCIIONIb3ys npaBuna (cMm. I'may 40). OgHaKo B
HallleM cjiydae 9TO He IIOMOKeT, Tak KakK Tabiulla cities He COOEPKUT CTONONA state U KoMaHa OymeT
OTBEPrHyTa OO IPUMEeHEeHUs IIpaBuia.

[ouepHHe TaGIUILI aBTOMATHYECKH HACJIEeOVIOT OT POOHUTENbCKOM TaOIMIIEI OTPaHUYEHHUS-ITPOBEPKU
u orpaundenussi NOT NULL (ecnu TONbKO s HHMX He 3alaHO SBHO NO INHERIT). Bce ocTanbHBIE
OorpaHHYeHUs (YHUKaIbHOCTU, IEPBUYHLIN KIII0Y U BHEITHME KJII0OYU) HEe HaClIeOyIoTCs.

Tabnuila MOXKeT Hac/egoBaTbCsI OT HECKOJIbKHUX POAUTEJSIbCKMX Tabmull, B 3TOM cjiydae OHa OymeT
00beuHATL B cebe Bce CTOJNOIBI 3TUX TabJIMI, a TakKyKe CTOJIOILI, ONMMCAaHHBIE HEIOCPENCTBEHHO B
eé ompepnenenuu. Ecnu B onpefeneHUsSX POOUTENIBCKUX U [Oo4YepHel Tabnul] BCTPETSITCSA CTOJIOIHI C
OOHUM HMeHeM, 3TU CTONOULl OynoyT «00beOUHEHBI», TaK YTO B JOodepHelM TabJulle OKaXeTCs TOJIBKO
omuH crojbell. YToOsl Takoe oObheguHeHUE OBIJI0 BO3MOXKHO, CTOJIOIBI AOJIXKHBEI UMETh OOUHAKOBHIM
TUII OaHHBIX, B IIPOTHUBHOM CJiydae mOpou3oimer ommbka. Hacnemyemble orpaHUYEHUS-TIPOBEPKU U
orpanudenus NOT NULL o6benuHsat0TCA mogoOHEIM o6pa3oM. Tak, Hanmpumep, o6bequHsAEMEBIH CTOJI6el1]
nonyuuT cBoricTBO NOT NULL, ecnu Kakoe-mu00 M3 MOPOXKAAIOUINX €T0 OIIpeNeieHUuN UMeeT CBOMCTBO
NOT NULL. OrpanudeHus-IpoBEPKHU 0OBEOUHSIIOTCS, €CJIM OHM UMEIOT OUHAKOBLIE UMEHA; HO €CIIU UX
YCJIOBUS Pa3/IUYalOTCs, IIPOUCXOAUT OUInbKa.

OTHOIlIeHWEe HacJieoBaHUs MexXKay TabmuiiaMu OOBIYHO yCTaHaBIMBAETCS MHPU CO3TaHUU OOYEepHeH
TaOIUITBI C KMCIOJIb30BAHWEM IIPEOIOKeHHusT INHERITS omepatopa CREATE TABLE. Opyroi# cmoco0
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mo0aBUTh TAKOe OTHOUIEHWE OJisi TAOIWILI, ONMpPEeNesIEHHOM HOAXOIOSAIMM 00pa3oM — KCIIOIb30BaTh
INHERIT c omepaTtopoM ALTER TABLE. [y aToro Oymyinasi mo4epHsst TabiIuIla JOoJIKHA y2Ke BKITI0YaTh
Te JKe CTOJOIH (C COBIAmAIOMIMMMU MMeHaMHM U TUIIaMH), YTO W popuTesbckas Tabmuia. TakXke oHa
IOJIKHA BKIIIOYATh aHAJIOTUYHEIE OTPAaHUYEHUSA-IPOBEPKU (C TEMU XK€ MMEHaMHM U BBIDAXKEHUSIMH).
YpoanuTthk OTHOINEHUWE HacCJjeOoBaHMSA MOXKHO C IOMOIILI0 yKa3aHusA NO INHERIT omeparopa ALTER
TABLE. [IluHamMu4yeckoe noOaBjeHUe U yOajeHUe OTHOIIEHUU HacJeOBaHUSI MOXKET OBIThH IIOJIe3HO IIPU
peanusanuu cCeKIuoHupoBanus tabnui (cM. Pasgern 5.11).

,HJ'IH CO30aHusA Ta6J'II/IL[bI, KOTOpasa 3aTeM MOXKeT CTAaTh HaCJII€eJHUKOM upyroﬁ, y,[IOﬁHO BOCIIOJIB30BATHECA
nmpenjgoxeHneM LIKE ollepaTtopa CREATE TABLE. Takas KOMaHIOa CO34aCT HOBYIO Ta6HI/IHy C TeMHu xe
CTOJ'I6].[aMI/I, 9TO UMEKTCA B HCXOJIHOfI. Ecnu B HCXOHHOﬁ Ta6J'II/II.IBI ompenesyieHbl orpaHu4YeHusa CHECK,
noJisd CO30aHUsA ITOJIHOCTRIO COBMECTUMOM Ta6J'II/II.H:>I HUX TO2KE€ HY2KHO CKOITMPOBATh, U 3TO MO2KHO CO€eJlaThb,
no6GaBUB K MPEIIOXEHUIO LIKE mapaMeTp INCLUDING CONSTRAINTS.

Pomutenbckyro TabnuIly HeJb3s yHOallUTh, IIOKa CYIIECTBYIOT yHaAc/emoBaHHBIe OT Heé. I[Ipu 3ToM B
OJOYEepHUX Ta6nnuax HeJIb3d YyOaJlldTh HJIA MOJII/I(I)I/ILII/IpOBaTB CTOJ'[GI_U:I HUJIN OTPaHUYEHUA-IIPDOBEPKH,
YHaCJIegOBaHHBIE OT POOUTEIIbLCKHUX TaGJ‘II/IH. Ecnu BBl xXoTUTE YOQIIUThb Ta6nnuy BMeCTe CO BCeMu eé
IIOTOMKaMH, 3TO JIeTKO CHOeJiaTh, )IOGaBI/IB B KOMaHOy yIOaJleHusa pOJII/ITeJ'IBCKOﬁ Ta6JII/II.[I:I IIapaMeTp
CASCADE (cMm. Pazgen 5.14).

ITpu U3MeHEeHUAX ONIpeNefieHu U orpanudenut ctonbioB komanga ALTER TABLE pacnpocTpaHsieT 3TU
U3MEeHEeHUs BHU3 B Mepapxuu HacienoBaHus. OOHAKO yOalIUTh CTOJIOIE, YHACIeOBaHHbIE NOYEPHUMU
TabGIUIlaMM, MOXKHO TOJIBKO C IIOMOIIIBIO ITapaMeTpa CASCADE. IIpu co3maHuM OTHOIEHUH HACJIeqOBaHUS
KOMaHIa ALTER TABLE cJlefyeT TeM JKe IpaBuiaM OObeIUHEeHUs OyOIUPYIOUIMXCS CTOJIOIOB, UYTO U
CREATE TABLE.

B 3ampocax ¢ HacieqyeMbEIMH TaOIUIIaMy IIPOBePKa IIpaB NOCTYIIA BEITIOTHSIETCS TOIBKO B POIUTETbCKOM
tabnuie. Tak, HanpuMep, HaJIu4Me pa3pelieHus UPDATE AJIs TaOJIUIE cities mMOgpa3yMeBaeT IpaBo Ha
U3MEHEeHNe CTPOK U B TAOMHUIlE capitals, KOTHA 9TO U3MEHEHUE OCYIIECTBIISIETCS Yepeld cities. TeMm
CaMEBIM IOIePKUBAETCSA BUANMOCTE TOTO, UYTO JTaHHLIE HAaXOOsATCs (TaKKe) B pOOUTeIbCcKou Tabnuie. Ho
M3MEHUTh JaHHbIE HEIOCPEICTBEHHO B TAOMHUIlEe capitals HeJb3s 0€3 MOMOIHUTEIFHOTO Pa3pelleHus.
ITo IIpaBUIO UMEET [Ba MCKIIOYEHUs — KOMaHObl TRUNCATE M LOCK TABLE, IPY BBIIIOJTHEHUH KOTOPHIX
BCerma IMPOBEPSAIOTCS pa3pellieHus U OIS JOYePHUX Tabmull (To eCcTh mpsiMoe obpareHne K TabnuiiaM u
KOCBEHHOE€, Yepe3 POOUTENLCKYI0, 00padaThIBAIOTCST OOUHAKOBO).

ITogo6HEIM 00pa3oM, IIOMUTHUKU 3aIIUTHL Ha ypPOBHEe CTPoK (cM. Pasmen 5.8) Omsd poOmTenbCcKOM
TaOIUIEl IPUMEHSIOTCS K CTPOKaM, IIOJIydaeMBbIM M3 [OodYepHUX TalJjull IPU BHIIOJTHEHUU 3alpoca
C HaclepmoBaHUeM. [IOIUTHUKU Ke [OOYEepHUX TabJiul], eCIU OHU OIIpefesieHbl, OeNCTBYIOT TOJIBKO
Korga Takme TabnuIlEl SBHO 3aeMCTBYIOTCS B 3alpOCe; B 9TOM Clydae BCe NMOJIUTUKM, CBSI3aHHBIE C
pOOUTEeNbCKUMU TabIuIaMy, UTHOPUPYIOTCH.

CroponHue Ttabmuibl (cM. Pasgen 5.12) MOTyT TaKXe BXOOWTh B HEpPapxXyi0 HACJIEJOBAaHUS Kak
poOuTeTbCKUE UK NOoYePHUE TaOJIUIIE], TaK JKe, Kak U 00bryHbIe. ECiu B nepapxuio HacaeqoBaHUs BXOTUT
CTOPOHHSS TabnuIla, BCe Omepaluy, He MMoagepKuBaeMble e, He OyOyT HOOOepPKUBAThCSA Mepapxuei B
1eJIoM.

5.10.1. OrpaHu4yeHun

3ameTbTe, 4TO He Bce SQL-kKoMaHOBI MOTYyT paboTaThb C HepapxXWsMHU HaciegoBaHus. KoMaHIHI,
BBITIOJIHSIONINE BHIOOPKY HAHHBIX, M3MEHEHME HAaHHBIX HJIM MOAMGUKAILNIO CXeMBl (Hampumep SELECT,
UPDATE, DELETE, OONBIIMHCTBO BapWaHTOB ALTER TABLE, HO He INSERT M ALTER TABLE
RENAME), OOBIYHO II0 YMOJIYaHHIO 0OpabaThIBAIOT [OaHHBIE HOYEPHUX TaOIMUII M MOTYT HCKITIOYATh
¥UX, €CNIY IOAAepPzKWBAIOT yKasaHue ONLY. KomaHOwl miist oOCIyKMBaHUS M HACTPOUKH 06a3bl MaHHBIX
(HampuMep REINDEX M VACUUM) OOBIYHO PabOTai0T TONMHLKO C OTHENbHBIMH (PU3UYECKUMH TabIUIlaMHU U
He MoAeP>KUBaloT PEKYPCUBHYIO 00paboTKy OTHOIIEHUN HacaenoBauus. COOTBETCTBYIOIIEE TTOBEIeHNE
KaXXIOo¥ KOMaHOH omucaHo B e€ cupaBke (Komaumer SQL).

