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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 PaAaCIIPOCTPAHATHECA KPATKHE OIMMCaHUuA BO3MOXKHOCTEH CTaHOApTHOI'O
SQL, a Takxke camoro Postgres95.

e Insa coopku ucnonb3oBancsa GNU make (BMecto BSD make). KpoMe Toro, ctamo BO3MOXKHO
ckoMnunupoBath Postgres95 ¢ HemoguduimpoBanHoi Bepcuenr GCC (6BI7I0 uCIpaBiIeHO
BhIpaBHUBaHUE OaHHBIX).

2.3. PostgreSQL

B 1996 r. cTano moHATHO, YTO uMsA «Postgres95» He BHIOEPXKHUT HUCILITAHME BpeMeHeM. MBI BeIOpaIu
HoOBoe mMs, PostgreSQL, oTpazxailomiee cBsI3b Mexknmy opuruHaibHeIM POSTGRES u 6onee mo3mHUMH
Bepcusamu ¢ noggepxkkou SQL. B To ke BpeMsi, MbI IIPOAOJIZKUIN HyMepanuio Bepcuii ¢ 6.0, BEpHYBIINCh
K IIOCJIedOBaTENbHOCTH, HadaTou B mpoekte bepknu POSTGRES.

Muorue npoponxkatoT HasbBaThb PostgreSQL umenem «Postgres» (Temepr yXKe penko 3arjaBHBIMU
OykBaMM) IO TPAmWIMU WU AJsI OPOCTOTH. IJTO HAa3BaHWE 3aKPENMWIOCh KaK IICEBOOHUM WU
HedopManbHOEe 0603HaYEHUE.

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

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

3. CornawieHusn

Cnepyrolye CorjlalleHusi UCIOJIb3YIOTCS B OMMCAHUSIX KOMaHI: KBagpaTHbIe CKOOKY ([ ¥ ]) 0003HAYAIOT
HeoOs3aTenbHBle dYacTu. OUTypHBIE CKOOKM ({ M }) WM BepTHUKaJibHasA 4epTa (|) o6o3HadalT BHIOOP
OIOHOTO U3 IMPEOIOKEHHLIX BapuaHTOB. MHOTOTOYHE (. ..) O3HAYAET, YTO IIPEOLIOYIINM 3JIEMEHT MOXKHO
TIOBTOPUTE.

HNHorpma pnst sicHocTu KoMaHmabl SQL mpemBapsiloTCS OpUTIalleHueM =>, a KoMaHObl 000JI0YKU —
IpuUrjialleHueM $.

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

4. None3sHble pecypcChbl

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

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

OCHOBHOU cauT
Catim PostgreSQL comepXuT moapo0OHOe OmMMCaHWE KaXKAoro BHIIIYCKa U APYTryl0 MHOOpPMAIUIo,
KOTopas moMoxkeT B pabote unu urpe ¢ PostgreSQL.

COuCKU pPacChIJIKA

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

Brl camu!

PostgreSQL — mOpoekT open-source. A 3HAYWUT, IOOOEepPZKKa €ro 3aBHCHUT OT CO000IIecTBa
mmonb30BaTesied. HaunHast ncnonb3oBaThk PostgreSQL, BeI 6ymeTe monaraThCs Ha SIBHYIO WUIX 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
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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, ueM 11.16, MBI mOYTH HaBepPHSKa 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 (11.16)

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 11.16 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.




A3k SQL

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

12



A3k SQL

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
omnuceiBaeTcsa B Pasgerne 5.9.

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.

BcTpoeHHbIe OKOHHBIE (YHKIIMM OHMCAaHBI B Tabmnuie 9.57, HO MTOJB30BATEIb MOXKET PACIIMPHUTH
9TOT Habop, co3maBasi cOOCTBeHHBIE (YHKIHMKH. KpoMe TOro, B Ka4eCTBE OKOHHBIX (QYHKIIMH MOXKHO
KCIIOJIb30BaTh JIIOOBIE BCTPOEHHBIE MIM IIOIb30BAaTEIbCKHE YHUBEPCAJIbHBIE, @ TAKXKEe CTAaTUCTHYECKHEe
arperaTtHbele GyHKIUH. (COpTUPYIOIINE U TUIOTE3UPYIOIIUE arperaTHele GyHKIIMY B HACTOSIIIEe BpeMs
KCIIOJIb30BAaTh B KAUEeCTBE OKOHHEIX HEIb35.)

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).
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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 38.7,
(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:
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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 38).

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 pacCKa3bIBaeT, Kak CO37laBaTh CTPYKTYPHI Oa3bl JaHHHBIX, B KOTOPBIX OYOYT XPaHUTHCS JaHHBIE.
B pensumonHO#M 0a3e HaHHBIX MaHHBIE XPAHSITCSA B TabiuIax, TaK 4YTO OOJbIIAs YaCTh 3TOM TJIaBhHI
OymeT moCBsIeHa CO3TaHWIO0 M U3MEeHEHUIO TabIuIl, a TakKXKe CpefCcTBaM yIIPaBIeHUS HaHHLIMHU B HUX.
3aTeM MBI 0OCyOWM, KakK TabOJIUIILI MOXKHO OOBEOMHSATH B CXEMHBI M KaK OTPAaHUYUBATH OOCTYII K HUM.
Haxkoner, MBI KpaTKO PaCCMOTPUM OPYTHE BO3MOKHOCTH, CBSI3aHHBIE C XPaHEHUEM JaHHBIX, B YaCTHOCTH
HacliegoBaHWe, CEKIIMOHUPOBaHUE Ta0JINII, ITPeACTaBIeHUs, PYHKIIUN U TPUTTEPHL.

5.1. OcHOBbI TabnuLy

Tabnuna B pensuuoHHOM 6a3le OaHHBIX II0XO0XKa Ha Tabnuily Ha Oymare: oHa TaK e COCTOUT U3
CTPOK U cTOon6110B. YUCIIO U IOPSAAO0K CTOI0II0B (GUKCUPOBAHEIL, a KaXKAbIM cTos0ell uMeeT UMs. Yucio
CTPOK IEPEeMEeHHO — OHO OTpPaXkaeT TEeKyIlee KOJMYEeCTBO HaXOOSIIUXCsS B Hel maHHBIX. SQL He maéT
HUKaKUX rapaHTu¥ OTHOCUTEILHO IIOpSAnKa CTPOK Tabnuilsl. ITpyu yTeHUHU TaGNUIEI CTPOKY BEIBOOSTCS B
IIPOM3BOJILHOM IIOPSIAKeE, eCIIM TOJILKO SIBHO He TpebyeTcs copTupoBKa. [TogpobHee 3To paccMaTpUBaeTCs
B ['naBe 7. Bonee Ttoro, SQL He Ha3sHaYaeT CTpOKaM yHHUKaJIbHbLIE MAEHTU(PHUKATOPHL, TaK YTO MOIKHO
UMeTh B TabJIUIle HECKOJIBKO IIOTHOCTHIO0 UIEHTUYHEIX CTPOK. DTO BEITEKAET U3 MaTeMaTUdeCKoU MOey,
KoTopyio peanusyeT SQL, HO 00BIYHO Takoe OyOIMpoBaHUe HexXesaTelbHO. [Io33Ke B 3TOU I'JlaBe MBI
YBUIUM, Kak ero usbexars.

KazxkpgomMy cTOnOIy COITOCTaBNIeH TUM HaHHBIX. TUI JaHHBIX OTPaHUYHUBaeT HaOOp JOMYCTUMBIX 3HAUESHUH,
KOTOPBIE MOZKHO IIPHCBOUTH CTOJIOIy, M OHpemesiseT CMBICIIOBOe 3HAaYeHHe HaHHBIX MJIS BHEIYHCIEHUH.
Hampumep, B cTonbel] YKMCIOBOIO THIA HENb3s 3alucaTh OOBIYHEIE TEKCTOBEIE CTPOKHM, HO 3aTO €ro
JaHHBIE MOXXHO HCIIOJIb30BaTh B MaTeMaTHYECKHX BHIUMCIIEHHSAX. M HaoO0poT, eciau CcTonbel] mMeeT
THUII TEKCTOBOM CTPOKH, [JIsi HETrO0 OOIIYCTHUMEI ITPaKTUYeCKU I00ble JaHHBLIE, HO OH HEIPUTONEH IS
MaTeMaTUYeCKUX OeHCTBUM (XOTS OpyrHe ollepalluy, HallpuMep KOHKATeHAllUsI CTPOK, BO3MOIKHEI).

B PostgreSQL ecTb BHYIIUTENbHEIM HAO0P BCTPOEHHBIX TUTIOB JAHHAIX, YAOBIETBOPSIONINY OOTBIIMHCTBO
mpunoxkeHud. [Tomb30BaTeIM TaKXKe MOTYT ONPEHensiTh COOCTBEHHBIE THIHI MAaHHBIX. BONBIIMHCTBO
BCTPOEHHBIX TUIIOB AAHHBIX UMEIOT ITOHSITHLIE MMEHA ¥ CEMAaHTUKY, TaK YTO MBI OTJI0KMM UX ITOAPOOHOE
paccMmoTpenue po ['naser 8. Hamubosiee 9acTo MPUMEHSIOTCS CJIEOVIOIIME THUIBI JAaHHBIX: integer OJIA
LeJIBIX YUCEeJI, numeric OJIS YUCEJI, KOTOPhle MOI'YT OBITh TPOOHEIMU, text OJIs TEKCTOBBIX CTPOK, date
Ui JaT, time [AJIT BPEMEHU U timestamp [JII 3HAYEHMUH, BKJIIOUAIOIIUX ATy U BpeMs.

st co3manus Tabmuisl ucnonb3lyercs kKomanga CREATE TABLE. B aToit KoMaH[e BBl AOJIXKHEI YKa3aTh
KaK MUHUMYM UMS HOBOM TaGIUIIBI U UMEHa U TUIHI JaHHBIX KaXkaoro crojbia. Hampumep:

CREATE TABLE my_first_table (
first_column text,
second_column integer

)i

Tak BBl co3mamuTe TabOMUIy my_first_table ¢ AByMs ctonbuamu. [lepBwiMt cTonOell Ha3kIBaeTCS
first_column M MUMEET THUII JAHHBIX text; BTOPOM CTONOEI] Ha3bkIBAaeTCS second_column M UMEET THII
integer. MiMeHa TaOmUIIBI ¥ CTOJIOIIOB COOTBETCTBYIOT CHHTAKCUCY HAEHTHU(PUKATOPOB, OMUCAHHOMY
B Ilompaspene 4.1.1. VMiMeHa THUIIOB TaKxXe SBISIOTCSA HAeHTU(GUKATOPAMH, XOTS €CTh HEKOTOpPhie
UCKIIOYEHUSI. 3aMeThTe, YTO CIIMCOK CTOJIOIIOB 3aKITIOYAETCsI B CKOOKHM, a ero 3JIEMEHTHI Pa3mesIssioTCs
3amATEIMU.

KoneuHo, mpepwiaymuii mpuMep HeHaTypasieH. OOLIYHO B MMeHaxX TabjuIil W CTONOLIOB OTPaxkaeTcs,
KaKue JaHHbIe OHU OYOyT comepkaTh. [109TOMY maBaiTe B3TISHEM Ha OoJjiee peaMCTUYHBIA TPUMED:

CREATE TABLE products (
product_no integer,
name text,
price numeric
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(Tum numeric MOXET XpPaHUTh OPOOHBIE YHCIIA, B KOTOPBIX OOBIYHO BHIPAXKAIOTCS IEHEXKHBIE CYMMHI.)