Bo3MOXKHOCTH HaciIegoBaHUS Cepbé3HO OrpaHHM4YeHbl TEM, 4YTO HHIOEKCEL (BKITIOUAS OrpaHHU4YEeHUusA
YHI/IKaJ'IbHOCTI/I) 1 OrpaHHUYEeHHsi BHEIIHUX KJIIOUEeN OTHOCSTCS TONBKO K OTOENIbHBLIM Ta6J'II/IHaM, HO
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He K UX IIOTOMKaM. DTO KacaeTrcsi 00enX CTOPOH OTpPaHWYEHWN BHEITHWX KiIo4yed. TakuMm o6pas3om,
IIPUMEHUTEJIFHO K HallleMy IPUMEDY:

* Ecnu MBI 00BSIBUM cities.name C OTPpaHUYEHHEM UNIQUE MM PRIMARY KEY, 9TO HE TIOMEIIaeT
moOaBUTh B TAONMUIY capitals CTPOKY C HA3BAHUSIMU TOPOMAOB, YKe CYLIECTBYIOIIUMHU B TabIuIle
cities. Y aTu myGauUpPyIOIIHECcs CTPOKHU 10 YMOTYAHUIO OyIyT BEIBOOUTHCS B PE3yJIbTAaTe 3aIIPOCOB
K cities. Ha meme Tabmuila capitals IO yMOJTYaHUIO BooOIIe He OyHeT comepkaTh OrpaHUYeHUe
VHUKAJIbHOCTH, TaK YTO B HEM MOTYT 0Ka3aThCsl HECKOJILKO CTPOK C OMHUM Ha3BaHUEM. XOTS
BBEI MOKeTe MOOaBUTh B capitals COOTBETCTBYIOIIEE OTPAaHUYEHNE, HO 3TO HE MPEIOTBPaTUT
oy6nvpoBaHUe IPU OOBbEOUHEHWHU C cities.

* IlomoGHEIM 00pPa30M, eclii MBI YKaXeM, U4TO cities.name CChIaeTCs (REFERENCES) Ha KaKylO-TO
Opyryio Tabnuiy, 9To orpaHuYeHne He OyoeT aBTOMaTUYeCKU pacCIpOCTPaHeHo Ha capitals. B
3TOM CJIy4dae pellleHneM MOXKET CTaTh SBHOe Jo0aBlieHNe TaKOTo Ke OrPaHWYeHUsI REFERENCES B
TabnuIy capitals.

* Ecnu BH cruenaeTe, YTOOBI CTONIOEI APYTOM TaOIUIIEI CChIIAICS Ha cities (name), B 9TOM CTOJIOIIE
MOXKHO OyHeT yKa3hlBaTh TOJILKO Ha3BaHUS IOPOOOB, HO HE CTOIHUII. B 9TOM ciydae XOpoIlero
pelIeHus HeT.

HexkoTopas pyHKIIMOHAILHOCTb, HE peajn30BaHHAs OJIS MepapxXyuil HaclleqoBaHWS, peaju30oBaHa I
OEeKIapaTUBHOTO CEKIMOHHPOBaHUA. [loaToMy 00s13aTENbHO B3BECHhTE BCE 3a W HPOTUB, HMPEXKOE YEM
MIPUMEHSTH B CBOUX IIPUJIOKEHUIX CEKITMOHUPOBAHUE C MCIIOJIb30BAHNEM YCTAPEBIIETO HACIIEIOBAHMS.

5.11. CeKumoHMpoBaHue Tabnuy,

PostgreSQL mommepzKuBaeT IIPOCTOE CEKIIMOHUPOBaHUe Tabiuil. B aToM pa3mesie omuCHIBaeTCs, KaK U
moyemy OBIBAET MOJIE3HO IPUMEHSTh CEKIIMOHNPOBaHUE IIPU IPOEKTUPOBAaHUY 0a3 JaHHHIX.

5.11.1. O630p

CekIIMOHUPOBaHUEM MHAHHEIX Ha3bIBaeTCs pa30ueHue OOHOW OOJILIION JIOTMYECKOM Talaullkl Ha
HECKOJIbKO MEHBIINX (GU3NUECKHUX CeKInii. CeKIIMOHUPOBAHNE MOXKET IIPUHECTH CIeOYIOIIYIO IIOIb3Y:

* B ompemenéHHBIX CUTYyaIlUsIX OHO KapOWHAIbHO YBEIUYUBAEeT OLICTPOOeHCTBHE, 0COOEHHO
Korma OO0JIBIIION IPOIEHT YaCTO 3alpallliBa€MEIX CTPOK TaOIHUIIEl OTHOCUTCS K OOHOM MJIH JTHIID
HECKOIbKHUM ceKIusiM. CeKIIMOHUPOBaHUeE [0 CYTH 3aMeHsIeT BePXHUE YPOBHHU HePEeBbeB UHIEKCOB,
YTO YBEJIMYHBAET BEPOSITHOCTb HaX0XOeHUs Haubosiee BOCTPeOOBaHHBIX YaCTel UHIEKCOB B
HaMSTH.

* Korpma B BEIOOpPKE WM U3MEHEHUM NAaHHBIX 3afleicTBOBaHa OOJIbIIas YaCcTh OMHOM CEKITHH,
MTPOU3BOMUTEILHOCTE MOKET BO3PACTH, €C/IK OYIeT BHITOIHITLCS ITOCIeN0BaTeIbHOEe CKaHUPOBaHUEe
9TOM CEKITWH, a He TTOKUCK M0 UHOEKCY, COIIPOBOXKAAEeMEIH ITPOU3BONLHLIM UYTeHHEM TaHHBIX,
pa3bpOoCaHHBIX II0 BCeH TabuIle.

¢ MaccoBy0 3arpy3Ky U yoaleHue JaHHBIX MOXXHO OCYIIEeCTBISTh, MO0OaBISS U yOansas CeKIIUH,
€CJIM TaKOM BapUaHT UCIOJIL30BaHMS ObLI MPEOYCMOTPEH IPU TPOEKTUPOBAHUN CEKITUM.
YnaneHue oToenbHON CEeKIIMKM KOMaHOOM DROP TABLE M OeMcTBHEe ALTER TABLE DETACH PARTITION
BEITIOJIHAIOTCA IOpa3fgo 6bICTpee, YeM aHaJIOTH4YHad MaCCOBasd OIlepallursi. ITHU KOMaHOHI IIOJIHOCTBIO
HCK/IIOYalOT HaKJIagHbI€ PacXodbl, CBsA3aHHBIE C BEIIIOJIHEHHEM VACUUM IIOCJIe MaCCOBOH oIrepanun
DELETE.

* Penko HUCIIOJIb3YEMEI€ NaHHBIE MO2KHO IIEPEHECTHU Ha Oosee memiéBbie U MeOJIeHHBIE HOCUTEIH.

Bcé 3TO 0OGBIYHO MOJIE3HO TOIBKO OJI 0YeHb Oombmmx Tabmuil. Kakme MMEeHHO TabGIuIlBI BRIMTPAIOT OT
CEKIIMOHMPOBAHUS, 3aBUCUT OT KOHKPETHOTO IIPUJIOKEHHUS, XOTS, KaK IIPABUJIO, 9TO CIENYET IPUMEHSATh
st Tabmui], pa3Mep KOTOPhIX npeBrimaeT o6séM O3Y cepsepa.

PostgreSQL mpennaraet NogmepXKKy CIEOYyIOIUX BUTOB CEKIIMOHUPOBAHUS:

CGKHI/IOHI/IpOBaHI/Ie I10 Jyualla30HaM

Tabulla CeKIIMOHUPYETCS M0 «OHalla3oHaM», OIpeneIEéHHBIM 10 KJII0UeBOMY CTOJIOIy uiIu Habopy
CTOJIOIIOB, ¥ He IepeceKawIIuMCcs Apyr ¢ apyroM. Hampumep, MOXKHO CEKIIMOHHMPOBATL MaHHEBIE IO
Oramna3oHaM OaT WIIH 0 OHala30HaM HIeHTH(HUKATOPOB OMpeneIéHHEIX 01M3HeC-00beKTOB. ' paHHIIb
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KaXXOoro [auala30oHa CUYMUTAIOTCS BKIIOUAIOIIMMHU HUXXHee 3HadeHWe W HCKITIOYAIoIIMMU BEpXHEE.
Hanpumep, ecnu st IepBoMl CEKITUU 3aflaH AUaNa30H 3HAYeHUM OT 1 1o 10, a OJIst BTOPOM — OT 10
IO 20, 3HQUEeHHUe 10 OTHOCUTCS KO BTOPOU CEKIIUH, a He K IIEePBOM.

CGKHI/IOHI/IpOBaHI/Ie II0 CITUCKY

Ta6J'II/II.Ia CEeKIIMOHHUPYETCA C IIOMOIIBIO CIIMCKaA, SBHO YKa3HBIBAKOIIEero, KaKne 3Ha4Y€HHUd KJII04Ya
IOJIXKHEI OTHOCUTBCS K KaXKIIOM CEKITNHU.

CeKILMOHUPOBaHUE 110 XEITy

Tabnuila CEeKIMOHUPYETCS II0 OMpPeHOeSIEHHBIM MOMOYISIM M OCTaTKaM, KOTOPhIE YKa3BIBAIOTCS [JIs
Kaxpgou cexknuu. Kaxxmas CeKINSA COOePKUT CTPOKH, OJIT KOTOPHIX XelI-3HaYeHne KIioya pa3oueHus,
OeléHHOe Ha MOMYJ/b, PaBHSIETCS 3aJaHHOMY OCTaTKYy.

Ecnu Bamemy npuiIoKeHUIo TpebyoTcs apyrue GOopMbl CEKITMOHUPOBAHUS, MOXKHO TakKKe IPUOETrHyTh
K aJIbTePHATUBHBIM peann3allusM, C UCIIOJIb30BaHUEM HaCJIeOOBAHUS U IPENCTAaBIeHUNH C UNION ALL.
Takwue IOOXOOE JalOT TMOKOCTh, HO He [al0T TaKOTO BEIUTPHIIIA B IPOU3BOAUTENLHOCTH, KaK BCTPOEHHOEe
meKJlapaTUBHOE CEKITMOHMPOBAHUE.

5.11.2. lleknapaTuBHoe CeKULUOHUpPOBaHue

PostgreSQL mo3BoJIsieT AeKIapupoBaTh, YTO HEKOTOpasi Tab/Iulla pa3fennsieTcs Ha CeKiuu. Pa3menénHas
Ha CeKIuM Tabnuila Ha3bIBAETCS CeKUUOHUPOBAHHOU mabauuel. [leknaparus CeKIMOHUPOBAHUS
COCTOUT M3 OIHMCAHHOTO BHIIE ONPEefeIeHuss Memodad pa3bueHus ¥ CIIMCKa CTOJIOIIOB UJTX BEIPAXEHUH,
00pa3yoIIux K/A104 pa3bueHus.

CamMa CekKIIMOHHpPOBaHHAas TaOmuIla SBASETCS <«BUPTYalbHOM» ¥ KaK TaKOBas He XPaHUTCH.
XpaHuIuile UCIOJIB3YETCS €€ CeKuUsiMU, KOTOPBIE SIBJITIOTCSA OOBIYHBIMHU TaOIHUIlaMH, CBI3aHHBIMU C
CEeKITMOHHUPOBAHHOM. B KaxXXOo# CEeKIUH XPAaHUTCS IIOOMHOXKECTBO HJAaHHLIX TaOIUIIEI, OoIIpefenseMoe eé
e2paHuuyamMu cekyuu. Bce CTpOKH, BCTaBIsieMble B CEKIIMOHMPOBAHHYIO TaOIUIly, IepeHalpPaBIsIOTCS
B COOTBETCTBYIOIIHME CEKIIMKM B 3aBUCHUMOCTH OT 3HAYEeHWM CTONOIOB KiIo4Ya palbuenus. Ecmu mpu
U3MEeHEeHWN 3HaYeHWH Kiodya pal30ueHHs B CTPOKE OHa IepecTaéT yHOOBIETBOPSAThH OTPaHHUYEHUSM
MCXOOHOM CEKITWH, 3Ta CTPOKa IIepeMeIlaeTCs B OPYTYI0 CeKIIHIO.