IToocka3ka

Korpma BBl cO3maéTe MHOTO B3aMMOCBSI3aHHBIX TaOIWI[, UMEeT CMBIC/ 3apaHee BLHIOpPATh eOUHBIH
mabGioH MMeHOBaHUS Tabmuil M cTonOuoB. Hampumep, pemwmths, OymyT M B MMeHaX Tabmil
KCIIOIL30BAThCS CYIIEeCTBUTEIbHLEIE BO MHOXKECTBEHHOM WM B eOWHCTBEHHOM uucie (ecThb
coo0OpaxKeHus B MOJIL3Y KaXKI0T0 BapraHTa).

Ywucno cTosnbiioB B Tabiulle He MOXKET ObITh OECKOHEYHBIM. JTO YHCJIO OTPAHUYUBAETCS MaKCHUMyMOM
B mpemenax oT 250 mo 1600, B 3aBHCHUMOCTH OT THIIOB CTONOIOB. OJHAKO CO37aBaTh TAaOIUIIEI C TAKUM
OOJIBIIIMM YHCJIOM CTOJIOIIOB OOBIYHO He TPeOyeTCsi, a eCiiu TaKasi HOTPeOHOCTh, BO3HUKAET, 9TO CKOpee
MPU3HAK COMHUTENbHOI'O AM3alHa.

Ecnu Tabnuila BaMm OoJbIlle He HYXKHA, BBl MOXKETe yIalHUTh €€, BHIIONHUB KoMaHny DROP TABLE.
Hanpuwmep:

DROP TABLE my_first_table;
DROP TABLE products;

ITompITKa ymasieHWsI HECYIIEeCTBYIOIeH TabIuIbl cuyuTaeTcs: omubkoi. Tem He MeHee B SQL-ckpumTax
YacTO IPUMEHSIOT 0e3yCJIOBHOE ymajieHue TaOiuIl Imepen CO3maHMeM, UTHOPUPYS Bce coolmeHus o0
omuOKax, TaK YTO OHU BEHIIOJIHSIOT CBOIO 3a1a4y He3aBUCUMO OT TOI'0, CYIIeCTBOBAIU TaOIUIILI UTH HET.
(Ecnu BBI XOTHTE M30eXKaTh TAKUX OIMMOOK, MOXKHO HCIIONTh30BaTh BAPUAHT DROP TABLE IF EXISTS, HO
9TO He OyOeT COOTBETCTBOBAThL cTaHmapTy SQL.)

Kak n3amMeHuTH CyIIecTByIONUIyio Tabmuily, OymeT pacCMOTPEHO B 9TOM I'llaBe mo3xke, B Paszgere 5.5.

Hmes CpencTtBa, KOTOPEIE MEL OﬁCy;[I/IJ'II/I, BBEI y2K€ MO2XKeTe CO3O0aBaThb IIOJIHOCTBIO (I)YHK].[I/IOHaJ'II:HBIe
Ta6J'II/II_ILI. B IIPOOOIIZKEHNN 3TOM T'JIaBHI PaCCMAaTPUBAIOTCSA OOIIOJIHUTEJIbHBEIE BOSMO2KHOCTH, IIPU3BAHHEBIE
00€eCIIeYuThb IIeJIOCTHOCTh OaHHBEBIX, 0e30IMacHOCThb U y,E[O6CTBO. Ecnm BaMm He TEPIIUTCA HAIIOJIHUTE CBOU
Ta6J'II/II_ILI OAaHHBIMH, BBl MO2K€T€ BEPHYTBCA K 9TOM TJIaBe MO3XKe, a cerdac HepeﬁTH K I'maBe 6.

5.2. 3HaYeHuMA No YMOJIYaHUIO

Ctonbiry MOXXHO Ha3HAYUTh 3HAYEHUE II0 yMordaHuio. Korma go6GaBnsieTcst HOBasi CTPOKa M KaKHUM-TO
eé ctonbiaM He IIPHUCBAaNBAIOTCS 3HAUYEHUS, 9TH CTOJIOILI IPUHUMAIOT 3HAYEHHUS 110 YMOT9aHuo0. Takxke
KOMaHa yIIpaBIeHUs JaHHBIMU MOXKET SIBHO YKa3aTh, YTO CTOIOIY HOIKHO OBITH HPHUCBOEHO 3HAUYEHHUE
110 YMOT4YaHuI0, He 3Has ero. (ITompoOHee KOMaHIBl YIPaBJI€HNUS MaHHBIMU OITHMCAHE B ['J1aBe 6.)

Ecnu 3HaYeHMe 0 YMOTYaHUIO He 00BSIBIIEHO SIBHO, UM cunTaeTcs 3HauyeHre NULL. OGEIYHO 3TO UMEeeT
CMBICJI, TaK KaK MOXKHO cuuTaTh, 4To NULL npencTaBisieT HEU3BECTHRIE JaHHBIE.

B onpepenenun Tabnuikl 3HAYEHUS II0 YMOJTYAHWIO yKa3bIBAlOTCS IIOCJe THIAa OAHHBIX CTOJOIA.
Hanpuwmep:

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

3HaueHue M0 YMOJIYaHUI0 MOXKET OBITh BEIpakeHHEM, KOTOPOE B 9TOM CJIy4Yae BHIUUCIISIETCS B MOMEHT
IpuCBavBaHMUs 3HAYEHUS MO yMoldaHUIO (a He Korma co3maércs Tabnuila). Hampumep, cTonliy
timestamp B KaYeCTBe 3HAYEHUS I10 YMOJYAHUS YacTO ITPUCBAMBAETCS CURRENT_TIMESTAMP, YTOOHI B
MOMEHT mo0OaBJIeHHUsI CTPOKHM B HEM OKa3aJloCh TEKyIlee BpeMs. EI€ oguH pacIpOCTPaHEHHBIN TPUMED
— TeHepanus «IOClIefoBaTeIbHEIX HOMEPOB» OJIsT BCeX CTPOK. B PostgreSQL 3To 00BIYHO menmaeTcs
TIPUMEPHO TakK:
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CREATE TABLE products (
product_no integer DEFAULT nextval ('products_product_no_seq'),

3mech QyHKIMA nextval () BRIOMpaeT ouepenHoe 3HaUeHue U3 nocsiedosamesbHocmu (cM. Pasmen 9.16).
910 ynoTpebieHne HAaCTOJIBKO PACIIPOCTPAHEHO, YTO [JIsI HETO eCTh CIlelliaJbHasi KOPOTKas 3aIluCh:

CREATE TABLE products (
product_no SERIAL,

SERIAL o6cyxkpaeTcs nmo3xe B [lompasgene 8.1.4.

5.3. OrpaHunyeHusn

Tunel OAHHBIX CaMH IIO cebe OIrPaHUYUBAIOT MHOXKECTBO [OaHHBIX, KOTOPBIE MOZKHO COXPaHUTH B
tabnuile. OMHAKO [OJII MHOTHUX IIPUJIOKEHUM TaKKe OrpaHuYeHus CIUIIKOM Irpyosie. Hanpumep, cTomnbet,
copepzKallluil IIeHy NPOAyKTa, OOJI?KEeH, BEPOSATHO, IPUHUMAThL TOJILKO IIOJIOKUTENIbHEIE 3Ha4YeHusa. Ho
TAaKOI'O CTAHOAPTHOI'O TUIla HaHHBIX HET. BO3MO}KHO, BEI TAK2K€ 3aXOTUTE OTPDAaHUYUTE NaHHEIE CTOJ’I6LIa I10
OTHOIIEHUIO K IPYTUM CToJIO11aM unu cTpokaM. Hanpumep, B Tabnuile ¢ uHpopMalmei o ToBape JoIXKHa
OBITH TOJTBKO OQHA CTPOKa C OIIpeNenéHHBIM KOJIOM TOBapa.

s perterus momoOHEIX 3amay SQL mo3BoJIgeT BaM OMpeneIsiTh OTPaHUYeHUS OJI CTOJIOIOB 1 TaOJIHII.
OrpaHuyeHus Oal0T BaM BO3MOXKHOCTDH yIIPaBNIATh HaHHBIMH B TabJullax Tak, KakK BBl 3ax0oTHTe. Eciu
IIOJTb30BATENIh IIOMBEITAETCS COXPAHUTHh B CTONOIlE 3HaUYEeHHWe, Hapyllalolllee OrpaHUYeHUs, BOSHUKHET
ommbOKa. OrpaHnYeHus1 OyOyT OeliCTBOBaTh, JazKe €CJIM 9TO 3HaYeHHUE 0 YMOTYaHUIo.

5.3.1. OrpaHu4YeHUsa-NpoBepKHU

OrpaHuueHue-IpoBepKa — Hawmbojee OOIMUIM THUI OTPAaHUYEHUU. B ero ompenesieHUM BBl MOXKETE
yKasaTh, YTO 3HAYEeHUE JAaHHOTO CTOI0Ia JOIKHO YOOBIETBOPSATH JIOTUYECKOMY BHIPAKEHUIO (IIPOBEPKE
UCTMHHOCTH). Hampumep, LeHy ToBapa MOXKHO OTPAHUYUTh IOJIOKUTETbHEIMY 3HAYEHUSIMHU TaK:

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0)
)

Kak BBl BuOuTe, OrpaHHYEHHEe OIpPeHessieTcs IIOCJie THUIla OaHHBIX, KaK ¥ 3HAaYeHHe M0 YMOIYaHHIO.
3HaYeHUS MO YMOJYAaHUIO U OrpPaHMYEHMHs MOTYT YKa3BIBaThCsA B 000M mopsimke. OrpaHUYeHHe-
ITPOBEpPKa COCTOUT U3 KITIOYEBOT'0 CJIOBa CHECK, 3a KOTOPBLIM UIET BEIPazKeHUe B CKOOKaxX. DTO BEIpaKeHue
OOJI)KHO BKJIIOYATh CTONOEIl, AJIsT KOTOPOro 3aJaéTCsl OrpaHMYeHHe, WHAue OHO He mMeeT OONIBbIIOTo
CMEBICIIA.

Brl MOXKeTe TakKxKe IIPUCBOUTE OTPaHUYEHHUIO OTOEJIbHOE M. 3JTO YIIydqnaiuT coo0ieHusa 06 omudKax u
IIO3BOJIMT BaM CCHIJIATBECSA Ha 3TO OI'paHHYEHHEe, KOI'la BaM IMOHAJOOUTCSA M3MEHHUTL ero. CuenaTs 3TO
MOZKHO Tak:

CREATE TABLE products (

product_no integer,

name text,

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

To ecTh, YTOOBI CO30ATh UMEHOBAaHHOE OTPaHUYeHNe, HAIIUIINUTE KIII0UeBOe CJIOBO CONSTRAINT, a 3a HUM
UneHTU(PUKATOP U COOCTBEHHO oIpeaesieHne orpanndenus. (Eciu Bel He ompenenuTe UMs OrpaHuUYeHU
TakKuM 00pas3oM, CHCTeMa BLIOepeT [OJIisd Hero UM 3a Bac.)
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OrpaHuueHKe-IIPOBepPKa MOKET TaK¥Ke CChIIaThCS Ha HeCKOJILKO CTOJIO10B. HampuMep, eciiu Bel XpaHUTE
OOBLIYHYIO IIeHY U IIeHY CO CKMOKOM, TaK BEl MOXKETe rapaHTUPOBaTh, UTO IleHa CO CKHUOKOMH 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

HepBHe OBa OI'PaHUYEHUSA OIIPEOeJIAI0TCA ITOXO0XKHUM 06p830M, HO OJisd TPeThero MHCIIOJIb3yeTCAa HOBBIN
cunTtakcuc. OHO He CBSI3aHO C Ol'[peI[eJ'IéHHBIM CTOJ'I6I_IOM, a IIpeacTaBJIEHO OTHAEJIBHBEIM J3JIEMEHTOM
B CIIMCKeE. OHpeﬂeHeHHﬂ CTOH6HOB 1 TaKHue OoIIpenesieHusa OFpaHquHHﬁ MOZKHO IIepeCTaBJIATE B
IIPOMU3BOJIBHOM IIOPSAOKE.

IIpo mepBLIe OBa OTPAHHUYEHHUS MOXKHO CKa3aTh, YTO 3TO OTPAHHYEHMS CTOJIOIIOB, TOTHA KakK TPeThe
SIBJISIETCSI OTPaHMYeHHeM TaOIMIlBl, TaK KaK OHO HAIIMCAaHO OTHEJILHO OT OIpPemesieHHu# CTOJIOIOB.
OrpaHu4YeHus CTOJIOIOB TAaKXKe MOXKHO 3aIliCaTh B BHIAE OTPAaHHYEHWI TAOIHILI, TOrma Kak oOpaTHoe
He Bcerfla BO3MOXHO, TaK KakK IIOApPa3yMeBaeTCs, YTO OrpaHHUYEHHe CTOJIOIla CChUIAETCS TOJIPKO Ha
cBsizaHHHBIM cTonOerl. (Xors PostgreSQL atoro He TpebyeT, HO AJIsT COBMECTUMOCTHU C apyrumu CYB]I
JIydlille cjefoBaTh 3TO IIpaBUily.) PaHee IpUBeNEHHBIN IIPUMED MOXKHO IIepenucaTh U Tak:

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

Wnu gaxke Tak:

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0),

discounted_price numeric,

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

9TO merno BKyca.

Ol"paHI/I‘-IeHI/IHM Ta6JII/II_IbI MOZKHO IIpHCBaKWMBaTh KMEHA TakK 2Ke, KaK U OIrPaHUYEeHHUAM CTOJIGI_IOB:

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

CnemyeT 3aMeTuTh, 4YTO OTpaHWUYeHHe-IPOBEpPKa VIOBJIETBOPSAETCS, €CIU BEIpakeHHe IIPUHUMAEeT
3"Hauenne true mnum NULL. Tak Kak pe3ynbTaTOM MHOTHX BbIpaxKeHuiu c omepanmamu NULL OymeTt
3Hauenne NULL, Takue orpaHuuyeHus: He OyayT mpensTcTBoBaTh 3anucu NULL B cBsI3aHHBIE CTOJIOIIEL.
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YT0o06BI rapaHTUPOBATh, YTO CTONIOEIl He comepkuT 3HaueHuss NULL, MOKHO MCIOJIb30BAaTh OTPaHUYEHHE
NOT NULL, onucaHHOE B CJIEAYIOIIEM pa3gere.

IIpuMmeyanue

PostgreSQL He mopmepXKuBaeT OrpaHUYEHUS CHECK, KOTOphie oOpalllaloTcs K [OaHHBIM, He
OTHOCAIIMMCS K HOBOM MM U3MEHEHHON CTpOKe. XOTSA OrpaHUYeHHWe CHECK, HapyIlaloIlee
9TO TIpaBUI0, MOXKeT paboTaTh B IPOCTHIX ClIydasx, B 00IeM ciydae HeJib35 TapaHTHUPOBaTh,
uyTo 0a3a JaHHBIX He NPUIOET B COCTOSHME, KOTOA YCJIOBUE OTPAaHUYEHUS OKaXKeTCs JIOKHBIM
(BcrmencTBUe TOCHEOYIONIUX W3MEHEHUM OPYrUX YYacTBYIOIIMX B €ro BBIYMCIEHUM CTPOK). B
pe3ynbTaTe BOCCTAHOBIEHME BHITPYKEHHHBIX TaHHBIX MOXKET 0Ka3aThCAd HEBO3MOXKHLIM. Bo BpeMs
BOCCTaHOBIIEHUSI BO3MOXKEH COOH, JaxKe ecNU IIOJIHOe COCTOsHUe 0a3bl JaHHBIX COTJacyeTcs C
YCJIOBUEM OTPaHUUYEHUs, 10 IPUUMHE TOTO0, YTO CTPOKHU 3arpyzKalTCs He B TOM ITOPSIKe, B KOTOPOM
9TO0 ycnoBue OymeT cobmiomaTthbcs. [loaToMy OISl onpemeNieHHs OrpaHMYeHWM, 3aTparuBaloIiux
Opyrue CTPOKU U OpyTHe TabJIMLEL, UCIIONIB3yHTEe OrPaHNYeHUsT UNTQUE, EXCLUDE MJIM FOREIGN KEY,
€CJI¥ 3TO BO3MOXKHO.

Ecnu BaMm He HY2KHA IIOCTOAHHO IIoOOepP2KWUBaeMasd 'apaHTHUA IeJIOCTHOCTH, a JOCTATOYHO pa3OBOﬁ
IIPOBEPKHU HO6aBHHeMOﬁ CTPOKH II0O OTHOIIIEHUIO K OIPYTUM CTPOKaM, BEI MO2KET€E€ Pealiu30BaTh 3Ty
IIPOBEPKY B COOCTBEHHOM TPpUITEPE. (9TOT mMOOXOM MCKIII0OYAET BRINIEOIIMCAHHBIE l'[pO6J'[eMLI IIpu
BOCCTAHOBJIEHHNH, TaK KadK B BEITPDY3Ke€ pg_dump TPUTTEPBI BOCCO3OAIOTCA IIOCJIE ITepe3arpy3KHu
OAHHBIX, X IIO3TOMY 3Ta IIPOBEPKaA He 6yneT IenCTBOBAThb B IIpouecce BOCCTaHOBHeHI/IH.)

IIpumMeuyanue

B PostgreSQL mpepmnonaraeTcsi, 4TO YCIOBUSA OTPAHUYEHUU CHECK SABJISIOTCS IIOCTOSHHBIMU, TO
€CTh IIPW OOMHAKOBLIX MAHHBIX B CTPOKE OHM BCerfa BHIOAIOT OOWHAKOBHIN pe3yJibTaT. MIMeHHO
9TUM IIPEAIIONI0KEHNEM OIPABOBIBAETCS TO, YTO OTPAHUYEHUS CHECK IIPOBEPSIOTCS TOJBKO IIPU
mo0aBJIeHMHW WM M3MEHEHWM CTPOK, a He IIpHU KaxkaoM obpamneHum K HuM. (IIpuBeméHHOE
BBIIIIE IPEAYHpPEeXRAEHNE O HEOMYCTUMOCTH OOpaIeHnil K APpyruM TabnauilaM SIBJISEeTCS YaCTHBIM
CIIEICTBHEM 5TOT'0 IIPENII0JIOKEeHNS.)

OmHaAKO 9TO IIPEeAronoXKeHHWe MOXKEeT HapyIlaTbCsd, KaK 4JacTo OBIBaeT, KOTga B BHIPAXKEHUU
CHECK HCHOJIb3yeTCs II0JIb30BaTeNIbCKasa (hYHKIUS, TI0OBeAeHNe KOTOPOU BIIOCIEICTBUU MEHSETCH.
PostgreSQL He 3ampelaeTr 3TOT0, X €CJIM CTPOKM B Talbjulle MepecTaHyT YOOBIETBOPATH
OTPAaHUYEHUI0 CHECK, 3TO OCTaAHEeTCsS He3aMeYeHHBIM. B HuTOTe NOpu IIONMBITKE 3arpy3uTh
BLITPYKEHHBIE IT03XK€ [aHHble MOTYT BO3HUKHYTL HpoOieMbl. ITo3TOMy momoOHBIE M3MEHEHUS
PEKOMEHIOYETCS OCYIIECTBISATH CJIEAYIOIINM 00pa30oM: yHaIuTh OrpaHuYeHHne (MCIOJIb3ys ALTER
TABLE), U3MEHUTH OIIpefeieHre QYHKIINY, a 3aTeM IIepeco3aTh OrpaHUYeHNe TOU Ke KOMaHOoMH,
KOTOpasi IPHU 3TOM IIePEIIPOBEPUT BCE CTPOKHU TAOIUIIEI.

5.3.2. OrpaHunyenusa NOT NULL

Orpanmnuenune NOT NULL mpocTo ykKa3bIBaeT, 4YTO CTONOLy Henb3s mpucBauBaTh 3HadeHme NULL.
[Tpumep cuHTakKCHUcCa:

CREATE TABLE products (

)

14

product_no integer NOT NULL,
name text NOT NULL,
price numeric

Orpannuenune NOT NULL Bcerpma 3amnuchIBaeTCs KaK OTrpaHHYeHUe CTonblla U (PyHKIMOHAIBLHO
9KBHUBAJIEHTHO OTPAHUYEHUIO CHECK (mMg_crTonbpya IS NOT NULL), HO B PostgreSQL ssBHOe orpaHn4yeHue
NOT NULL pabotaer 60siee 3¢ddeKTuBHO. XOTsI Y TAKOM 3aIllMCH €CTh HEeJOCTAaTOK — HAa3HAYUTh UMS
TaKUM OTPaHUYEHUSIM HeNb34.
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EcTtectBeHHO, Amsi cTonOLla MOXKHO OIPENENUTh OOJIbIle OJHOTO OTpaHWYeHwus. [JI 3TOr0 UX HYXKHO
IIPOCTO YKa3aTh OJHO 3a OPYTUM:

CREATE TABLE products (

product_no integer NOT NULL,

name text NOT NULL,

price numeric NOT NULL CHECK (price > 0)
)

IMopsimok 3meck He UMeeT 3HA4YEeHWs, OH He 0053aTeIbHO COOTBETCTBYET IIOPSIAKY ITPOBEPKU
OTpPaHUYEHUMN.

s orpaHuYeHUsT NOT NULL eCcTh U oOpaTHOe: orpaHMYeHHe NULL. OHO He O3HadaeT, YTo CTojber]
IOJIXKeH UMeTh ToJIbKo 3HaueHue NULL, uTo KoHeuHO ObLI0 OBl 6eccMEBICIEHHO. CyTh 3Ke ero B IIPOCTOM
yKa3aHuH, 4yTo cTosbel] moxkeT uMeTh 3HaueHue NULL (3To moBepmeHue no ymondauuioo). OrpaHuyYeHue
NULL OTCyTCTByeT B cTaHAapTe SQL ¥ uCronb30BaTh €ro B IIEPEHOCHMBIX IPUJIOXKEHUSX He clenyer.
(OHo OnInmo moGaBneHo B PostgreSQL TOMBKO OIS COBMECTHUMOCTH C HeKoTopbiMu mapyrumu CYB]I.)
OpHaKO HEeKOTOPEHIE IT0/Ib30BaTe U TI00SAT €ro UCII0Ib30BaTh, TaK KaK OHO ITI03BOJISAET JIETKO IIePeKIodaTh
orpaHVYeHUs B ckpunte. Hanmpumep, BB MOXKeTe Ha4aTh C:

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

)

¥ 3aTEM BCTABUTH KJII0OYEBOE CJIOBO NOT, rge HOTpe6yeTCH.

IToogcka3ka

IIpu mpoekTUpoBaHuU 0a3 MAHHBIX Yallle BCEro OOJILIIMHCTBO CTOIOIIOB OOJIXKHEI OBITH TOMEYEHEI
kakx NOT NULL.