CamMu CEeKIMH MOTYT IIPEACTaBIATh COO0M CEKIIMOHMPOBAHHLIE TAOIHUIIEI, TAKUM 00Pa30M pPeain3yeTCs
8/10JiCEGHHOE CeKUUOHUpoBdHue. XOTS BCE CEeKIUW M[OJIKHBI HMETh Te Ke CTOJIOIb, YTO U
CEKIIMOHUPOBAHHASA POOUTEJIbCKAs TabJmia, B KaXKOOM CEKIIMM HEe3aBUCHMO OT IOPYTHUX MOTYT OBITh
oInpefesieHbl CBOM WHMOEKCH, OTPAHUYEHWS ¥ 3HAUEHHWs II0 yMOJI4aHHUI0. [lompoOHee o co3gaHUU
CEeKITMOHUPOBAHHEBIX TAaOIUIT M CeKITUI paccKa3ksiBaeTcs B omucanuu CREATE TABLE.

IIpeoOpa3oBaTh OOBIUHYIO TabIUIly B CEKUMOHUPOBAHHYI0 U HaoO0poT Henb3s. OOHaAKO B
CEKIIMOHUPOBAHHYI0 TaOIUIly MOXKHO H00aBUTh B KA4UeCTBE CEKUUU CYIIECTBYIOUIYIO OOBIYHYIO WU
CEKIIMOHUPOBAHHYI0 TabMUIly, a TakKe MOXKHO VIAJIUTh CEKLUWI0 U3 CEKIMOHUPOBAHHOM TabIUITHI
U TPEeBPaATUTL €€ B OTHEJIbHYI0 TabmuIly; 3TO MOXKET YCKOPUTb MHOTHE IIPOLEecChl 00CIy:KUBaHUS.
O6patutecst K onucanuio ALTER TABLE, uTo0wl y3HaATh OOMbIIE O MTOOKOMaHAaX ATTACH PARTITION H
DETACH PARTITION.

CekIMM TakKXe MOTyT OBITh CTOPOHHUMM TabjMllaMM, XOTS IPU 3TOM HaKIaObIBAIOTCS HEKOTOPHIE
OrpaHUYEeHUsI, OTCYTCTBYIOIIME C OOLIYHBIMU TaOmullaMu; 3a MOAPOOHOCTAMU 0OpPaTUTECH K ONMMCAHUIO
CREATE FOREIGN TABLE.

5.11.2.1. NMNpumep

IMpenmonoxkuM, 94TO MBI CO3maéM 0a3y MaHHBIX [/ OOJIBINIOW KOMITAHWH, TOPTYIOIIEH MOPOZKEHBIM.
KoMnaHust yuuThHIBAET MaKCUMAJILHYIO TEMIIEPATYPY M IPOAaKy MOPOZKEHOI0 KaXKblM JeHb B pa3pe3e
peruonoB. [lo cyTu HaM HyKHa cilenyromas TabmuIia:

CREATE TABLE measurement (

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

Mrl 3HAaeM, YTO OOJIBIIMHCTBO 3aIpPOCOB OyOyT paboTaTh TOJIBKO C JAHHBIMU 3a IIOCJIENHIOI HEMEJIo,
MEeCSII] MM KBapTaJl, TaK KakK B OCHOBHOM 3Ta TabGuila HyKHa i GOPMUPOBAHUS TEKYIIUX OTYETOB IS
pykKoBoAcTBa. YTOOGH COKPATUTh O0OBEM 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, BEIIIOJTHUTE CJIedyloliee:

1. CozpaiiTe TabmuIily measurement KakK CEKIMOHUPOBAHHYIO TabmIUIly C IIpedjiokKeHueM PARTITION BY,
yKa3aB MeTo[ pa30ueHu (B HalleM cjiydae RANGE) U CIUCOK CTOIOIIOB, KOTOPHE OyayT 0Opa30BLIBATh
K104 pa30ueHusl.

CREATE TABLE measurement (

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

) PARTITION BY RANGE (logdate);

. Co3panTe ceKumu. B onpenesnenny KaXaou CEKIIUY JOIXKHEI 3a7jaBaThCs T'PAHMUIIL], COOTBETCTBYIOIINE
METOY M K/II0YY pa30ueHust POOUTEJIECKON TabullEl. 3aMeThTe, YTO YKa3aHUe I'PaHUI], ITPU KOTOPOM
MHOJKECTBO 3HAUYEeHWN HOBOM CEKIIMM IIepeceKaeTcs CO MHOXKECTBOM 3HAaYeHHH B OOHOW WUIIH
HECKOIbKUX CYIIECTBYIOIINX CEKIUAX, OyaeT omnbOIHbBIM.

CekIuu, co3gaBaeMble TakKuM 00pa30M, BO BCEX OTHOIIEHUSX SIBJISIOTCS OOBIYHBIMH TaOIHUIIAMU
PostgreSQL (mnm, BO3MOXKHO, CTOPOHHUMH Tabnuilamu). B 4acTHOCTH, AJIsT KaXKIOOM CEKLMU MOXKHO
He3aBUCHUMO 3adaTh TabIMYHOE IPOCTPAHCTBO U MapaMeTPHl XPaHEeHHUSs.

B mameMm mnpumepe KaXKias CeKLMs [OOJIKHA copepxKaTh HaHHBIe 3a OOUH Mecsl, 4TOOLl HaHHEIE
MOZKHO OBLJIO YOANATh 110 MecsIlaM CoTJIacHO TpeboBaHuSAM. TakuM o6pa3oM, HyKHEIe KOMaHIbL OynyT
BBITJIANETh TakK:

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_y2007ml1l PARTITION OF measurement
FOR VALUES FROM ('2007-11-01') TO ('2007-12-01");

CREATE TABLE measurement_y2007ml12 PARTITION OF measurement
FOR VALUES FROM ('2007-12-01') TO ('2008-01-01")
TABLESPACE fasttablespace;

CREATE TABLE measurement_y2008m01 PARTITION OF measurement
FOR VALUES FROM ('2008-01-01') TO ('2008-02-01")
WITH (parallel_workers = 4)
TABLESPACE fasttablespace;

(Kak TOBOPUJIOCH PaHee, 'PaHULIBI COCEOIHUX CEeKITUM MOT'YT OIIpeneiaATbCA OOMHAKOBEIMU 3HAYEHUAMHU,
TaK KaK BEPXHHE I'DAHUIEI HE BKJIIOYAIOTCA B Oyaras30H.)

Ecnu BEI XOTUTE peasin30oBaTh BJIOZKEHHOE CEKLIMOHNPOBAHKUE, OOIIOJIHUTEJIBHO YKAXKHUTE IIPENJIO2KEHU e
PARTITION BY B KOMaHOaX, CO3OalolIUX OTOEJIbHbIEe CEKIINH, HAalIpUMEDP:

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

Korma 6ynyT CO3HaHBl CEeKIIMH measurement_y2006m02, HaHHBIE, HMOOaBIsSeMbIe B measurement H
II0IIagarolnre B measurement_yZOO om02 (I/IJ'II/I OaHHBIE, KOTOPHEIE MOTYT JIOG&BJ'IHTI:CH HeIrnoCpeagCTBeHHO
B measurement_y2006m02 IIPHU YCJIOBHUU COONIONEHUS OTPAHUYEHUS OAaHHOW CeKIuu) OYOyT 3aTeM
IepeHanpaBiieHbl B OOHY M3 BJIOKEHHBIX CEKIIMM B 3aBHCHMOCTH OT 3HA4YeHUs CTOJIOIa peaktemp.
VYKa3aHHBIN KITI0OY Pa30MeHUsI MOXKET IIepeceKaThCs C KIII0UOM pa30ueHusI POIUTENISI, XOTS OPenesiTh
TPaAHUIEI BJIIOKEHHOM CEKIIUM HYXKHO OCMOTPUTEJIFHO, YTOOBI MHOXKECTBO HAHHBEIX, KOTOPOE OHa
IPUHUMAaET, BXOOUIIO BO MHOXKECTBO, JIOITyCKaeMoe COOCTBEHHBEIMHU I'DAaHUIIAMM CEKILIMU; CHCTeMa He
IIBITA€TCA KOHTPOJIMPOBATh 3TO CaMa.

IIpu pmoGaBjieHWM B POOUTENbCKYIO TaONMHIy HAHHBEIX, KOTOPhIE HE COOTBETCTBYIOT HH OOHOH U3
CYIIECTBYIOIINX CEKITHUH, IPOU30UAET OMMOKA; ITIOAXOIAINYI0 CEKITUIO HY2KHO CO3aBaTh BPYYHYIO.

Co3maBaThk B Tabnuiax OrpaHUYEHUS C YCJIOBUSMH, 3afalolIMMU TPAaHUIIEL CEKLMM, BPYYHYIO He
TpebyeTcsa. Takue orpanudenus OyOyT CO3MaHbl aBTOMATUYECKH.

3. Co3paliTe B CEKIIMOHUPYeMOM Talbjulle MHAEKC II0 KJII0YEeBOMY CTOIOLYy (MM cTojbIlaM), a TaKkKe
J100ble IPyTHe MHOEKCHI, KOTOPhIE MOT'YT IToHamoouThes. (MHOeKC o K104y, CTPOro TOBOPS, CO37laBaTh
He 00s53aTeNIbHO, HO B OOJILIIMHCTBE ClIy4daeB OH OyIeT mose3eH.) [Ipu 3ToM aBTOMaTU4YeCcKHu OymeT
CO3[aH COOTBETCTBYIOIIUM MHOEKC B KaXIOM CEKIIMU U BCe CEKIIMU, KOTOPHIe BHl OyfeTe CcOo37aBaTh
UMY TPUCOEOUHATL IO3[Hee, ToXe OymyT comepzKaTh TakKoM MHOEKC. MHOEeKCH WM OrpaHUYeHUS
YHUKaJTbHOCTH, CO3[aHHbIE B CEKIIMOHUPOBaHHOU TabnmuIle, SIBJIAIOTCSA «BUPTyaJIbHBIMU», KaK U caMa
CEeKIIMOHUpOBaHHasA Tabnuna: (pakKTU4YeCKU [NaHHLIE HAXOOATCA B OOUYEPHUX MHIOEKCAX OTOEIbHBIX
TabIUI-CeKIIUH.

CREATE INDEX ON measurement (logdate);
4.Y6emuteck B TOM, 4YTO IapaMeTp KoHdurypammu enable partition pruning He BBHIKIIOYEH B
postgresqgl.conf. MHa4Ye 3ampockl He OyayT ONTUMHU3UPOBATHCS HOIXKHEIM 00pa3oM.

B marHOM mpumepe HaM HNOTPeOyeTCs CO34AaBATh CEKITUIO KaXKIOBIM MECSII, TaK 4TO ObIJIO OBl pa3yMHO
HamucaTh CKPUIIT, KOTOPBIHM OB (hopMupOBaj TpebyeMulir Kog DDL aBTOMaTHYECKH.

5.11.2.2. O6cny>XxmBaHuMe CeKuun

OOrryHO HaOOP ceKiuii, 0O0pa30BaHHBEIM KW3HAYAJILHO IIPKM CO3HaHWMM TaOJuI[, He NOpenrnoaaraeTcs
COXpaHsATb HEWU3MEHHBIM. Yaie HaoOOpOT, WIJIAHWUPYETCS YyHalsaTbh CEKIMHW CO CTaAapbIMU OaHHBIMHA
¥ TIepUoauYecKu [moOaBIsATh CEKIMHM C HOBEIMH. OmHO u3 Haubolee BaXHBIX IIPEUMYIIECTB
CEKIIMOHUPOBAHUS COCTOUT UMEHHO B TOM, YTO OHO MO3BOJIIET IIPAKTUYECKN MOMEHTAJILHO BHIIIOIHSATH
TPYOOEMKHUE OIlepalliy, U3MEHSSI CTPYKTYPY CEKLuM, a He (U3UUYECKH IepeMernias Oonbiue 00BbEMEI
OaHHBIX.

CawmbIit TIETKUH c1ocod yoanuTh CTapble JaHHbIe — MPOCTO YOAMUTh CEKLHIO, CTABIIYIO0 HEHYKHOM:

DROP TABLE measurement_y2006m02;

Tak MOXKHO yaaJIuTh MUJUIMOHEI 3aIIMcell Topa3no ObICTpee, YeM YOAJAThH UX 110 OMHOM. 3aMeThTe, OOHAKO,
4TO IpUBeOEHHas BHIIIe KOMaHIa TpeOyeT yCTaHOBJIeHUS OJIOKUPOBKU ACCESS EXCLUSIVE.