5.3.3. OrpaHu4YeHMs YHUKANIbHOCTH

Ol"paHI/I‘-IeHI/IH YHUKAJIBHOCTHU I'aPaHTHUPYIOT, YTO JaHHEIE B OHpeJ:[eJ'IéHHOM CTOJ'[6LI€ WX I'pyIme CTOJ'I6I_[OB
YHHKaHbHBICpeHHBCGXCTpOKTa6HHHH.OFpaHquHHe3aHHCHBaeTCﬂTaK:

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

)i
BBHHGOFpaHquHHHCTOH6HaIITaK:

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

)

B BUE OIrPaHUYEeHUA T&6TII/ILIBI.
YT0o0OBI OIIpeneyluTb OrpaHWuYeHHuEe YHUKAJIBHOCTHU [OJid TPYIIIIBI CTOJ'I6].[OB, 3allMIIINTEe €ro B BHUIOE

OTPaHUYEHUS TAaOIUITL, TEPEeYUCIUB UMEHa CTOIOIT0B Yepe3 3amlsTyo:

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

Takoe orpaHHYeHHe yKa3hIBaeT, YTO COUETAHHEe 3HAYEHWIH IIePedYMCIIEHHBIX CTOJIOIIOB MOJXKHO OBITH
VHHUKAJIbHO BO BCel Tabiuile, TOTHA KaK 3HAYEHHST KaXKOOTr'0 CTOJIOIIa 0 OTAEeIFHOCTH He MOJXKHEI OBITh
(1 0OBIYHO He OyOyT) YHUKAIbHBIMHU.

Bbl MOXkeTe Ha3HAYUTh YHUKAJIbBHOMY OI'DAHUYE€HUIO UM OOBIYHELIM 06p8.30M:

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

)i

HpI/I I[O6aBJ'[eHI/II/I OrpaHHUYE€HHNsA YHUKAJIbBHOCTHU GYJIBT ABTOMATH4YE€CKH CO30aH YHHKaHLHBIﬁ HHOeKC-B-
oepeBo Ojis CTOJ'I6].[a UJIN TPYIIITEL CTOJ'I6L[OB, II€epeYUuCJIEHHBIX B OTPAHNYEHHUHN. YcnoBue YHHUKAJIBHOCTH,
PacCIIpoCTpaHAIIeeCsa TOJIBKO HaA HEKOTOPhIE CTPOKH, HEJIb34d 3allMCaTb B BHOE OI'PDaHUYEHUA
YHHUKAJIBHOCTH, OOHAKO TaKO€ YCIJIOBHE MO2KHO YCTAHOBUTL, CO30aB YHHKaHBHbIﬁ YaCTUYHBIN UHOEKC.

Boob11e ToBOps, oTrpaHUYEHNE YHUKAJIbHOCTH HApPyIIaeTCs, eciiu B TabJuIile OKa3bIBaeTCS HECKOJIBKO
CTPOK, YV KOTOPHIX COBHAHAIOT 3HAYEHUS BCEX CTOJIOIOB, BKIIOYEHHBIX B orpaHudYeHue. OmHaAKO OBa
3HaveHuss NULL npu cpaBHeEHMM HUKOT[la HE CUYHUTAIOTCS PaBHBLIMU. JTO O3HAYaeT, YTO Oaxe IpHu
HaIUYUU OTPAaHUYEHUS YHUKAJIbHOCTH B TaOIUIle MOXKHO COXPAHUTL CTPOKU C AyOIUPYIOIIUMUCS
3HaueHUsMHU, ecau oHHM comepxkaT NULL B omHOM UM HECKONBKMX CTOIOLIAX OTPaHUYEHUS. IDTO
TIOBefIeHWEe COOTBETCTBYeT cTaHmapTy SQL, Ho Mkl cibimanu o CYB]I, koTopeie BemyT cebs Io-apyromy.
HNmeidiTe B BUAy 9Ty 0COOEHHOCTH, pa3pabaThiBasi IIEPEHOCUMEIE TPUJIOKEHUS.

5.3.4. NepBUYHbIE KJIIOUYU

OrpaHuYeHWE TEPBUYHOT0 KJTI0Ya 03HAYaeT, YTO 00pa3yIomuii ero CTOIOEI Ui TPYIITa CTOIOIIOB MOXKET
OBITH YHUKATbHBIM UAEHTUOUKATOPOM CTPOK B Tabnwuile. [ aToro TpedyeTcs, 4TOOB 3HAUYEHUST ObIITH
OOHOBPEMEHHO YHUKATBHEIMY U OTIUYHBIMU 0T NULL. TakuM 06pa3omM, TabGIUIIEL CO CITEOYIOMINMY ABYMST
oTmpefieNieHusiMU OyAyT MPUHUMAaTh OOWHAKOBLIE TaHHBIE:

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

)i

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

)i

HepBI/IT-IHbIe KJTIOYY MOTYT BKJIIOYATh HECKOJIBKO CTOJ'I6LIOB; CHUHTAKCHC IIOXO02K Ha 3allMCh OI“paHI/I‘-IeHI/Iﬁ
YHUKAJIBHOCTH:

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

HpI/I JIOG&BHGHI/II/I IIEPBUYHOI'O KJII0Ya aBTOMATHU4Y€CKHU CO3JIaéTCH YHPIKaHBHbII;'I I/IHJIeKC-B-I[epeBO O
CTOJ'I6].[a UJIN T'PDYIIIIBI CTOJ'I6].IOB, IIePEeYUCJIEHHBIX B IIEPBUYHOM KJIIO4YE€, 1 NaHHEIE CTOJ'I6].[BI IIOME€Yal0TCs
KaK NOT NULL.
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Tabnuila MOXKET HMeTh MaKCHMyM OOWH IIePBUYHBIMA Kiao4d. (OrpaHMYeHUN YHUKAJIbHOCTH U
orpanndyenut NOT NULL, KkoTophble GyHKIIMOHAILHO IOYTH PAaBHO3HAYHEI ITIEPBUYHBIM KJTI0YaM, MOXKET
OBITH CKOJIPKO YTOOHO, HO HA3HAYUTh OTPAHUYEHMEM IIEPBUYHOTO KJTI0Ya MOXKHO TOJIBKO 0OHO.) Teopus
PENAIMOHHEIX 0a3 OaHHBEIX TOBOPUT, YTO TEPBUYHBLIN KJIIOY HOJIXKEH OBITh B Kaxkmol Tabmwuie. B
PostgreSQL Takoro x&€cTKoro TpeboBaHUs HET, HO OOBIYHO JIyYIlle eMy CIIeH0BaTh.

[TepBuuYHBIE KIIOYU IIOJI€3HEL U IS HOKYMEHTUPOBAHUS, U IS KJIWEHTCKUX IpUiIoxkeHui. Hanpumep,
rpa¢uyecKoMy IIPUJIOKEHUIO C BO3MOXKHOCTSIMM PENAKTUPOBAHMUS COOEPKUMOTO TAaOIUITLI, BEPOSITHO,
nmoTpe0yeTcss 3HATh MEPBUYHBINA K04 TAaOIUIE], YTOOB OJHO3HAYHO MOEHTU(MUIIMPOBATH €€ CTPOKHU.
INepBuUYHBIE KITIOYHN HAXOOAT U Apyroe npuMeHeHue B CYB]l; B 4aCTHOCTH, IIEPBUYHBIN KI/II0Y B TaOIHIle
OIIpefeNisieT IeJIEBEIE CTOJIOLE IO YMOTYAHUIO IJISI CTOPOHHUX KJTIOYEM, CChUIAIOMINXCS Ha 3Ty Tabmuy.

5.3.5. BHeLwHue Kai4u

OrpaHuyeHHe BHEITHETO KJIIoYa yKa3bIBAaeT, YTO 3HAYEHUS CTOJOIA (MJIM T'PYIIEl CTOJIOIOB) HOIKHEI
COOTBETCTBOBATh 3HAYEHUSIM B HEKOTOPOM CTPOKEe APYroM TabnuIilkl. DTO Ha3bIBAETCS CCblIOYHOU
Ue/10CMHOCMbI0 IBYX CBSI3aHHBIX TaOJIMII.

ITycThb y Bac yxke ecThb TabnuIila IpoAyKTOB, KOTOPYIO MBI HEOIHOKPATHO HCIIOIHL30BaIU paHee:

CREATE TABLE products (

product_no integer PRIMARY KEY,

name text,

price numeric
)i
HaBafITe IIPEedIroJyIO2KMuM, 4TO Yy BaC €CThb Taﬁnnua C 3aKa3aMu 3THUX IIPOAYKTOB. Mzl X0TUuM, yTOORI B
TabIuIle 3aKa30B CONEePKaINCh TOIBKO 3aKa3kl e CTBUTEIILHO CYIIIeCTBYIOMINX TPOAYKTOB. I[109TOMY MBI
orpeneinuM B HeH OrpaHNYE€HNEe BHEITHEI O KJII04Ya, CChIJIAI0IIIeeCa Ha Taﬁnnuy IIPOOYKTOB:

CREATE TABLE orders (
order_id integer PRIMARY KEY,
product_no integer REFERENCES products (product_no),
quantity integer
)i
C TakuM OrpaHHYEHNEM CO37aTh 3aKa3 CO 3HaUeHWEeM product_no, OTCYTCTBYIOIIUM B Tabsuiie products
(1 He paBabiM NULL), 6ymeT HEBO3MOZXKHO.

B Takoii cxeme Tabnuiy orders Ha3BBAIOT NOOYUHEHHOU Tabnuimeid, a products — 21asHOl.
COOTBETCTBEHHO, CTOJIOLEI HA3EBAIOT TaK JKe IOOYWHEHHBIM M IJIaBHBIM (MJIM CCHIJIQIOIIUMCH U
IIeJIEBBEIM).

[Ipepripyinyio KOMaHOY MOXKHO COKPATUTh Tak:

CREATE TABLE orders (
order_id integer PRIMARY KEY,
product_no integer REFERENCES products,
quantity integer
)i
TO €CThb, €CJIM OIIYCTUTH CIIMCOK CTOJ'[6LIOB, BHEIIHUHN KJII0Y 6y;qu HEsABHO CBA3dH C II€PBHUYHBIM KJIIOHOM
TJIaBHOM TAOJIHIIHL.

OT‘paHI/I‘-IeHI/IIO BHEIITHET O KJII04Ya MO2KHO Ha3HA4YUTh UM CTaHOaPTHEIM CII0cO0O0OM.

BHemHuM KJTI04 TaKXKe MOXKET CCHIIaThCS Ha T'PYIITY CTOJIOI0B. B 3TOM ciTydyae ero Hy»KHO 3alucaTh B
BUOe OOBIYHOTO OrpaHuYeHus Tabmuiel. Hampumep:

CREATE TABLE t1 (
a integer PRIMARY KEY,
b integer,
c integer,
FOREIGN KEY (b, c) REFERENCES other_table (cl, c2)
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)i

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

HHOrma mMeeT CMBICI 3adaTh B OTrPaHNYE€HHNH BHEIIHEIrO KJII04Ya B Ka4eCTBe <<J1py1"0ﬁ Ta6J'II/ILI]31>> Ty XKe
TaGJ'II/ILIy,‘ TaKO¥ BHEIIHMH KJTI0Y Ha3bIBaeTCH CCuln1avwuMcCA 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 OydeT paBeH NULL, Ho 3anucu ¢ oTnugHEIM OT NULL parent_id
OyOyT CChIIATHCS TOMBKO HA CYIIECTBYIOIINE CTPOKY TAOJIUIIHL.