Emé ommH 4yacto 6ojlee NPeAIoOYTHUTEJIPHBEIM BapHaHT — yOpaTh CEKIMIO M3 TJIaBHOM TaOIWIIBI, HO
COXPaHUTh BO3MOXKHOCTDL 0OpaIlaThCsa K HeM KaK K CAaMOCTOSITEJIbHON Tabulie:

ALTER TABLE measurement DETACH PARTITION measurement_y2006m02;

ITpu 3TOM MOXKHO OymeT mpomoIKaTh paboTaTh C JaHHBEIMH, ITOKa Tabiulla He OyneT ynaneHa. Hampumep,
B 9TOM COCTOSTHMY OYEeHb KCTATH Oy[OeT cIesiaTh PE3ePBHYI0 KOMUIO JAaHHBIX, UCIOJIB3Ys COPY, pg dump
U momoOHBIe cpefcTBa. BO3MOXHO, 9TH HaHHBIE TaKXKe MOXKHO OymeT arperupoBaTh, IIEPEBECTH B
KOMIIaKTHHIN (opMaT, BEIIOIHUTE OPYTYI0 00paboTKy UIK IIOCTPOUTE OTYETEHL.

AHaJIOTUYHEIM o6pa30M MOZ2KHO ,E[O6aBJ'IHTb HOBYIO CEKIIMIO C TaHHBIMH. MBI MOXKeM CO37aTh IIYCTYIO
CEKIIHIO B I'IaBHOU TaGJ’II/IHe TaK 2K€, KaK MBI CO30aBaJiId CEKIITNU B KCXOOHOM COCTOAHHNHU OO 3TOTI'O:

CREATE TABLE measurement_y2008m02 PARTITION OF measurement
FOR VALUES FROM ('2008-02-01') TO ('2008-03-01")
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TABLESPACE fasttablespace;

A mHOTHa yomoOHee co3maTh HOBYIO TaGIUIy BHE CTPYKTYPHI CEKLIMHY U COEJaTh €€ MOJTHOLIEHHOM CeKIInen
mo3xke. [Ipu TakoM MOAXOOe HOBBHIE JaHHBEIE MOXKHO OymeT 3arpy3uTh, IPOBEPUTH U TIPeoOpa3oBaTh A0
TOTO, KaK OHM TIOSIBATCS B CEKITMOHUPOBAHHOU Tabnuiie. O60UTHCH 6€3 KPOMOTIUBOT0 BOCIIPOU3BEIEHU ST
ompefieNieHusT POOUTENILCKON TaOIMUITBI MOXKHO, BOCIIONIB30BABIIMCH (QYHKIIMOHAIBHOCTBEI0 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" );

KoMaHma ATTACH PARTITION TpeOyeT OJIOKMPOBKKM SHARE UPDATE EXCLUSIVE OJISI CEKITMOHHPOBAHHOM
TaOJIUIIHL.

IIpexkpme deMm BHIIONHATHL KOMaHAy ATTACH PARTITION, PEKOMEHOYETCS CO3maTh OrpaHHMuYeHHe CHECK
B IIPUCOEOUHSIEMOM TabJMlle, COOTBETCTBYIOIIEE OXKHUOAEMOMY OTPDAaHMYEHUIO CEKIWM, KaK OIMCAHO
HuXke. Brarogapst aToMy cuctemMa CMOXKeT 000UTHCh 63 CKaHUPOBaHUS, He0OXOOUMOI'0 IS IIPOBEPKU
HESIBHOTO OTPaHUYEHUS ceKnuu. be3 3TOro orpaHuyeHusT CHECK HYXKHO OyHoeT HPOCKAaHWPOBAThH U
y6eduThCS B BHITIOJTHEHWH OTPAHWYEHUS CEKI[WH, yOepKuBas GJIOKMPOBKY ACCESS EXCLUSIVE B 3TOM
ceknuu. [Tocsie BEITOTHEHUSI KOMaHOLI ATTACH PARTITION PEKOMEHAYETCS YOAIUTh OrpaHudYeHne CHECK,
IIOCKOJIBKY OHO O0JIbIlle He HYKHO. Ecniu nmprcoenmHaseMast TabInIa TakXKe SIBISIETCS CEKIIMOHUPOBAHHOU
TabnuIle, To Kaxpaas U3 eé ceKuui OymeT PeKYPCUBHO GJIOKMPOBATLCA M CKAHUPOBATLCS OO TEX 10D,
II0Ka He BCTPETUTCS IOOXO0nsAIee orpaHUuYeHe CHECK UNU He OYOYT HOCTUTHYTH KOHEYHEIEe Pa3eJlhl.

To4HO TakK XKe, eCI¥ B CEKIMOHWPOBAHHOU TaOMWIlE €CTh CEKLUsI DEFAULT, PEKOMEHAYEeTCS CO37aTh
orpaHuYeHue CHECK, KOTOPOe UCKII0YaeT OrpaHuYeHre pa3aeria, Mojexkallero npucoequHenuo. Eciu
9TOTO He ClelaTh, TO pa3den DEFAULT OymeT MPOCKaHWPOBaH, YTOOL yOeOUTHCS, YTO OH HE COMEPKUT
3amuced, KOTOphle OOMXKHBEI OBITH PACIIONIOKEHHI B IOOKIII0YaeMOM pa3fdene. JTa oleparus Oymer
BBITIOJTHSATHCS TIPU yAEpPXKaHUM OITOKUPOBKM ACCESS EXCLUSIVE Ha pa3gene DEFAULT. Ecmm paspmen
DEFAULT caM SBJISIETCSI CEKIIMOHHMPOBAaHHOU Tabiulled, TO Kaxgas H3 e€ CeKIui OymeT PeKypPCHUBHO
MIPOBEPSITHCS TaKUM Ke 00pa30M, Kak U IpucoequHsieMasi TabIuIla, KaK YIIOMUHAIOChH BBIIIE.

Kak roBopumiioch BEIIIE, B CEKIMOHUPOBAHHLIX TAOIHMIIaX MOXKHO CO3[aBaTh WHOEKCH TakK, YTOOHI OHU
IIPUMEHSJINCh aBTOMATUYEeCKH KO BCeH Hepapxuu. DTO O4YeHb YIoOHO, TaK KaK MHOEKCUPOBAaThCSI OymyT
He TOJBKO BCE CYLIECTBYIOIIWE CEKIIUM, HO U JII0ObIe CEeKIINM, co3gaBaeMble B Oymymem. Ho ecTs ogHO
OTrpaHMYEHUEe — TaKOW CEKIMOHMPOBAHHLIN HHOEKC HEJIb3s CO3maTh B HEeOJIOKWUPYIOIIeM pexkume (C
yKa3aHueM CONCURRENTLY). UToOhl m30exkaTh OJIOKMPOBKH Ha [OJITO€ BpeMs, OJI CO3[aHHUs MHOeKca
B CaMO#l CeKIIMOHMPOBaHHOM TabnuIlle MOXKHO MCHOJIb30BaTh KOMAaHAYy CREATE INDEX ON ONLY; TaKO#
UHOeKC OyIeT momMeudeH Kak Hepabouuii, U OH He Oy[eT aBTOMaTUYEeCKY TPUMEHEH K CEeKIUAM. MHIOEKChH
COOCTBEHHO B CEKIIMAX MOXKHO CO3[aTh B MHOMBUAYATbHOM IIOPSAOKE C yKa3zaHueM CONCURRENTLY, a 3aTEM
npucoeduHUMb UX K UHIEKCY POOUTEJIS, UCIIONIb3ysd KOMaHAy ALTER INDEX .. ATTACH PARTITION. ITocne
TOTO KaK WHIEKCH BCeX CeKIUM OyOyT IPHCOEIUHEHHEl K POOUTENIECKOMY, IIOCIIEHUM aBTOMAaTHU4eCKU
nepennéT B pabouee cocTossHue. Hampumep:

CREATE INDEX measurement_usls_idx ON ONLY measurement (unitsales);

CREATE INDEX measurement_usls_200602_idx
ON measurement_y2006m02 (unitsales);
ALTER INDEX measurement_usls_idx
ATTACH PARTITION measurement_usls_200602_idx;
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10T aneM MOZKHO IIPUMEHATH Y C OTPaHUYEeHUAMU UNIQUE ¥ PRIMARY KEY; OJIsI HUX MHOEKCHI CO30al0TCA
HEesABHO IIPU CO3OaHUU OTPaHUYEHUA. HaanMep:

ALTER TABLE ONLY measurement ADD UNIQUE (city_id, logdate);

ALTER TABLE measurement_y2006m02 ADD UNIQUE (city_id, logdate);
ALTER INDEX measurement_city_id_logdate_key
ATTACH PARTITION measurement_y2006m02_city_id_logdate_key;

5.11.2.3. OrpaHu4yeHumn
C CEKIIMOHNUPOBaHHBIMHI T&6HI/ILIaMI/I CBSI3aHEI ClIedyIoIIyue OrPaHNYeHud:

¢ OrpaHu4eHUsI VHUKAJILHOCTH (a 3HAYUT U IIEPBUYHBIE KITIOYM) B CEKIITMOHUPOBAHHBIX TabIHIIaX
OOMKHBI BKIIOUATh BCe CTONOIBI KiTI0oua pa3bueHusi. ITo TpeboBaHue 0OBSICHSIETCS TEM, UTO
OTHeJIbHbIe UHOEKCH, 00pa3yolle orpaHudeHne, MOTYT HETIOCPENCTBEHHO 00ecIieuynBaTh
VHUKAIbHOCTD TOJILKO B CBOUX CEKITUSX. [I03TOMYy caMa CTPYKTypa CEeKIMOHUPOBAHMUS HOJIKHA
rapaHTUPOBATh OTCYTCTBUE AYOJIMKATOB B PA3HBIX CEKIIUSIX.

e Co3zgaTthb OrpaHHY€eHHe-UCKIIIOYEeHHNEe, OXBAaThIBalolllee BCIO CEKITMOHUPOBAHHYIO Ta6nnuy, HeJIb34;
MO2KHO TOJIBKO ITOMECTHUTHh TaKO€ OIrpaHNYE€HNe B KaXOYI0 OTOEJIbHYIO CEKIIUIO C JaHHBIMMU. H sto
TaKXe SdBJIIeTCsA CIIEACTBHEM TOI'O, UYTO YCTAaHOBUTEL OrPaHUYEHU, JIGIZCTBYIOH.[HG MeXOy CEeKIIUiAMH,
HEeBO3MOZXKHO.

* Tpurrepsl BEFORE ROW ITPU HEOOXOOMMOCTH AOKHEI OPEHENsITECSA B OTHAEIbLHBIX CEKITUSX, a HE B
CEeKITMOHUPOBaHHOM Tabnuile.

¢ CwMelnBaHKHEe BPEMEHHEIX M ITOCTOSHHBEIX OTHOIIEHHH B OMHOM JepeBe CeKIIMOHUPOBAHUS He
momyckaeTcsi. TakuM 00pa3oM, eciii CeKIIMOHUPOBaHHasl TabIuIla HOCTOSTHHAS, TAKUMU Ke TOJIKHEI
OBITH €€ CEeKIIMU; C BpeMeHHBLIMHU TabIullaMy aHAaJIOTUYHO. B clmyyae ¢ BDeME@HHBIMU OTHOIIEHUSIMHU
BCe TaOIMIILI JepeBa CeKIMOHUPOBAHMNS OOJIKHEI OBITH M3 OOHOIO CeaHca.

Ha ypoBHe peanu3aliiu OTHeIbHEIE CEKIIUU CBSI3LIBAIOTCS C CEKIIMOHUPOBAHHOU TabIullell cpencTBaMu
HacnenoBaHus. OOHAKO C OEeKIapaTHBHO CEKIIMOHHUPOBAHHBIMM TaOIHIIAMM HJIM HUX CEKIIUSIMHU HeJIb3s
KMCIIOJIb30BaTh HEKOTOPYIO 001Ny (YHKIIMOHAIBHOCTh HAC/IemOBaHUs, KaK ONMMCAHO HUXKe. A MMEeHHO,
CEeKIIMS He MOXKEeT UMeTh HUKAKUX OPYTUX POOuTesiel, KpoMe CeKIIMOHMPOBAHHOM TaOIHIIEl, K KOTOPOH
OHA OTHOCHTCSI, PaBHO Kak U Jrio0as Tabiauila He MOXKeT HaCclIegoBaThCSI M OT CEeKIIMOHHUPOBAHHOM, U OT
OOLIYHOM TAOIHUITLEI. DTO O03HAYAET, YTO CEKIIMOHMPOBAHHEIE TAOMUIIEI ¥ UX CEKIIMH He COBMEIAal0TCs B
HepapxXuy HacJeIOBaHUSI C OOBIYHLIMU TaOIHUIIAMU.

Tak Kak mepapxusi CEeKLIMOHUPOBaHUS, o0pa3oBaHHAs CEKIMOHMPOBAHHOMN TabOmUIlel M €€ CEKIUSIMHU,
SIBJISETCA ONHOBPEMEHHO U Uepapxyuel HaclegoBaHMWs, OHA COOEPXKUT tableoid M Ha HeE
pacrupocTpaHAoTCs BCe OOBIYHBIE ITPaBUJia HacleqoBaHus, onrMcaHHble B Pasnerne 5.10, ¢ HEKOTOPHIMU
UCKTIOYEHUSIMU:

* B ceknusax He MOXKeT OBITh CTOJIOIIOB, OTCYTCTBYIOIIIUX B POOUTEJILCKOM Tabmnuiie. Takue CTONOIIB!
HEBO3MOZKHO OIIPEeNeIuTh HU IPU CO3MaHUU CEeKIMI KOMaHAOU CREATE TABLE, HU IIyTEM
MOCJIedyIoero qo0aBIeH!A B CEKITUN KOMaHOOW ALTER TABLE. TaGHIIEI MOTYT OBITH ITOOKITIOYEHEI
B KQueCTBe CEeKIIMH KOMaHOoOM ALTER TABLE ... ATTACH PARTITION, TOJIBKO €CJIM UX CTOJIOIILI B
TOYHOCTHA COOTBETCTBYIOT POOUTEILCKOM TabIHIIe.

* OrpaHuYeHUs CHECK BMeCTe C NOT NULL, OTIpefeJIEHHbIE B CEKIIMOHUPOBAHHOM Tabuile, Bcerga
HaCJIeQyIoTCs BCeMU €€ cekiusamMu. OrpaHndYeHus CHECK C XapaKTEePUCTUKOM NO INHERIT B
CEeKIMOHUPOBAHHEIX TabIHIlaX CO3aBaTh Henb3s. TakKe Helb3s yOaJIuTh OrpaHudeHne NOT NULL,
3aaHHOE [OJ1s CTOJIOIa CEeKIINM, eCJIM TAaKoe JKe OTPAaHUYEeHNe CYIIeCTBYET B POOUTEIIECKOM TabmuIle.

* Hcnonb3oBaHUEe YKa3aHUs ONLY IIpH Oo0aBIeHUU UK yYOaJIeHUH OTPaHuUYeHUs TOJIBKO B
CEeKIIMOHHPOBAHHOM TabIuIle MOOOepKUBAETCS JIUIIb KOTHa B HeH HeT ceKIui. Eciiu ceKiuu
CYIIIeCTBYIOT, IIPH IIOMBLITKE MCIIOIL30BAHMS ONLY BO3HUKHET omuoKa. C pyroi CTOPOHEI,
OTPaHUYEHHUST MOXKHO NOOABIISITL WX YOAJIAThH HEIIOCPEeNCTBEHHO B CeKIUIX (€CIM OHU OTCYTCTBYIOT
B POOUTENILCKOM TabmuIie).
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* Tak KaK CEeKIIMOHUPOBaHHAas TabauIila caMa 1o ce6e He COOePKUT JaHHbIE, UCIIOIb30BaHUE
TRUNCATE ONLY IJI CEKIIMOHUPOBAHHOU TaOJIMIIEI BCerga OyOeT CYUTAThCS OIITHOKOM.

5.11.3. CeKuMmoHMpoOoBaHue C UCNoJib30BaHUEM HacnenoBaHuUA

XoTs BCTPOEHHOE [eKlapaTHBHOE CEeKIMOHWPOBAaHWE IIOIE3HO BO MHOTHX dYaCTO BO3HUKAIIIUX
cutyaiusax, OBIBAlOT 0OCTOSTEeNnbCTBa, TpelOylomme Oosee THOKOro 1moaxoma. B aToMm  ciydae
CEeKIIMOHNPOBaHME MOXKHO pP€eaJIn30BaTh, MIPHMMEHHUB MEXaHMN3M HaCJieJOBaHUA TaGJ'II/ILI, YTO HaCT pAan
BOSMO)KHOCTGfI, Hellogoep2KNuBaeMBIX IIPKU OE€KJIaPaTHUBHOM CEKIIMOHNWPOBaAHNHK, HAIIPDUMEDP:

° HpI/I OEKJIIaPAaTUBHOM CEKIIMOHHWPOBAHHNHU BCe€ CEKIIMU HOJI2KHBEI UMETHh B TOYHOCTH TOT K€ Ha6op
CTOJ'I6I_IOB, YTO U CEKIIMOHHUPpyeMas Ta6J'[I/IL[a, TOorga KakK 0OGBIYHOE HacCJiegoBaHHue Ta6J'II/II_I OOITyCKaeT
HalIn4ue B JOYEPHUX Ta6n1/1uax OOIIOJIHUTEJIbHBIX CTOHGHOB, OTCYTCTBYIOIIIUX B POOUTEIIE.

e MexaHHU3M HacJleOooBaHUSA THGHI/I]_[ ImogoepzKruBaeT MHO2KECTBEHHOE HacCjleJOBaHUe.

* C pmekJylapaTUBHBIM CEKIIMOHMPOBAHUEM MOOAEPKUBAETCS TOJIBKO pa3bueHne Mo COUCcKaM, o
ouana3oHaM | II0 XeIly, TOrga Kak C HacjaegoBaHueM TabIuI] JaHHBIE MOXKHO PA3OessiTh 10
m060My KpUTEpHUIo, BHIOpaHHOMY Iob30BaTesieM. (OgHAKO 3aMeThTe, YTO €CJIU UCKIII0UEeHHe 110
OTPAaHUYEHHUIO HE MO3BONAET 3((GEKTUBHO YCTPAHSITh HOUYEPHUE TaOIUIbI U3 IIJIAHOB 3aIIPOCOB,
MTPOU3BOOUTETBHOCTD 3aIPOCOB OyIeT OUYeHb HU3KOM.)

e Jlns HEKOTOPHIX Omepalnil ¢ HeKIapaTUBHLEIM CEKITMOHUPOBaHUEM TpebyeTcs Oomee CUIbHAS
GJIOKMPOBKA, YeM C UCIIONb30BaHUEeM HacliemoBaHus. HampuMep, [ yOaleHus CEeKITUH
M3 CEKITMOHUPOBAHHOU TaOMUIIEI TPEOYETCS YCTaHOBUTD OITIOKUPOBKY ACCESS EXCLUSIVE B
POOUTENTbCKOM TabmuIle, TOTTAa KakK B ClIy4Yae ¢ OOBIYHBIM HaCIEeIOBAHUEM JOCTATOYHO OJIOKMPOBKHU
SHARE UPDATE EXCLUSIVE.

5.11.3.1. NMpumep

B sToMm nmpuMepe OyOeT co3maHa CTPYKTypa CeKITMOHUPOBAHUS, PaBHO3HAYHAs CTPYKTYpPe U3 IpuMepa C
OeKJIapaTUBHBLIM CEKIIHOHUPOBAHNEM. BEIIOIHUTE CIIeOyIOIINe TeHCTBUI:

1. Co3maiiTe «rmaBHYIO» TabIUIy, OT KOTOPOM OyayT HacleooBaThCA BCe «IoUepHUe» Tabmullel. ['1aBHas
Tabnuia He OymeT comep’kaTh maHHBEEe. He ompepensaiiTe B Hell HMKaKWe OTPAHUYEHUS-IIPDOBEPKH,
€CJIM TOJILKO BH He HaMEPEHEH! IPUMEHUTD UX BO BCeX mouepHuX Tabnuuax. Takke He UMeeT CMEIC/IAa
OIIpeNeNsAiTh B Hell KakKue-Tn00 MHAEKCH UK OTPaHNYeHN T YHUKAJILHOCTH. B HamieM npuMepe riiaBHOU
Tabnuiel 6ymeT measurement CO CBOMM M3HAYaJIbHLIM OIIpPeIeIeHuEM:

CREATE TABLE measurement (

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

)i

2. Co3pgaliTe HECKOJIBKO «IOYePHUX» TabJIUI, YHACIIeIOBaB X BCe OT I'IaBHOM. OOBIYHO B TAKUX TaOIHUIIaX
He OymeT HHKAKUX OOMOJHUTEJIBHBEIX CTOJIOIIOB, KpOoMe yHacjaemoBaHHEIX. Kak ¥ ¢ mekjapaTHBHEIM
CeKIIMOHUPOBAHUEM, 3TH TalJIMIEI BO BCEX OTHOIIEHHSIX OyOyT OObIYHEIMU TaOmuilamu PostgreSQL
(MK CTOPOHHUMU TaGIUIIAMH).

CREATE TABLE measurement_y2006m02 () INHERITS (measurement);
CREATE TABLE measurement_y2006m03 () INHERITS (measurement);
CREATE TABLE measurement_y2007mll () INHERITS (measurement);
CREATE TABLE measurement_y2007ml2 () INHERITS (measurement);
CREATE TABLE measurement_y2008m0l1 () INHERITS (measurement);

3. HOﬁaBbTe B DJOo4YepHHue T8.6J'II/II_U:>I HeIlePEeKPHIBAKINNEeCa OI'PaHUYEHUd, OIIpenelidiolire OOIIyCTHUMEIEe
3HAYEeHUSs KIoYel OJIsI KaxKOou U3 HUX.

TunuyHbEle TPUMEPH TAKUX OTPaHUYEHUH:

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

86



OmnpeneneHue JaHHBIX

yﬁeJII/ITer B TOM, 4YTO OIrpaHHYEHHsSA He IIepeCeKalTCd, TO €CTh HHKAaKHe€ 3HA4YeHHsa KIII049a He
OTHOCATCHA Cpa3y K HECKOJIBKUM OOYEPHUM Ta6.TII/II_IaM. HaHpHMep, YaCTO OOIIYCKAKT TAaKYIO OH.II/I6Ky
B OIIpeesIeHUH OJUAlla30HOB:

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

910 He OymeT paboTaTh, TaK KakK HESICHO, K KaKOi fjouepHel Tabnuile JOIKHO OTHOCUTHCS 3HAYEHUe
200. TTosToMy guUama30Hbl HOIXKHEI ONPENesIAThCS CIIeaylomuM o0pa3oM:

CREATE TABLE measurement_y2006m02 (
CHECK ( logdate >= DATE '2006-02-01' AND logdate < DATE '2006-03-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2006m03 (
CHECK ( logdate >= DATE '2006-03-01' AND logdate < DATE '2006-04-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2007ml1l (
CHECK ( logdate >= DATE '2007-11-01' AND logdate < DATE '2007-12-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2007ml2 (
CHECK ( logdate >= DATE '2007-12-01' AND logdate < DATE '2008-01-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2008m01 (
CHECK ( logdate >= DATE '2008-01-01' AND logdate < DATE '2008-02-01" )
) INHERITS (measurement);
. s Kaxkmoi modyepHer TabmuIlkl CO3TaiTe HHOEKC M0 KITI0YUeBOMY CTOJIOIY (Mau CTOJI0IIaM), a TaKxkKe
mo0Ble IPyTrHUe HHOEeKCH 110 CBOeMY YCMOTPEHUIO.