Tabmnuila MOXKeT ComepXaTh HECKOJILKO OTPAHNUYEHHH BHEIITHET 0 KJTI04Ya. ITO II0JIe3HO OIS CBSI3M TabIIHIT
B OTHOIIIEHWM MHOTHE-KO-MHOruM. CKaxkeM, Y BaC eCTb TaOJIUIIEl MPOAYKTOB ¥ 3aKa30B, HO BHI XOTHUTE,
4yTOOBI OOMH 3aKa3 MOT COOepzKaTh HECKOJIbKO IIPOAYKTOB (UTO HEBO3MOZXKHO B IIpedsIayInei cxeme). s
9TOTr'0 BH MOZKETE HCIIOIb30BaTh TAaKYyI0 CXEMY:

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

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

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

)i

3aMeThTe, UTO B IIOCIIETHEN TaGJ’II/IHe HepBH‘IHBIfI KJIIOY ITOKPEIBA€T BHEIITHKWE KJIIOYH.

Mel 3HaeM, 4YTO BHEIIHUE KUY 3alpelialoT CO3JaHUe 3aKa30B, He OTHOCAILIUXCSI HU K OOHOMY
npopykTy. Ho 4To memaTe, eCny IOCJIE CO3JaHUS 3aKa30B C OIPENENIEHHBIM IIPOOYKTOM MBI 3aXOTUM
yoanuth ero? SQL cmpaBUTCS C 3TOM cuTyaumeud. MHTyunus moacKasblBaeT ClleAyoIlNe BapUaHTHI
IOBeOEeHUs:

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

st wamocTpanuy OaBalTe peann3yeM CIEOYIOIee MOBENEHUE B BHINIENPUBEOEHHOM IPUMEpPE: IPU
IIONBITKE yOajeHUus IIPOOyKTa, Ha KOTOPHIN CCEHIJIAIOTCS 3aKal3bl (4epel3 Tabnuily order_items), MBI
3amnpeniaeM 9Ty onepanuio. Eciu ke KTO-TO IIONBITAETCS YOAIUTE 3aKa3, TO YAAJIUTCS U eT0 COIEePKUMOE:

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

OrpaHuYMBal0IIMe ¥ KacKafHble yaajleHUs — [Ba Haubojee PacIpPOCTPaHEHHBIX BapuaHTa. RESTRICT
npenoTBpalllaeT yOajleHHe CBSI3aHHOM CTPOKH. NO ACTION O3HAdaeT, UTO €CJIM 3aBUCHUMbIE CTPOKU
MIPOIOJIKAIOT CYIIECTBOBATh IIPH IIPOBEPKE OTPAaHUYEHHS, BO3HHKAET olubKa (3TO IMIOBEOeHHe II0
yMon4daHuio). (I'7TaBHEIM OTIMYMEM S5THUX ABYX BapHaHTOB SBISETCS TO, YTO NO ACTION IIO3BOJIIET
OTJIOXKUTh IPOBEPKY B IIPOIIECCE TPaH3aKIIUU, @ RESTRICT — HEeT.) CASCADE yKa3bIBa€eT, YTO IIPU yOaJIeHUH!
CBSI3aHHHIX CTPOK 3aBHUCHUMEIE OT HUX OYOYT TaK K€ aBTOMAaTU4YeCKHU yaaneHbl. ECTh eIé gBa BapuaHTa:
SET NULL ¥ SET DEFAULT. [IpM ymajmeHHM CBSI3aHHEIX CTPOK OHM Ha3HAYalOT 3aBUCHUMBLIM CTOIOIIAM
B MOOYMHEHHOMN Tabnuie 3HaueHuss NULL unu 3Ha4YeHus 10 YMOJYAHHUIO, COOTBETCTBEHHO. 3aMeThTe,
YTO 9TO He OyIeT OCHOBaHHEM MOJI HapyIIeHHs orpaHudYeHui. Hampumep, ecliu B KauecTBe OelCTBUS
3alaHO SET DEFAULT, HO 3HaU€eHMe I10 YMOJIYaHUIO He YIOBJIETBOPSET OrpaHMYeHNIO0 BHEIIHET 0 KJIio4a,
oImmepaIus 3aKOHYUTCS OITHOKOM.

AHaJIOTUYHO YKa3aHHI0 ON DELETE CyIIeCcTByeT ON UPDATE, KOTOPOe€ Cpa6aTHBaeT IIPN U3MEHEHHNU
3aJaHHOTO CTOMIOIIA. HpI/I 9TOM BO3MOXKHbBIE MENUCTBUS Te Ke, a CASCADE B TaHHOM ClIy4ae O3Ha4aeT, 4TO
H3MeHéHHH63HaquHHCBH3&HHHXCTOH6HOB6YHYTCKOHHpOBaHBIBSaBHCHMHB(HpOKH.

OOBIYHO 3aBHCHUMAsI CTPOKA He MOIXKHAa YIOOBIETBOPSATH OTPAaHUYEHUIO BHEIITHEr0 KJlio4a, eClIU OOUH U3
CBSI3AaHHEIX CTOJI01IO0B comepkuT NULL. Ecnu B 00bBIEeHME BHEIIHEro Kirodya mobaBiIeHo MATCH FULL,
CTpoka OymeT ymOBIIETBOPSITH OrPaHMYEHUIO, TOJIBKO €CJIM BCe CBsi3aHHBIe CTOmOIel paBHBI NULL (TO
ecThb Ipu pa3Hbix 3HaueHUuAX (NULL u He NULL) rapaHTUpyeTCs HEBHIIOJITHEHUE OTpaHUYEHUSA MATCH
FULL). Ecniu BBI XOTUTE, YTOOBI 3aBUCUMbBIE CTPOKU He MOTJIH n30exKaTh U 3TOI0 OTPAaHUYeHUsT, OOBSIBUTE
CBSI3aHHEIE CTOJIOIEI KaK NOT NULL.

BHemrHu# KII0Y MONKEH CCHIIAThCS Ha CTOJNOIH, 0Opa3yroliue MepPBUYHBIM KII0Y WIH OTpPaHUYEHUe
VHUKAJIbHOCTH. TaKuM 00pa3oM, [ CBSI3aHHEIX CTOJIOIOB Bcerma OyOeT CYIIeCTBOBATh HHIEKC
(ompemenéHHBI COOTBETCTBYIOIIMM IIEPBUYHBIM KJTIOYOM HIIM OTPAaHUYEHHEM), a 3HAYUT NPOBEPKHU
COOTBETCTBHUS CBA3aHHOI CTPOKHU OYOYT BHITOIHATHECSA 9P(EKTUBHO. Tak KaK KOMAaHIbI DELETE [IJIsI CTPOK
TJIaBHOM TAOMUITLI MM UPDATE OJIST 3aBHCHUMBIX CTOJIOIIOB IMOTPEOYIOT MPOCKAHWPOBATh MOOYHHEHHYIO
TabJIMITy M HAHUTHU CTPOKHU, CCHIIAIOIINECS Ha CTaphle 3HAYEeHUs, IIOJIe3HO OymeT MMeTh WHIOEKC U I
MMOMUYMHEHHELIX CTONOI0B. HO 9TO HYKHO He BCerga, U CO3[aTh COOTBETCTBYIOIIHUHN HHOEKC MOXHO IIO-
pasHoOMYy, II09TOMY OOBsSBIE€HME BHEIIHEro K/Ida He CO3MaéT aBTOMATHUYECKH MHIOEKC II0 CBI3aHHEIM
CTOJIOIIaM.

ITogpobGHee 00 WM3MeHEHWM M yHaJIeHWM OAHHBIX pacCKal3biBaeTcsd B [71aBe 6. BBl Takke MoxeTe
nogpoOHee y3HATh O CHHTAKCHCE OrpaHUYeHU BHEITHEeTo Kirioda B cupaBke CREATE TABLE.

5.3.6. OrpaHn4YeHUA-UCKJIIo4YEeHUs

OrpaHUYEHUS-UCKITIOUYEHUSI TapaHTUPYIOT, YTO IIPHM CPAaBHEHUM JIIOOBIX OBYX CTPOK IO YKa3aHHBIM
cTon0IlaM WM BBEIPAXKEHUSIM C IIOMOIIBI0 3aJaHHEIX OIEPATOPOB, MUHMMYM OOHO M3 3THUX CPAaBHEHUU
Bo3BpatuT false unmu NULL. 3anuckeiBaeTcst 3TO TakK:

CREATE TABLE circles (
c circle,
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EXCLUDE USING gist (c WITH &&)
)i

Houpo6Hee 00 3TOM CM. CREATE TABLE ... CONSTRAINT ... EXCLUDE.

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

5.4. CucrteMHblie cTonoubl

B xaxmoil TabimuIile eCThb HECKOJIBKO CUCMEeMHbIX cmo16U08, HEeSIBHO OIIPeIeNEéHHLIX CHCTeMOoi. Kak
CIedCTBUE, UX MMeHa Helb3s MCIIOIb30BaTh B KAUYeCTBE UMEH IT0Ib30BaTEILCKUX CTOJNIOIIOB. (3aMeThTe,
YTO 3TO HE 3aBUCHUT OT TOTO, SBJISETCS JIU UMS KIIIOYEBHIM CJIOBOM HJIM HET; 3aKJ/II0UYeHue MMEeHU B
KaBBIYKY HE ITOMOXKeT m30eKaTh 3TOT0 OTPaHUYEHHU.) DTHU CTONOIE He MOIXKHBEI Bac OECIIOKOUTh, BaM
JIWIIIb JOCTATOYHO 3HATh 00 UX CYIIIeCTBOBAHUMH.

oid
HUpenTtudukarop o6wekra (object ID) ot cTpoku. DTOT CTONIOEI] IPUCYTCTBYET, TOJILKO €CJIU Tabiuna
ObUIa co3maHa C yKasaHWeM WITH OIDS, MM eClIi B MOMEHT e€ co3maHus Oplla yCTaHOBJIEHA

nepeMeHnHas KoHurypanuu default with oids. 3ToT cTonbelr uMeeT TUI oid (C TEM Ke UMEHEM, UTO
¥ caM crtonberr); mogpodHee 00 3ToM Tume cM. Pa3zmern 8.19.

tableoid

NpenTndukatop oO6beKTA OJId TaOIUIILI, COfepKalle CTPOKY. DTOT CTOI0el] 0COOEHHO TOJIe3eH IJI
3ampoCcoB, UMEIOIIUX AeJI0 C uepapxuei HacjiemoBaHusa (cM. Paspmen 5.9), Tak Kak 6€3 HETO CII02KHO
OIpenennuTh, U3 KaKo¥ Tabnunbl BeIOpaHa CTpoka. CBs3aB tableoid co cTonbIoM oid B Tabmuile
pg_class, MOXKHO OyIOeT IMOTYyYUTh UMSI TaOIHITHL.

xmin

Hpentudukatop (Kom) TpaH3aKIuU, TOOABUBIIEH CTPOKY 3TOM Bepcuu. (Bepcusi CTpoKu — 3TO eé
WHOWBHUOYyalIbHOE COCTOSTHHE; IIPHU KaxKOOM M3MEHEHWH CO3TaETCSI HOBAs BEPCHUS OOHOM U TOU XKe
JIOTUYECKOM CTPOKH.)

cmin

HoMmep KomaHOb (HauuHasi ¢ HYJISI) BHYTPU TPaH3aKUKuK, T0OaBUBIIEH CTPOKY.