CREATE INDEX measurement_y2006m02_logdate ON measurement_y2006m02 ) ;
CREATE INDEX measurement_y2006m03_logdate ON measurement_y2006m03 (logdate);
)
)

(logdate
(
CREATE INDEX measurement_y2007mll_logdate ON measurement_y2007mll (logdate
(
(

4

4

CREATE INDEX measurement_y2007ml2_logdate ON measurement_y2007ml2 (logdate
CREATE INDEX measurement_y2008m0l1_logdate ON measurement_y2008m0l1 (logdate);

. MBI XOTHM, yTOoOBI HAaIle IIPUJIOZKEHHEe MOIJI0O CKa3aThb INSERT INTO measurement ... K
IaHHBIE OKa3a/IMCh B COOTBETCTBYIOIIEN mouepHed Tabmuile. MBI MOXKeM OOOUTHCS 3TOro, HoOaBUB
TMOOXOMSIIYI0 TPUTTEPHYIO GYHKIIUIO B TIaBHyI0 Tabnuily. Ecnu manHble Bcerga OyOyT moOaBIsITHCS
TOJIFKO B TIOCJIEIHIOIO JOYEPHIO TabmuIly, HaM OyaeT JOCTaTOYHO 0YEeHb MPOCTON PyHKIMHN:

CREATE OR REPLACE FUNCTION measurement_insert_trigger ()

RETURNS TRIGGER AS $$

BEGIN
INSERT INTO measurement_y2008m01 VALUES (NEW.*);
RETURN NULL;

END;

$S

LANGUAGE plpgsqgl;

Ilocne be'HKI_[I/II/I MBI CO37IaIUM BBLI3LIBAIOIITHI eé TpUrrep:

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

MEl [OJIKHBEI MEHSITh OIpefesieHue TPUITepHOW GYHKIWK KaXObI Mecsl, 4TOObl OHA BcCerga
BCTaBJIsi/Ia JAHHBIE B TEKYIIYIO HOYEPHION Tabuily. OnpeesieHre cCaMoro TPUrrepa, OOHAKO, MEHSTh
He TpebyeTcs.
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Ho MBI MOXeM Takke chesaTh, 4TOOBI CEPBEP aBTOMATHUYECKHW HAXOOMJI OOYEPHIO Tabimuiry, B
KOTOPYIO HYXKHO HampaBUTh Ho0aBisgeMyl0 CTPOKy. [ns atoro Ham motpebyercs 6Gojiee CIIOXKHAS
TpUrrepHas QyHKIus:

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;
$9

LANGUAGE plpgsqgl;

OmnpemeneHue TPUTTEPa OCTAETCS MPEXKHUM. 3aMeThbTe, YTO BCE YCIOBHUS IF HOJIKHBEI B TOYHOCTH
OTpaXkaTh OrPaHUYEHHsI CHECK COOTBETCTBYIOIINX OOUYEPHUX TAOIHII.

XoTs aTa QYyHKIUS CJIOKHEE, YeEM BapUaHT C OOHUM TEKYIIUM MeCsUeM, eé He TMPUAETCS TaK 4acTo
MOOu(UIIMPOBATh, TaK KaK BETBU YCIIOBUH MOXKHO JOOABUTHL 3apaHee.

IIpumeuyaHnue

Ha mpakTtuke OymeT jydlle CHadaja IIPOBEPSTh YCJIOBHE [JIsI OCIegHEelN modYepHel TabJIMITH,
€C/T¥ CTPOKH H00aBJISAIOTCS B HEE Halle BCEro, HO [JIsi HPOCTOTH MBI PACIIOIOXKUJIU ITPOBEPKU
TPpUITEPa B TOM 2XKe IMOPAOKe, 4YTO U B OPYTI'UX cbparMeHTax KOIa OJid 3TOro IIpuMepa.

[pyroit cnoco® mepeHampaBieHUs HOOABISEMBIX CTPOK B COOTBETCTBYIOUIVIO HOYEPHIOI TabmUIly
MOZKHO peaii30BaTh, OIPeNeIuB s IIaBHOW TaOIUIIEI He TPUTTED, a IpaBuia. HanpuMmep:

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_y2008m0l1 AS
ON INSERT TO measurement WHERE

( logdate >= DATE '2008-01-01"' AND logdate < DATE '2008-02-01"' )
DO INSTEAD
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INSERT INTO measurement_y2008m0l1 VALUES (NEW.*);

C mpaBuIaMHU CBsI3aHO ropasno 00IbIlle HaKIagHbIX PACXOI0B, YeM C TPUITEPOM, HO OHM OTHOCSITCS K
3aIIpoCy B IIeJIOM, a He K KaX[Io# cTpoke. [I03ToOMy 3TOT CII0co0 MOXKeT OLITh 60Jiee BEIUTPHIIITHEIM IIPH
MacCCOBOM fmo0OaBiieHnH maHHBIX. OOHAKO B OOJILIIMHCTBE CIIydYaeB TPUITEPH OyayT paboTaThk OBICTpee.

YuTHuTe, 4TO KOMaHga COPY UTHOPUPYET ITpaBuiia. EC/Iu BbI XOTUTE BCTABUTh JAHHBIE C ITOMOIIBIO COPY,
BaM MPUAETCS KOMMUPOBATE UX CPa3y B HYXKHYIO JOUYEPHIO0 TabIuIly, a He B T1aBHYI0 Tabmuily. C mpyro#
CTOPOHEI, COPY HE OTMEHSIET TPUTTEPHI, TAK YTO C TPUTTEPAMHU BE CMOXKETE UCII0Ib30BaTh €€ 0OBIYHBIM
o6pa3zomM.

Emé omuH HeOmoCTaTOK MHOOXOHa C IIpaBUJIaMM CBJ3aH C HEBO3MOXKHOCTBIO BBHIAATH OIIHUOKY, €CIIHU
mobGaBiisieMasi CTPOKa He MoAnagaeT HU IO OOHO U3 IIPaBUJI; B 3TOM CJIydae JaHHBIE IIPOCTO MIOIAamyT
B I'JIaBHYIO TaOiIuIy.

6. YOeguTech B TOM, 4UTO IapaMeTp KoHurypamuu constraint exclusion He BBHIKIIOYEH B
postgresgl.conf. B IPOTMBHOM cjiydae OOo4depHHMe TaOIUIIEI MOTYT CKAaHMPOBAThLCSA, KOTAa 3TO He
TpebyeTcs.

Kak yXe MOXKHO IIOHSITB, [JIS peaju3alliyd CJIOKHOUN mepapxuu Tabmuil MoxeT morpebdoBaThcst DDL-
KOII 3HAYUTEJIPHOTO 00BhEéMa. B maHHOM mpumepe HaM HOTpeOyeTCcs CO3gaBaTh MOYEPHIO TaOIHIly
KaX[Obll MecCsIl, TaK 4TO ObplI0 OB Pa3yMHO HamKWCaTb CKPHUNT, (GopMupyiomui tTpedyemMbii Kog DDL
aBTOMAaTUYECKH.

5.11.3.2. O6cny>xuBaHue Tabnuul, CEKULUOHMPOBAHHbIX Yepe3 HacJsieaoBaHue
YToO6H GHICTPO YOAIUTH CTAaphle AaHHBIE, IIPOCTO YOAIUTE CTABUIYIO HEHYKHOM HOYEPHIOI0 TaOIUIy:

DROP TABLE measurement_y2006m02;

YTOoOH yOamuTh QOYEPHIO TAOMHIY M3 MepapxXuy HacIedOBaHUs, HO COXPAHUTh K HeH AOCTYH KakK K
CaMOCTOATENLHOHU Tabulie:

ALTER TABLE measurement_y2006m02 NO INHERIT measurement;

Yrto6sI OGABUTH HOBYIO JOYEPHIO TAaOIUITy AJIsT HOBBEIX JAHHBIX, CO3TAWTe MyCTYIO0 HOYEPHIOK TabIuIly
TaK JKe, KaK [I0 9TOTO0 COo3aBajy HadaJibHbIe:

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 HaAIIOJIHUTh eé OAaHHBIMH OO JIO6aBJ'IeHI/I${ B M€PAPXUI0 TaGJ’[I/IH.
O9TO IIO3BOJIUT 3arpy3uTh, IIPOBEPUTL U IIPDHU HeOGXO,E[I/IMOCTI/I npeoGpasoBaTb OaHHBIE OO TOIO, KakK
3allPOCEI K TJIaBHOM Ta6J'II/II_[e 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 [OOIIOJIIHHTENBbHAYd IIOOI'OTOBKAa IOAHHBIX
ALTER TABLE measurement_y2008m02 INHERIT measurement;

5.11.3.3. OrpaHu4yeHus
C peaJ‘[I/I3a].[I/IefI CEeKIIMOHNPOBAaHUA Yepe3 HaClleJOBaHKWEe CBA3aHEBI CIIEOAYIOIINEe OTPaHUYEeHNA:

* CucremMa He MOXET IIPOBEPUTH aBTOMATHUYECKH, SBIISIIOTCS JIM BCE OTPaHUYeHUs CHECK B3aUMHO
HCKIIoYaImuMu. IToaTomy 6e3omacHee OymeT HamucaTh ¥ OTJIAAUTD KOA It GopMUPOBaHUST
OoYepHUX TaOIUIl M CO3TaHUS U/UTU U3MEHEHUSI CBI3aHHBIX 00BEKTOB, UYeM [Ie/IaTh 9TO BPYYHYIO.

e HHOeKCH W BHEIIHHE KITIOYXW OTHOCSATCS K OIpPenesIEHHON Tabiulle, HO He K €€ nepapxun
HacJIeJOBaHUS, IO9TOMY C HUMU CBSI3aHBI IOTIOJITHUTEIILHEIE OTPAaHUYEHUS.
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» Tloka3aHHBIE 37IECH CXEMEI IOAPA3yMEBAIOT, YTO KJII0YEBOM CTOOEIl (U1K CTOJIOIEI) B CTPOKE
HUKOTJa He MEHSIETCS, UJIM MEHSIETCS He HaCTOJIbKO, YTOOBl CTPOKY HOTPe60BATIOCh IEPEHECTHU B
Opyryio cekuuio. Ecny ke MonbITaThCS BHIIOJIHUTE TAKOM OllepaTop UPDATE, IPOU30UAET omubKa
M3-3a HapYIIIeHUs OrpaHudYeHuss CHECK. Ec/iu BaM HyKHO 00paboTaTh ¥ TaKue CIIydau, BEl MOKETE
YCTaHOBUTH MOOXOASIINE TPUTTEPHI Ha OOHOBJIEHNE B IOYEPHUX TabJuilax, HO 3TO elé 0OoJIbIle
YCJIOKHUT yIIpaBJIeHNUe BCell KOHCTPYKIUEN.

* Ecmu BB BEIIIOJIHSIETE KOMaHObl VACUUM UIKU ANALYZE BPY4YHYIO, He 3a0bIBaliTe, YTO UX HYKHO
3amycKaTh OJIs KaXKaoM jmouepHel Tabnuisl B oTaebHoCcTH. KoMaHma

ANALYZE measurement;
o6paboTaeT TONBKO T'IaBHYIO TaOIUILY.

* OmepaTopHl INSERT C IPEOIOKEeHUsIMU ON CONFLICT CKOpee BCcero He OymyT paboTaTh OXKHUIaeMbIM
00pa30oM, Tak Kak JeHCTBHe ON CONFLICT IpeOInpUHUMAaeTCs TOMbKO B ClIydae HapyIleHUH
VHUKAJIbHOCTH B YKa3aHHOM IIeJIEBOM OTHOIIEHWH, a He eT0 JOUYEePHUX OTHOIIEHUSX.

e Jlns HampaBIEeHUS CTPOK B HYXKHBIE IOYEePHUE TAaGIUIIL TOTPEOYIOTCST TPUTTEPHI UITH TTPABUIIA,
€CJIM TOJIFKO MPHUJIOKEHUE He 3HAET HEMMOCPENCTBEHHO O CXeMe CeKIIMOHUpOoBaHusi. PazpaboTaTh
TPUTTEPHI MOKET OBITH JOBOJIFHO CJIIOKHO, M OHU OyOyT paboTaTh ropa3fgo MefJieHHee, 4eM
BHYTPEHHEE pacIpefesieHre KOpTekKel Py AeKIapaTUBHOM CEKIIMOHUPOBAHUH.