Xmax

HNpeHTuduKaTOop TpaH3aKIWM, yOaluBlield CcTpoKy, unu 0 Ons Heymal€éHHOM BEPCUU CTPOKHU.
3HaueHHe 3TOTO CTOJIOIAa MOXKEeT OBITh HEHYJIEeBBIM M OJI BUOUMON BEPCHUH CTPOKU. DTO OOBIYHO
O3HAYaeT, YTO yOaJsdiolnasi TpaH3akKIMWs emé He Oblyla 3aUKCHPOBAHA, WM yOaleHue OBLIO
OTMEHEHO.

cmax

Homep xoMaHOH B yOandionie TpaH3aKIuy WU HOJIb.

ctid

du3nyeckKoe PaclioiokeHne TJaHHONW BePCUH CTPOKHU B Tabmuile. 3aMeTbTe, YTO XOTS MO ctid MOZXKHO
O4YeHb OBLICTPO HAWTH BEPCHUIO CTPOKH, 3HAaYEHUE ctid U3MEHUTCS IIPU BBLITIOTHEHUU VACUUM FULL.
TakuM 00pas3oM, ctid HeNb3s MPUMEHSIThL B KaYeCTBe MOJITOCPOUYHOTO HAeHTH(PUKATOpa CTPOKH.
[Ina upeHTUGUKAIIUY JIOTUYECKHUX CTPOK JIydllle MCIIONb30BaTh OID uIM maxe MOIOTHUTENbHBIN
ocjiegoBaTENIbHEIN HOMED.

Komer OID mpencTaBissiOT coOoil 32-OMTHBIE 3HAYEHHUS W BHIOMpAIOTCsA uM3 eguHOoro Ois Bceidl CYBII
cuéTuymrKa. B OONBIINX WX OOIT0XKUBYIIHUX 0a3aX JAHHBIX 9TOT CUETUYMK MOXKET IIOUTH 110 Kpyry. Takum
00pa3oM, He PEeKOMEHIYeTCs PAaCCYMTHIBAThL Ha YHUKANLHOCTE OID, eciu TONBKO BHL He oOecreuuTte eé
OOIOIHUTE NbHO. EC/u BaM HYKHO HIeHTU(GUIINPOBATL CTPOKK TAOIHUITE, HACTOSTEIFHO PEKOMEHIYeTC s
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KCIIOJIb30BaTh ITOCIeHoBaTeIbHOCTH. OOHAKO MOXKHO HCIIONb30BaTh WM Kombl OID, mpu BBIIOITHEHUU
CIeOyIoIIUX YCIIOBUM:

¢ Korpga ons umeHTudUKauy CTPOK Tabmui npuMeHsiercs OID, B KaxKmou TaKoi TabmIuile qOIKHO
Cco3maBaThCs OTPaHUYEHUE YHUKAIbHOCTH mys ctonbiia OID. Korma Takoe orpaHuYeHUe
VHUKAJIbHOCTH (MM YHUKAJILHBIN MHOEKC) CYIIECTBYET, CUCTEMA IT03a00TUTCSA O TOM, YTOOHI
OID HOBOU CTPOKHU HE COBIIAJI C y2Ke cylleCcTByOmuMU. (KOHEYHO, 3TO BO3MOKHO, TOJILKO €CJIU
B TaGnuULe MeHble 2°2 (4 MunIuapooB) CTPOK, a Ha MPAKTHUKe TAOJIUIILI JOJIZKHEI OBITH TOPa30
MeHbIIIe, MHaUe MOXKeT II0CTPafaTh IPOU3BOAUTENBHOCTD CUCTEMEL.)

* Hurkorpa He cnenyeT paccuyuThiBaTh, 4To OID OynyT yHHKAJIbHBEL Cpedu BCceX TalJIulil; B KaueCcTBe
rno6GanbHOTo uaeHTU(GHUKaTOpa B paMKax 6a3bl MaHHBIX UCIIONb3YHTEe KOMOMHAIIUIO tableoid u OID
CTPOKH.

* KoneuyHO, BCce 9TH TaOIUIIHI JOIKHBI OBITh CO3MaHbI C YKa3aHueM WITH OIDS. B PostgreSQL 8.1 u
HOBee [10 YMOJYaHUI0 ToApa3yMeBaeTcs WITHOUT OIDS.

NpenTnduKaTOpH TPaH3aKLUUH TaKXkKe SBIAIOTCA 32-OMTHBIMH. B monroxusyined 0a3e HaHHBIX OHU
MOT'YT IIOUTH 110 KPYT'y. ITO HE KPUTHUYHO IIPU IIPaBUJIbHOM oOciyxuBanuu b]l; mogpodHee 06 3TOM CM.
['maBy 24. OgHaKOo nojaraTbCsa Ha YHUKaIbHOCTh KOOOB TPAH3aKIUU B TEYEHUE OJIUTEIPHOIO BPEMEHU
(mpu 6omnee yeM MUIIMaApAe TPaH3aKIUW) He CIeayeT.

UpenTndukaTopsl KOMaHM TakXke 32-OMTHBIE. ITO CO3WAET JKECTKUU JIMMUT Ha 232 (4 MUI“apnaa)
koMmaHp SQL B omHo# Tpan3akuuu. Ha nmpakTuke 3TO He npobieMa — 3aMeThTe, YTO 3TO JIMMUT YHCIIa
koMmaHp SQL, a He KonuyecTBa o6pabaTriBaeMbIX CTPOK. KpoMe TOro, MAeHTU(GUKATOP MOIYyYaioT TOJIBKO
Te KOMaH[bl, KOTOPhIe (haKTUUECKU U3MEHSIOT cofiepKuMoe 0a3bl JaHHBIX.

5.5. AI3MeHeHue Tabnuy

Ecnu BEI co3manu TAOMHIIEL, a 3aTeM IIOHSJIH, YTO OOIIYCTHIIN OIIMOKY, MM M3MEHHUIINCHL TPeOOBaHUS
BallleTo ITPUIIOKEHMSI, BBl MOXKETE YIaIUuTh €€ U cO3[aTh 3aH0B0. Ho aTo 6ymeT HeymoOHO, ecinu Tabmuiia
yXKe 3alojIHeHa JaHHBIMH, UJIM €C/IHM Ha Heé CCBHUIAIOTCS Opyrue oO0bheKTHl 0a3bkl JAaHHBIX (HAIlpuMep, II0
BHemrHeMy KJitouy). [TosTomy PostgreSQL mpepmocTaBisieT HabGop KOMaH[ Mg MoguduUKanuu TabIuil.
3aMeThTe, YTO 3TO II0 CYTH OTJIMYAETCS OT M3MEeHEeHHUS HAaHHBIX, COOepPXKalIluXCcs B TabIuIle: 30eCh MEI
o6cyxknaeM MOOU(PUKAIINIO OIIPeNeIeHU, UK CTPYKTYPHI, TaOIUIIE.

Br1 MmoxkeTe:

¢ J1o0aBIATL CTOIOIIBI

e V@mansaTh CTONOIIEI

¢ Io0aBnsSTh OTPAaHUYEHUS

* VpanaTts orpaHUYEHUd

e H3MeHSATHh 3HAUEHUS 10 YMOTYAHUIO
¢ M3MeHSATH THIIBEI CTOJIOIIOB

¢ IleperMeHOBEIBATL CTOJIOIIEI

¢ TleperMeHOBEIBATH TaOIUIIEI

Bce aTu medcTBUS BHIIOJIHSAIOTCS C momolrbio KomaHoel ALTER TABLE; mogpoOHee 0 Hell BBl MOXKETe
y3HaTh B €€ CIIpaBKe.
5.5.1. lobaBneHue crondua
IHo6aBUTEL cTOIOEI] BBl MOXKETe TaK:
ALTER TABLE products ADD COLUMN description text;

HoBrl#l cTOon6ell 3al0IHIeTCS 3afaHHbIM [IJIs Hero 3HaYeHueM [0 yMordaHuio (unu 3HauenneM NULL,
eciy BB He mo0OaBHUTe yKa3aHue DEFAULT).

ITogcka3ka

Hauwunasi ¢ PostgreSQL 11, moGaBneHue cTonOla C IIOCTOSTHHBIM 3HAYEHHEM I10 YMOJIYaHUIO
6oJiee He O3HAYAET, YTO IIPU BHIIIOJIHEHHM KOMaHOB ALTER TABLE OymyT M3MEHEHHI BCE CTPOKH
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TabnuIlkl. BMecTo 3TOT0 yCTaHOBJIEHHOE 3HAYeHWe MO0 YMOJIYaHUIO OyHeT ITPOCTO BBIIABATBLCS
Ipu ciedyiomeM oOpallleHHH K CTPOKaM, a COXPAHUTCS B CTPOKAaxX IIPHU IIepe3allucH TaOJIHITHL.
Brnarogapst aToMy omeparnus ALTER TABLE U C 60/IbIINMY TaOIUIIaMHU BRITIOIHSAETCS 04Y€Hb OBICTPO.

OpgHaKO ecnu 3HAYeHWEe MO0 YMOJYaHWI0 M3MEHUYMBOE (Hampumep, 3TO clock_timestamp()), B
KaX[yI0 CTPOKYy HYXXHO OyHeT BHECTH 3HadYeHHe, BRIYMCIIEHHOE€ B MOMEHT BBIIOJHEHHUS ALTER
TABLE. YTOOBI mM30exKaTh MOTEHIIHAIbHO [JIMNTEJIbHOHN OIlepalliy M3MeHEHWsI BCeX CTPOK, eCIH
BBl IIJTAaHUPYETe 3allOJIHUTEL CTOJIOeIl B OCHOBHOM He 3HAYEeHWSIMH 10 YMOJIYAHHIO, Iydiie GymeT
moGaBuThb cTonOer; 6e3 3HAYEHUS II0 YMOJIYAHHUIO, 3aTEM BCTaBUTh TpeOyeMble 3HAUYEHHS C
IIOMOIIIBI0 UPDATE, a IIOTOM OIIpeneJyInNTb 3Ha4YeHue I10 YMOJ'[‘-IaHI/IIO, KadK OIIMCAHO HUXe.

HpI/I 3TOM BEI MO2KETEe CPpa3y OIIPpede/InTh OTPaHUYEHUA CTOJ'I6LIa, HUCIIONIBb3y4A OOBIYHBINA CUHTAKCHUC:
ALTER TABLE products ADD COLUMN description text CHECK (description <> '');

Ha camom merne 3meCh MOXKHO HCIIOIB30BaTh BCE KOHCTPYKIIMHK, OOIIYCTHUMEIE B OIIpEeneJIEeHuu CTOJ'[6LI8.
B KOMaHOe CREATE TABLE. [IoMHHTe OOHAKO, YTO 3HAYEHHUE IIO YMOJI9YaHHUIO OOJIZKHO YIOOBJIETBOPATH
OAaHHBIM OT'DAHUYEHUIM, YTOOBI oriepanusa ADD BBIIIOJIHHUIJIACh YCIIEIIIHO. Brl TakkKe MOXKeTe cHadala
3aIllOJIHUTh CTOJ'I6€‘].[ IIPABUJIBHO, 4 3aTeM I[O6aBI/ITb OrpaHHUYEHUA (cm. HI/I}Ke).

5.5.2. YpaneHue ctonObua
Ymanutk cTonbel MOXKHO TaK:
ALTER TABLE products DROP COLUMN description;

[lauHBIE, KOTOPBIE OBIIM B 3TOM CTONOILE, NCYEe3ai0T. BMecTe co CcTONOIIOM yHansiOTCS M BKIIOYAIOLINE
ero orpanndenus Tabnuusl. OMHAKO eCIK Ha CTOJIOEI CChIIAaeTCs OTPAaHNYEeHNE BHEIITHET 0 K/TI04a OPYTon
Tabmuiel, PostgreSQL He ymanmuT 3TO OrpaHUYEHUE HESBHO. Pa3pelnTh yoaleHne BCEX 3aBUCSIIUX OT
9TOro ctonbiia 06BEEKTOB MOXKHO, T0OaBUB YKa3aHue CASCADE:

ALTER TABLE products DROP COLUMN description CASCADE;

OO01mM¥ MexaHu3M, CTOSIINH 3a 3TUM, OIHMCHIBaeTcs B Pa3mese 5.13.

5.5.3. lobaBneHue orpaHuvyeHun

151 moGaBIeHUsT OTPAHUYEHUS UCIIOIb3YeTCsI CHHTAKCUC OrpaHuydeHus Tabauisl. Hanpumep:

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

REFERENCES product_groups;

YTo6el mobaBuThk orpanundenune NOT NULL, koTopoe Hesnb3s 3amucaTh B BUOE OTPAHHUYEHUS TaOIUIIHI,
HUCIIONIb3YUTE TaKOU CUHTAKCUC:

ALTER TABLE products ALTER COLUMN product_no SET NOT NULL;

OrpaHuyueHue IIPOXOOUT TPOBEPKY aBTOMaTU4YeCcKu u OymeT [moOaBlIEeHO, TOJIBKO €CIH €My
YIOBJIETBOPSIOT JaHHbBIE TAaOIUITHL.

5.5.4. YpaneHue orpaHu4yeHus

[Ons ymaneHus orpaHUYEHUS BBl JOJIKHBI 3HATh ero uMsg. Eciu BEI He IpUCBaMBald €My UM, 3TO
HEesIBHO cHejlajia CUCTeMa, U Bl OOJIKHEI BRIICHUTE €Tr0. 30ech MOXKeT ObITh IoJe3Ha KoMaHzma psql \d
uMa_rabaune (MW OPYTHE MIPOrPaMMBI, ITOKAa3bIBalolye NOoapoOHy0 mHopMaluio o Tabnuilax). 3Has
UM, BBl MOXKETE MCII0JIb30BaTh KOMaHMY:

ALTER TABLE products DROP CONSTRAINT some_name;

(Ecnu BHI UMeeTe [eji0 C MMEeHEM OTPaHuYeHUs Buaa $2, He 3a0yabTe 3aKJIIOYUTh €T0 B KaBBIYKH, YTOORI
9TO0 OBIJT JOMYCTUMHBIN UOeHTU(GUKATOP.)
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Kak u mpu ymameHum cTOsOIa, €ClIM BH XOTHUTE YOalIUTh OrpaHUYEeHHe C 3aBUCUMEIMU OOBEKTaMH,
mobGaBbTe yKalaHMe CASCADE. [IpuMepoM TaKOM 3aBHCHUMOCTH MOIKET OBITh OTPaHWYEHHE BHEIITHETO
KJII04a, CBSI3aHHOE CO CTONOIaM¥ OrpaHUYEeHUS MePBUYHOTO KITIOYa.

Tak MOXXHO yOaauTh orpaHuydeHus Jro0bx TuIoB, Kpome NOT NULL. YTo6w yoanuTh orpanudenue NOT
NULL, ucnons3yiTe KOMaHOy:

ALTER TABLE products ALTER COLUMN product_no DROP NOT NULL;

(BcmomuuTte, uto y orpanudenuiit NOT NULL HeT nMEH.)

5.5.5. A3MeHeHue 3HaYeHUA No YMOJIHaHUIO

Ha3Hzauuts CTOJ'I6HY HOBO€ 3HA4YEHHEe I10 YMOJITYaHHUIO MO2KHO TakK:
ALTER TABLE products ALTER COLUMN price SET DEFAULT 7.77;

3aMeThTe, UTO 9TO HUKAK He BIMUSET Ha CYIIeCTBYIOIIHEe CTPOKH TaOIHIIL, a IPOCTO 3a0aéT 3HaYeHHue II0
YMOJTYAHHUIO [JIS TOCHeOyIOIIUX KOMaHo INSERT.

qTO6BIYﬂaHHTb3HaquHeIH)YMOanHHm,BHHOHHHTG
ALTER TABLE products ALTER COLUMN price DROP DEFAULT;

ITpu 3TOM 1O CYTH 3HAYEHUIO 110 YMOI4YaHUIoO IpocTo npucBauBaeTrcss NULL. Kak crencTBue, OMMNOKU
He OyOeT, ecyiu BHI MOIBITAETECh YAAIUTh 3HAYEHUE 110 YMOJIYaHUIO, HEe ONpeNesIEHHOe SIBHO, TaK Kak
HEesIBHO OHO cyIecTByeT u paBHO NULL.

5.5.6. I3MeHeHue Tuna gaHHbIX cTONOUa
Yrtob6nl peobpa3oBaTh CTONOEI B OIPYTOM TUII AAHHBIX, UCIIOJIL3YITE KOMAHIY:
ALTER TABLE products ALTER COLUMN price TYPE numeric(10,2);

Ona OymeT ycCIelllHa, TOJIBKO €CJIM BCEe CYIIEeCTBYIOUIME 3HAa4YeHUS B CTOJIOIle MOTYT OBITH HESIBHO
IIpuBedeHH K HoBoMy Tumy. Ecnu TpeGyeTcst Gojee cnoxkHoe IpeoOpa3oBaHle, B MoxKeTe N00aBUTh
yKazaHue USING, onpenesiollee, KaK IIOTyYUTh HOBble 3HAUYEHUS U3 CTaphIX.

PostgreSQL momnwiTaeTcs Takxke mpeobpa3oBaTh K HOBOMY THUIy 3HaYeHUeE CTOJIOIA IO YMOJIYaHUIO
(ecnum OHO OIpenesieHO) M BCe CBA3aHHBIE C 3THUM CTonOmoM orpanuudeHus. Ho mpeoGpa3oBanue
MOKET 0Ka3aThCsI HEIPABUJIBHEIM, ¥ TOT/IA BBl TOJIYYUTE HEOXHUAaHHBIE Pe3ylIbTaThl. [109TOMYy OOBIYHO
JIy4Ilie yOajduTh BCE OTPAaHUYEHUS CTOJOIA, meped TeM KaK MEeHSITh ero THI, a 3aTeM BOCCO3[aTh
MOAU(PHUITMPOBAHHEIE MOIKHEIM 00Pa30M OTPaHUYEHUS.

5.5.7. NepeunMmeHoBaHue cTonbua
YTo6BI IEPEMMEHOBATDL CTOI0EII, BEIIIOJTHUTE:

ALTER TABLE products RENAME COLUMN product_no TO product_number;

5.5.8. NepenmeHoBaHue Tabnuubl

Tabuily MOKHO IepenMeHOBaTh TakK:

ALTER TABLE products RENAME TO items;

5.6. NpaBa

Korpa B 6a3e maHHBIX CO3aETCsI 00BEKT, eMy Ha3HA4YaeTCs Biafesiel. BragenbiemM 0ObIYHO CTaHOBUTCS
POMb, C KOTOPOI OBLIII BEITIOJHEH OIepaTop COo3maHus. [jisi OONBITHHCTBA THUIIOB 0O0HEKTOB B MCXOIHOM
COCTOSIHUM TOJIBKO Brafenel] (MM CyIeproab30BaTellb) MOXKET AelaTh C 0OBbEKTOM BCE, YTO YTOOHO.
YT0oOHI Pa3pelInTh UCHOIb30BaTh €TI0 APYTUM POJIIM, HYKHO JaTh UM npaed.

CylecTByeT HeCKOJILKO THIIOB IIpaB: SELECT, INSERT, UPDATE, DELETE, TRUNCATE, REFERENCES, TRIGGER,
CREATE, CONNECT, TEMPORARY, EXECUTE M USAGE. HaGop npaB, IPUMEHUMHIX K OIpPeNeIEHHOMY 00BEKTY,
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3aBHUCHUT OT TuNa 00beKTa (Tabnuita, GyHKIMS U T. 0O.). [IoTHY0 HHOOPMAIIUIO 0 PA3IUYHLIX TUIIAX IIPaB,
noppgepxkuBaeMblx PostgreSQL, Bel HalijeTe Ha cTpaHulle cupaBku GRANT. Bwl Takke yBHUOWTE, Kak
TIPUMEHSIOTCS 3THU IIPaBa, B CIeAyIOIINX pa3fesax U riaBax.

Heotnremnemoe IIPaBO U3MEHATH UJIK YOAJIATH 00BEeKT UMeeT TOJILKO Biiafesiel] 00beKTa.

OOBEKTY MOXKHO Ha3HAYUTh HOBOT'O BJIafiefiblla C MOMOIIbI0O KOMaHALI ALTER IJIS COOTBETCTBYIOIIETO
Tumna obwvekrta, HanpuMmep ALTER TABLE. Cyneprionb3oBaTenb MOXKET AeaTh 9T0 0e3 orpaHuYeHui, a
OOBIYHEIM ITOIb30BATENb, TOILKO €CJIM OH SIBJISIETCS OMHOBPEMEHHO TEKYIIUM BilafleliblieM oO0beKTa (UIu
YJIEHOM POJIY Bafesblla) U YJIEeHOM HOBOU POJIU.

71 Ha3HaAYeHUS IPaB MPUMEHSeTCs KoMaHOa GRANT. Hampumep, ecriu B 6a3e JaHHBIX €CTh POJIb joe B
TabnuIa accounts, HPaBO Ha U3MEeHEHHE TabJIMITHI MOXKHO [aTh 9TOM POJIM TakK:

GRANT UPDATE ON accounts TO joe;

Ecnu BMeCcTO KOHKPETHOTO IIpaBa HalucaTh ALL, POJIb IIOJIYYUT BCE IIPaBa, IPUMEHUMEBIE OJII 00BbEeKTa
9TOr0 THUIIA.

[71sT Ha3HAYEeHMsI TTPaBa BCEM POJISIM B CUCTEME MOXKHO MCII0JTh30BaTh CIIEIMAaTbHOE UMS «POIU»: PUBLIC.
Taxkke OJIsT YIIPOIEHUWs YIIPaBI€HUS POJSIMHU, KoTAa B 6a3e MaHHBIX €CTh MHOXKECTBO TI0JIh30BaTEIEH,
MOZKHO HAaCTPOUTH «T'PYIIOBLEIE» POJM; ToapoOHee 06 3ToM cM. ['maBy 21.

YToOBI MUIIUTH ITOIb30BaTeJIEH ITPaB, UCIOIb3YUTE KOMAaHOy REVOKE:
REVOKE ALL ON accounts FROM PUBLIC;

Oco0Ornie mpaBa Biagesnbila 00beKTa (TO eCTh MpaBa Ha BHIIOJIHEHHEe DROP, GRANT, REVOKE M T. [I.) Bcermga
HesIBHO 3aKpeIieHHl 3a BiaJellblieM U UX HelIb3s Ha3HauYuTh Uiiu 0ToOpaTk. Ho Biamesner o0 beKTa MOXKET
JUIIUTL ce0si OOBIYHBIX MPaB, HAITPUMEDP, Pa3PEIIuTh BCeM, BKIII04asi ce0si, TOIbKO YTeHWe TaOIIHITh.

OOBIYHO PACIIOPAKATHCS IIPaBaMK MOXKET TOJIBLKO BiIageell 00beKTa (MM CyIepIlonb3oBaTesb). OmTHAKO
BO3MOXKHO HATh IIPABO MIOCTYIA K OOBEKTY «C IIPABOM IIepemadi», YTO ITO3BOJIUT MOIYyYUBIIEMY TaKoe
IIpaBoO Ha3HauyaTh ero ApyruM. Eciam Takoe MpaBo mepedayu BIIOCIENCTBUM OyIOeT OTO3BaHO, TO BCe,
KTO TIONyYWJI MaHHOE IIPaBO MOCTyIla (HEeMoCPeOCTBeHHO HIIH IO IlelloYKe Mepenaywu), MOTepsioT ero.
IMTogpo6Hee 06 aToMm cM. cupaBkKy GRANT u REVOKE.