5.11.4. YcTpaHeHue CeKuum

YcecmpaneHue cexyuti — 3T0 TpUEM OIITUMHU3AIUY 3aIIPOCOB, KOTOPLIN yCKOpPSAeT paboTy ¢ meKIapaTUBHO
CEeKIIMOHUPOBAHHBIMY TabnuilamMu. Hanpumep:

SET enable_partition_pruning = on; —— IO YMOJIYaHHUIO
SELECT count (*) FROM measurement WHERE logdate >= DATE '2008-01-01';

Be3 ycTpaHeHUsT CeKIMI MOKa3aHHHIM 3alpoC HOXKeH OymeT MPOCKAaHWPOBAThH BCE CEKIUU TaOIHITHI
measurement. Korga ycTpaHeHHe CeKIIMHA BKIIOYEHO, IIIAHHPOBIIHK pPacCMaTpPHUBaeT oIpeneeHue
KaXkOoH CeKIIMH ¥ MOXKEeT 3aK/II0UYKUTh, YTO KaKyI0-Tu00 CEeKIIMI0 CKAaHHUPOBATh He HY2KHO, TaK KakK B HEH
He MOXKeT OBITh CTPOK, YIOBIETBOPSIOIINX IIPEIIOKEeHUI0 WHERE B 3amrpoce. Korga mIaHUpPOBITUK MOXKET
clenaTh TaKOM BBEIBOO, OH MCKIIOYAET (ycmpaHsiem) CEeKIIUIO 13 IIJlaHa 3alrpoca.

Hcnonblys komanny EXPLAIN u mapameTp KoHburypaiuu enable partition pruning, MoXKHO yBUIOETH
OT/INYMe IUIaHa, M3 KOTOpPOro OBIIM yCTPaHEHBI CEKOuW, OT IUIaHa 0e3 ycTpaHeHus. TUIUYHBIN
HEONTUMU3WPOBAHHEBIN IIJIaH OJI TaKOW KOHPUTypanuu Tabauisl OyneT BEITISAAETh 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)
-> Seq Scan on measurement_y2006m02 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)
—-> Seq Scan on measurement_y2006m03 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

-> Seq Scan on measurement_y2007ml1l (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

—-> Seq Scan on measurement_y2007ml12 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

—-> Seq Scan on measurement_y2008m01 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

B HEeKOTOpPHBIX MM BCEX CEKIMSAX MOXKET IIPUMEHSIThLCSA He II0JIHOe II0CJiedoBaTelIbHOe CKaHWpOBaHUE,
a CKaHWPOBaHHWeE II0 MHAEKCY, HO OCHOBHas HOes IpHMepa B TOM, UTO [AJIS YOOBIETBOPEHHUS 3ampoca
He HYXHO CKaHHWPOBATh CTaphle CeKIuu. M Korma MHBI BKJIIOYaeM yCTpPaHEHHe CEKIIUU, MBI II0JIy4aeM
3HAYUTENIbHO Goiee 3¢hGEeKTUBHEBIN MJIaH, JAIOIINN TOT XKe pe3yJsbTarT:
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SET enable_partition_pruning = on;
EXPLAIN SELECT count (*) FROM measurement WHERE logdate >= DATE '2008-01-01";
QUERY PLAN
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 YCTPpaHEeHUusA CeKIIuu YYUTBIBAET TOJIBKO OTDAaHUYEeHN, onpenenéHHHe HEesABHO
KJII09aMH pa361/IeHI/I$I, HO HE€ HaJIn4Yne MHIEKCOB. HOQTOMY omnmpeneiidaTb MHOEKCHL OJId CcTONOIIOB KITI0Ya
He 00s513aTeJIbHO. Hy}KHO JIN CO3OaBaTh MHIOEKC MOJid onpenenéHHoﬁ CEeKIMH1, 3aBUCHUT OT TOI'O, KaKVYIO
4YaCTh CEKInu (MeHBH_Iy'IO UJin GOHLHIYIO), II0 BalllUM IIPEOCTAaBJIEHUAM, GYJIYT CKaHUPOBATh 3aIIPOCHI,
06paI_T_IaIOH_II/IeCH K 9TOH cekumu. UHOeKC 6YJIGT II0JI€3€H B IIEPBOM CJiIy4dae, HO Heé BO BTOPOM.

YCTpaHeHI/Ie CEeKIINH MOXKeT IIPOU3BOOUTECA HE€ TOJIBKO IIPU IIJIaHWPOBaHHWKM KOHKPETHOI'O 3aIlpocCa,
HO M B IIpOoIleCcCe €ro BEIIIOJIHEHU. Bnaronapﬂ 9TOMY MOXKET OBITH YCTpaHEeHO OoJbIle CeKITUH,
KOraoa yCJIOBHBEIE BBIPpAXKEHHUA COOEepP2KaT 3HAYEeHHs, HEN3BECTHBEIE BO BPEM IIJIaHUPOBAHUA, HAIIpDEMeEDP
IIapaMeTpPHI, onpeuenéHHHe orrepaTopoM PREPARE, 3HA4YeHHd, IIOJIydaeMble H3 II10a3allpPpOCOB, HIIH
IIapaMeTPU30BaHHEBEIE 3HA4Y€HHUd BO BHYTpeHHeﬂ CTOpPOHE CoemuHEeHHsd C BIIO2ZKEHHBIM IIUKJIOM.
YCTpaHeHI/Ie CEeKIIUH B IIpo1ecCe BHIIIOJTHEHNA 3aIlIpOCa BO3MOZKHO B CIIEeOYIOIIre MOMEHTEI BPDEMEHU:

* Bo BpeMs HOATOTOBKY IIJIaHA 3aIpoca. B 3TOT MOMEHT MOXKHO YCTPAHUTh CEKIIUM, YUUTEIBAS
3HAYEHWs TIapaMeTPOB, U3BECTHLIE IIPYU ITIOATOTOBKE BHIIIOJIHEHUS 3anpoca. CeKuuy, yCTpaHEHHBIE
Ha 9TOM 9Talle, He OyIyT BUOHBI B BBIBOJIE EXPLAIN MM EXPLAIN ANALYZE. Mx ob6111ee KOJIM4ECTBO
MOZKHO OINPEefesIuTh 1o CBOMCTBY «Subplans Removed» B BEIBOme EXPLAIN.

e B mpoiiecce co6CTBEeHHO BHIIIOJIHEHMS MJIaHa 3ampoca. YCTpaHeHNe CeKIUi TakKXke MOXKeT
BBITIOJIHSITHCS HA 9TOM 9Talle€ U II03BOJISIET OTUILTPOBATh CEKILIMY, UCIIOJIb3YysI 3HAUEHU S, KOTOPhIe
CTAHOBSITCSI U3BECTHHI, KOTIa 3aIIPOC BBEIIOJIHSIETCSA (paKTUUeCKH. B 4aCTHOCTH 3TO MOTYT OBITH
3Ha4YeHHUs U3 II0A3allPOCOB U 3HAYEHUS ITapaMeTPOB BPpEMEHHU BHITIOJTHEHUSI, HAaIlpuMep 13
rmapaMeTPHU30BaHHBLIX COeIUHEHUN C BJIOKEHHBIMU IIUKJIaMHU. Tak Kak 3HaueHUs TapaMeTpPOB
MOTYT MEHSIThCSI MHOTOKPATHO IIPY BHITIOJTHEHWH 3allpoca, yCTPaHeHue CEKIIUY BLITIOTHSIETCS
IpY U3MEeHEeHUH I000T0 U3 MapaMeTpPOB, aHATU3UPYEeMBIX MeXaHU3MOM yCTpaHeHus1. YTOOk
OIIpenesnuTh, OBIJIN JTU CEeKIIUHM YCTPaHeHbl Ha JaHHOM 3Talle, Hy?KHO BHUMAaTEeIbHO U3Y4YUTh
CBOMCTBO loops B BEIBOJE EXPLAIN ANALYZE. [logmnaHbl, COOTBETCTBYIOIINE PAa3HLIM CEKIUSM,
MOTYT UMETH Pa3Hble 3Ha4YeHHUs, B 3aBUCUMOCTH OT TOT'O, CKOJIBKO pa3 OHU yCTPaHSJINCh BO BpeMS
BEIIOTHEHUSI. HeKOTOphIE U3 HUX MOTYT JaXke UMeTh 3HaUeHUE (never executed) (HUKOTOa He
BHIIOJTHSIIUCH), ECITH OHM YCTPaHSINCH BCerja.

YcTpaHeHUe CEeKIUM MOXKHO OTKJIIOYUTh, BOCIIOJIb30BABIINCE ITapaMeTpoM enable partition pruning.

IIpuMmeyanue

B HacTosIIIEee BpeMs yCTpaHeHUe CEKIIMU B IIPOliecCe BHEIIIOTHEHMS PACIIPOCTPaHSAETCS TOJILKO Ha
V3JIBL TUIIA Append U MergeAppend. 171 y3710B Tua ModifyTable nOoOgepKKa YCTPaHEHUSI CEeKIUHI
TOKa He peajiu30BaHa, HO BIIOJIHE BO3MOXKHO, YTO OHA MOABUTCA B Oyaymux Bepcusx PostgreSQL.

5.11.5. CeKumoHMpoBaHUue U UCKJIIOYEHMUE MO OrpaHUvYeHuIo

HckaoueHue no 02pdHUYeHUr0 — TOPUEM OITHMH3AIIUM 3alpPOCOB, IOJOOHBIM yCTPAaHEHUIO CEKITHUM.
IIpexkpae Bcero OH MPUMEHSETCS, KOTOa CEKIIMOHMPOBaHKE OCYIIIECTBIISIETCS C UCIIOJIb30BAaHUEM CTaporo
MeTofla HacJeOOBaHMs, HO OH MOXKeT OBITh IIOJIe3€H W [Jjis OPYTUX Ienel, BKIYas OeKjlapaTUBHOE
CEeKIIMOHUPOBaHUeE.

HUckiroueHue 110 OIrPAaHNYEHUIO pa60TaeT BO MHOI'OM TaK XK€, KdK U YyCTpaHEHHue CEeKIIU#; OTIUYHEe
COCTOMT B TOM, UYTO OHO HCIIOJIB3yEeT OrpaHU4YeHud CHECK BCeX Ta6J'II/II_I (HOSTOMY OHO TaK U HaBBIBaeTCH),
TOrga KakK OJid YCTpaHeHud CEeKIUU HCIIOJIB3YIOTCA I'PAaHUIBI CEKIHK, KOTOPBIE CYIIECTBYIOT TOJIBKO B
ClIy4ae OEeKJIapPpaTUBHOI'O CEKIHMOHUPOBAHUIA. Emée ogHo pa3nundyue COCTOUT B TOM, YTO HMCKIIIOYEHHE IIO0

91



OmnpeneneHue JaHHBIX

OTPAaHMYEHUIO IPUMEHSETCS TOJIBKO BO BPEMSI IIJIAHUPOBAHUS; BO BPEMS BBHIIOJTHEHUS CEKLIWHU U3 IJIaHa
yOansaThCS He OYOyT.

To, 4TO UCKIIOYEHHE II0 OTrPaHHUYEHHUIO UCIIOJIb3YEeT OrpaHu4YeHud CHECK (BCJ'[GJICTBI/IG qyero OHo pa60TaeT
MeOJIeHHee YCTPaHEeHUuA CeKHPII;'I), HHOTOa MOZKET OBITH U IIpenuMyIIeCcTBOM. Ol"paHI/I‘-IeHI/IH MOTYyT OBITH
ommpenesieHbl Oaxe O OEeKJIaPAaTHBHO CEKIHNOHWMPOBAHHBIX Ta6J'II/I].[, B NOOIIOJTHEHHWE K BHYTPEHHUM
T'PaHULIaM CEeKIIUM, U TOrga MCKIIIOUEHHE I10 OIrPAHUYEHHUIO CMOZXKET OOIIOJIHUTEJIBHO Y6paTB HEeKOTODPkIE
CEeKILIMU U3 IIJIaHa 3al1pocCa.

ITo ymonmuaHuio mapaMeTp constraint exclusion uMeeTr 3HaYeHUe He on U He off, @ IPOMEXKYTOYHOE
(m pekomMeHOyeMoe) 3HAYEHWE partition, MPH KOTOPOM OTOT MPHEM OyOeT MPUMEHSTHCS TOIBKO
K 3ampocaM, TOe OPemoJIOKUTEeIbHO OymyT 3amelCTBOBaHBI TalOJHIB], CEKIMOHWUPOBAHHEIE C
HWCIIOIb30BaHUEM HaclIemoBaHUsI. 3HAUEeHNE on 00sI3BEIBAET IUTAaHUPOBIIHUK ITPOCMAaTPUBATL OTPAHUYEHU ST
CHECK BO BCEX 3aIlpocax, Jaxke B CaMbIX ITPOCTHIX, I'fIe BBIUTPHIII OT HUCKIIOYEHUS 10 OTPAHUYEHUIO
MaJIOBEPOSITEH.

HpI/IMeHHH HWCKJIIIOYEHMS II0 OTPaHUYEeHHIO, HeOGXOJlI/IMO YYHUTEIBATH ClIedylouiee:

e HWCKIIO4eHuUe 110 OI'PaHUYEHUIO ITIPDUMEHSAETCS TOJIBKO IIPU IIJIAHUPOBAHWM 3allPpOCa, B OTJIMYUE OT
YCTPpaHEeHUusA CEeKITUH, KOTOpPO€ MOZXKET OCYIIECTBIIATLECA U IIPU BHIIIOJTHEHWHM 3allPpOCa.

* MHckmroueHure 0 OrpaHUYeHu0 paboTaeT TOJIBPKO KOTa IIPeqioKeHne WHERE B 3alIpOCe COOEePXKUT
KOHCTAHTHI (MJIU ITOoJIydaeMble U3BHe ITapaMeTphl). HanpumMep, cpaBHeHMe ¢ QyHKIMEN TepeMeHHOoN
OPUPOMOHI, TAKOM KaK CURRENT_TIMESTAMP, HENb3S ONTUMU3UPOBATh, TaK KakK MJIAHUPOBIIIUK HE
3HaeT, B KaKyl0 JOUYEPHIO TabIuIly monaféT 3HadeHre GYHKIIMKU BO BPEMS BHIIOJTHEHMS.

e OrpaHWYEHUS CEKUWU MOJIKHEBI ObITh TPOCTHIMY, MHAYE TJIAHUPOBILIUK HE CMOXKET BEHIUNCIIUTD,
KaKue JodYepHue TabJIuIlE He HyKHO 00pabaTriBaTh. [IJId CEKIITMOHUPOBAHUS IO CITMCKAM
WCIIOTb3YUTE MPOCTHIE YCIIOBUS Ha PAaBEHCTBA, a AJIsI CEKIIMOHUPOBAHUS MO OUana3oHaM —
MTPOCTHIE MPOBEPKY AMATIa30HOB, TOOOOHEIE MOKA3aHHBIM B IpUMepax. PEKOMeHAyeTCsT cO3aBaTh
OTPaHUYEHUS CEeKLWH, COmepKalllue TOTbKO TaKWe CPAaBHEHUS CEKIIMOHUPYIOIIUX CTOJIOIOB
C KOHCTAHTaMH, B KOTOPHIX UCIOJIb3YIOTCSI OTIEPATOPH], MOAAePKUBalomue B-nepesnsi. T
00BSICHSIETCS TEM, YTO B KJTI0Ye pPa3bUeHus OOMYyCKAITCS TOMbKO TAKHUE CTOJIOIEI, KOTOPHIE MOTYT
OBITH TPOWHIEKCUPOBAHH B B-mepege.

e [Ilpu aHanM3e OIS UCKIIOYEHUS 110 OTPAaHUYEHUIO UCCIIeAYIOTCS BCe OTPAaHUYEHHS BCeX MOUYEPHUX
TaOIUIl, OTHOCSIITUXCS K TJIaBHOM, TaK YTO IPH OONBIIOM MX KOJIMYECTBE BPeMs IIJIaHUPOBAHUA
3alIPOCOB MOKET 3HAYUTEJIPHO YBEIMUYUTHCSI. [I09TOMY yCTapeBIINM BapuaHT CEKIIMOHNPOBAHUS,
OCHOBAHHHIN Ha HacjemoBaHuu, OymeT paboTaThk XOPOIIIO, IT0KA KOJTMYECTBO MOYEPHUX TaOJIHUIl He
IIPEBHIIIIaeT IPUMEPHO CTa; HE NHITANTEeCh IIPUMEHSTD €T0 C THICTYaMU JOUYEePHUX TaOIHII.

5.11.6. PekoMeHpauum nNo geKsiapaTUBHOMY CEKLMOHUPOBAHUIO

K CEeKIIMOHNPOBAHUIO Ta6HI/IHbI ciaenyeT MOoOAXOOUTh IIPOOYMAHHO, TaK KdK HEyIa4YHO€ pPEellIeHrue MO2XKET
OTPHULIAQTEJIbHO IIOBIIUATE HA CKOPOCTD IIJIAHUPOBAHHWA W BEIIIOJIHEHUSA 3aIlIPOCOB.

OgHUM M3 caMBIX BaXKHEBEIX (DaKTOPOB SBJISIETCS BBIOOD CTONOIA MM CTONIOIIOB, IO KOTOPHEIM OymyT
CEeKIIMOHMPOBATLCA Ballll HOaHHBIE. JacTO ONTUMANbHEIM OymeT CEeKIMOHMpOBaHUE II0 CTOJIOLY WUIU
Habopy CTONOLOB, KOTOPHIE MPaKTHUUECKH BCerfga IPHUCYTCTBYIOT B IIPEAJIOKEHUM WHERE B 3alpocax,
obpallalomuxcsl K CeKIMOHUpyeMou Tabnune. IIpeanoxkeHus WHERE, COBMECTHUMBIE C OTPaHUYEHUSIMU
TPaHUI] CEKLIUH, MOTYT IIPUMEHATHCS IJIsT YCTPaHEHUsI HEeHYXKHBIX OIS BHIIIOJIHEHHUS 3alpoca CeKIUu.
OpHaKO HanWyue OrpaHUYeHuN PRIMARY KEY MJIM UNIQUE MOXKeT IIOATOJIKHYTH K BHIOODY M HOPYTUX
CTONOIIOB B KadeCTBe CEeKIUOHUpyIomuX. Takke NpH IJIaHUPOBAHUU CEKIMOHUPOBAHUS Clenyer
nmpogyMaTth, KakK OyOyT ymansaThbcs OaHHBIe. CeKIHMI0 IIeIMKOM MOXKHO OTCOEIVHUTH O04YeHb OBICTPO,
IIO3TOMY MOXKET UMeTh CMBICII pa3paboTaTb CTpaTerui0 CeKIMOHUPOBAHUS TaK, YTOOHBI MacCOBO
yIassieMble JaHHBIE OKa3bIBalIUCh B OOHOU CEKINH.

Takxke BaXXKHO MPABUIBHO BHIOPATh YHCIIO CEKIIWH, Ha KOTOpPHIe OymeT pa3buBaThbCcs Tabmuua. Ecinu mux
OymeT HemOoCTAaTOYHO MHOT'O, HHOEKCH OCTAaHyTCS OOJBIINMH, He YIYYIIUTCSA W JIOKAIbHOCTh MaHHEIX,
BCJIE[ICTBHE Yero IIPOIeHT IIOIMamaHHi B KeIll OKaxKeTCd HU3KUM. OOHAKO W IIPH CIIHIIKOM OOJILIITIOM
KOJINYECTBE CEKITHH BO3MOXKHEI IIP0061eMbl. C OONBIIMM KOJIMYECTBOM CEKIHH YBEeIHYHUBAETCS BpeMs
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IJTAaHUPOBAHUS U IOTpeOJIeHre TaMsITH KaK IIPH IIJIaHUPOBAHWH, TaK U IIPHU BEIIIOJTHEHUU 3aIlIPOCOB, 0 YEM
pacckas3biBaeTcsl majiee. Beibupas CTpaTeruio CEeKIIMOHMPOBAHUS TaOIUIIE, TaKXKe BaKHO YYHUTHIBATH,
Kakue M3MEeHEeHUs MOTYT IIPOM30UTH B Oymymem. Hampumep eciu BBl PELINTe CO3[aBaTh OTHEeIbHEIE
CeKIIMH OIS KaXKOOTO KJIMeHTa, M B HaHHBIM MOMEHT y BaC BCEro HECKOIbKO OOJIBIINX KIHEHTOB,
mogyMaiTe, 4TO OymeT, eciiu Yepe3 HeCKOJIBKO JIeT Y Bac OyIeT MHOTO MeJIKHX KIIMeHTOB. B aToM ciiydae
MOZKeT OBITH JTy4llle ITPOM3BECTH CEKIIMOHWPOBaHHE IT0 Xemry (HASH) ¥ BHIOPaATh pa3yMHOE KOIUYECTBO
CEKIIUH, HO He CO3[aBaTh CEKITUY 110 CIIMCKY (LIST) B HafleXKe, YTO KOJIMUECTBO KJINEHTOB HE YBEJIMUUTCS
IO TAKOM CTEIEeHU, YTO CEeKIIMOHNPOBAHNE HJAaHHBLIX OKAXKEeTCS HEeIIPaKTUYHBIM.

BroXXeHHOe CEeKIIMOHUPOBAHWE II03BOJISET [OMOIHUTEIbHO pPAa3[eluTh Te CEeKIHWH, KOTOpHe
MIPEMOIOKUTEIFHO OKaXyTCsI 60Iblile pyTrux. Takke MOXKHO UCIIOIb30BaTh pa30ueHne 10 quana3oHam
C KJIIOYOM, COCTOSIIIINM U3 HECKOJIPKUX CTOJI0I0B. Ho mpu 71:060M M3 IIOAXO0I0B JIETKO MOXKET IOJIYUYUTHCS
CJIMIIIKOM MHOTO CEKIIHi, TaK YTO PEKOMEH/IYeTCS UCII0Ib30BaTh UX OCMOTPUTEIBHO.

BaxXHO YYHTHIBAaTh M3ITEPKKU CEKIIMOHWPOBAHUS, KOTOPLIE OTPAxkKaloTCAd Ha IUIAaHUPOBAHUU WU
BBITIOJTHEHWH 3alpocoB. [IIaHHUPOBIIMK 3alpPOCOB OOBIYHO [HOBOJILHO HEIIJIOXO CHPAaBJIseTCS C
HepapxXusMiU, BKIIOYAOIIUMU 00 HECKOIBKUX THICSY CEKITHH, €CJIH IIPH BHITTOTHEeHUH TUITHYHBIX 3alIPOCOB
eMy ymaéTcs yCTPaHMTh IIOUTH Bce cekimu. OgHaAKO KOorga IIOCJie YCTpPaHEeHWs OCTaéTcs OObIIoe
KOJIMYEeCTBO CEKIIWI, BO3pacTaeT ¥ BpeMs IJIaHUPOBAaHUS 3aIllPOCOB, B 00BEM IOTPeOIsTeMoii maMsaTu. B
HauOOJIbINel CTeIeH! 3TO KacaeTcsI KOMaHd UPDATE M DELETE. Hamuuwe O0JILIIOT0 KOJTHYEeCTBa CEKITNH
HeXeJlaTeNnbHO elll€ U IIOTOMY, YTO HOoTpebiieHre NaMsITH CEPBEPOM MOXKET 3HaYUTEIILHO BO