5.7. MOJINTUKM 3aLLUTblI CTPOK

B momonHeHMe K cTaHOapTHOM cucTeMe mmpaB SQL, ympaBnsemoi komaumoii GRANT, Ha ypoBHe TabuIl
MOZKHO ONPEIENUTb NOAUMUKU 3dWUMbl CMPOK, OTPAaHUYUBAIOIINE I I0JIb30BaTelel Habophl CTPOK,
KOTOpPBIE MOTYT OBITH BO3BpAIeHBl OOLIYHHIMU 3alpocaMHu UM O00aBlIeHBl, U3MEHEHBI U yHOaJIeHH
KOMaHaMH1, U3MEHSIONIMMU JaHHBle. 3TO Ha3bkIBaeTCs TaKxkKe 3aw,umol Ha yposHe cmpok (RLS, Row-
Level Security). Ilo ymomuaHuio TaGjaHWIl HE HMMEIOT IIOJIMTHUK, TaK 4YTO €ClIu cucTeMa IpaB SQL
paspelraeT moJIb30BaTEIIO AOCTYII K TabuIle, BCe CTPOKHM B HEW OJMHAKOBO OOCTYIHBI OJI YTEHUS WA
U3MeHEeHHUs.

Korpma mns TaGmuilbl BKIIOYAETCS 3allluTa CTPOK (¢ moMoIbio Komauasl ALTER TABLE ... ENABLE ROW
LEVEL SECURITY), Bce 00bI9HBIE 3aITPOCH K Tabjulle Ha BEIOOPKY MM MOOU(MUKAIIUIO CTPOK HOJIZKHBI
paspemaTbCcsi MOJIMTUKOMN 3amlIuThl CTPoK. (OmMHAKO Ha Bafenbla TaOGNMHILI TaKWe ITOMUTUKUA OOBIYHO
He melcTByIOT.) Ecnmm monuTuKa miis TaOnuIlkl He ompedesieHa, MPUMEHSETCS IMOIWTHKA 3allpeTa IIo
YMOJITYQHHUIO, TaK YTO HUKAKWE CTPOKH B 3TOM Talbjulle HENIb3sd YBUAETH MM MomuduInpoBaTh. Ha
ormepaluu ¢ Tabauiiel B 11eI0M, TaKue KaK TRUNCATE U REFERENCES, 3all[iTa CTPOK He PacIIpoOCTPaHsIeTCs.

IlonuTtukM 3aluThI CTPOK MOT'YT MPHUMEHATHECA K OHpeJIeJIéHHbIM KOMaHOaM W/UIu POJIAM. HOHI/ITI/IKy
MOZKHO OIIPpeneyInTh KaK IIpuMeHdaeMYyI0 K KOMaHOaM ALL (BCBM), 6o SELECT, INSERT, UPDATE U DELETE.
KpOMe TOT'O, IIOJIMTUKY MO2KHO CBsA3dThk C HECKOJIBKUMU POJISAMH, IIPU 3TOM )Z[efICTBYIOT OOBIYHEIE IIpaBHJIa
YJIEHCTBaA W HaCJIeJOBaHHUMA.

Yto0Obl oOImpemesiuTh, KaKWe CTPOKH OydyT BHUOUMBIMH WM MOTYT HM3MEHSThCA B Tabmuile, [mOis
TIONMUTUKYN 3aaéTCsI BhIPaXkeHHue, 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.

5.8. CxemMbl

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.

CxeMHl B HEKOTOPOM CMEICJIE HOJIOGHI:I KaTajoraM B OHepaHHOHHOfI cucreMe, HO OHM He MOTI'yT OBITh
BJIO2ZKEHHBIMMU.

5.8.1. Co3paHue cxembl

s co3manus cxeMsl ucnonb3yercsa Komanna CREATE SCHEMA. T1pu 9TOM BEI OIIpefeisieTe UM CXEMEL
110 CBOEMY BHIOOPY, HAIIPUMEP TaK:

CREATE SCHEMA myschema;

YT0o06BI CO30aTh 0OBEKTHI B CXeMe HJIM 00PaTUTHCS K HUM, YKa3bIBAUTE NO/IHOE UMSs, COCTOSIIee U3 UMEH
CXeMbI 1 00BeKTa, pa3leléHHLIX TOUYKOM:

cxeMa.rabnuiga

9TOoT cuHTaKcuc paboTaeT Be3fde, I'le OXKuUOaeTCcsa MMs TaOIUIE], BKIOYas KOMaHOBR MomudbukKaluu
TaOJIUIE ¥ KOMaHas 06paboTKY faHHBIX, 00CyXKIaeMble B CIIeAyIONINX I'naBax. ([ KpaTKOCTU MBI OyIeM
TOBOPUTH TOJILKO O TabGJIHIlaX, HO BCE 3TO PAaCHPOCTPaHsAETCS U Ha APyTrue TUIIEl UMEeHOBaHHBIX 00 HEKTOB,
HanpuMep, TUIH ¥ QYyHKINN.)

EcTs elne 6osee oOIMH CUHTAKCHUC
fasa_gaHHBIX.CxXeMa.TabnHia

HO B HACTOsIIIee BpeMsi OH IOOAePKUBAETCS TOIBKO [yt GOpMaIbHOTO COOTBETCTBUS cTaHmapTy SQL.
Ecnu B yKa3piBaeTe 6a3y JaHHBIX, 9TO MOXKET ObITh TOJIBKO 0a3a JaHHBIX, K KOTOPOU BHI ITOOKJTIOUEHHI.

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

CREATE TABLE myschema.mytable (

Yrto6B!l yOamuTh MyCTYyIo cxeMy (He comepKallyio 00beKTOB), BEITIOTHUTE:
DROP SCHEMA myschema;

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

CTOoAIIUH 3a 3TUM OOITUHN MeXaHU3M onucaH B Pazmene 5.13.

YacTo OGBIBaeT HY2KHO CO3OaTh CXeMYy, BllaeJibIIleM KOTOpOfI GYJIGT npyroﬁ MMOJIb30BaTENb (9TO OOWH U3
crioco6oB OrpaHUYEHUA IoIb30BaTeNENn IIPOCTPAHCTBaAMu uMéH). CoenaTh 9TO MOXKHO TaK:

CREATE SCHEMA wmmMg cxembl AUTHORIZATION wumM4 HNO/IB30BATENd;

B Oaxe MO2KeTe OIIYCTUTh UMS CXEMEI, B 3TOM CJIydae MMEeHEeM CXEMEBI CTaHEeT UMs II0JIb30BaTeJid. Kak
9TO MOZXKHO IIPUMEHATH, onucaHo B [logpa3zene 5.8.6.

CxeMbl C UMeHaMM, HaUMHAIOIIUMUCS C pg_, ABIIAIOTCA CHUCTEMHBEIMH; IIOJIb30BaATEJIAM HE€ Pa3pPEeIleHO
HUCIIOJIbL30BAThE TAKHWE€ MMEHaA.

5.8.2. Cxema public

Ilo aToro MBI co3gaBanu TabOIUIL, HE YKa3blBas HUKaKue MMeHa cXeM. [1o yMom4aHuio Takue TabIuIThl
(m pmpyrue OOBEKTHI) aBTOMATHMYECKHM IIOMeEINaloTCs B cxeMy «public». OHa comepXUTCS BO BCEX
co3maBaeMbIX 0a3ax maHHBIX. TakuM 00pa3oM, KOMaHIa:

CREATE TABLE products ( ... );
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J9KBHBAJIEHTHA:

CREATE TABLE public.products ( ... );

5.8.3. lNyTb Nnoucka cxeMbl

Be3me nmucaTh NoJIHBIE UMEHA YTOMUTEIBHO, U YaCTO BCE PaBHO JIyUIlle He NPUBSA3BIBATh IPUI0KEHUS
K KOHKpPeTHOM cxeMe. [ToaTomMy K TabnumaM oOBIYHO 0OpPAIalOTCs II0 HeNOJAHOMY UMEHU, COCTOSIIEMY
IPOCTO M3 UMeHu Tabnuikl. CcTeMa oIpenenseT, Kakasi MMeHHO TabIuIla Mogpa3yMeBaeTC s, UCIIONIb3Y ST
nyms NOUCKA, KOTOPHIA IMPEICTaBJIsIeT COOOM CIOMCOK IIPOCMaTPHUBAEeMBIX cxeM. Ilompal3yMeBaeMoi
TabnuIlell CYMTAETCS MHepBas ITOOXomsInasi Tabnuila, HaWgeHHas B cxeMax myTu. Eciu momxomsimast
Tabnuila He HalgeHa, BO3HUKAET OIMnOKa, Jaxke eciiu Tabiuia C TaKUM UMEHEM eCTh B APYTHX CXeMax
0a3nl JaHHEIX.

Bo3MO0OXKHOCTb CO37laBaTh OJHOMMEHHEIE OOBEKTHI B PA3HEIX CXeMaX YCJIOXKHSET HallMCcaHue 3aIllpoCoB,
KOTOPHIE OOJI2KHEI BCerfa oOpamiaThbCs K KOHKPETHLIM 00beKTaM. DTO TaK¥Ke IIOTEHIIMAIbHO IT03BOJISIET
TI0JIb30BaTEJIIM BIMATH Ha TOBeOeHKe 3alIPOCOB OPYTUX I0JIb30BaTelel, 3JI0HaMEPEHHO UJIU CIIy4YalHO.
BBumy npeobnamaHus HEIMOJIHBIX UMEH B 3aIlpocax M UX MCIIONb30BaHUs BHYTPU PostgreSQL, mo6aBuTh
CXeMy B search_path — IIO CYTH 3HA4YUT [OBEPSATH BCEM IIOJIb30BATENISIM, UMEIOIINM IIPpaBO CREATE B
aTOu cxeMme. Korma BEI BEIIIOJIHSIETE OOBIYHEIM 3aIlpoc, 3JI0HAMEPEHHLIH II0JIh30BaTellb MOXKET CO30aTh
00BEKTH B CXeMe, BKITIOUEHHOM B Balll IIyTh IIOMCKA, ¥ TaKUM 00pPa30oM IIepexXBaTHIBaTh yIIPaBIeHUE U
BBITIOJTHATH ITPOM3BONIbHEIE QyHKINKU SQL Kak eciy Obl UX BHIIIOIHSIJIA BHI.

IlepBasi cxeMa B MyTH IIOMCKa HA3BIBAETCS TEKyIIel. DTa cxeMa OyaeT HMCIIOIb30BaThCS HE TOIBKO IIPHU
IIOMCKEe, HO W IIPU CO3MaHUM 00BEKTOB — OHa OyHeT BKJII0YaTh TAOIUIIEl, CO3MaHHbIE KOMaHOOM CREATE
TABLE 6€3 yKa3aHUusI CXEMEI.

YT0oO6B! Y3HATDH TEKYIIIUM TUM ONCKA, BEITIOIHUTE CIIEOYIOIIYI0O KOMaHOY:
SHOW search_path;
B xoH(uUrypanuu no yMoiIdaHUIO OHA BO3BpaAIllaeT:

search_path

"Suser", public

IlepBbIN 3JIEMEHT CCHIJIAETCS Ha CXEeMy C MMEHEeM TEeKYIIero Mojab3oBaTessi. Eciu TakoW cXeMbl He
CYILIECTBYET, CChUIKA HAa HEE UTHOPUPYETCA. BTOpOI 3JIeMeHT cCchlaeTcs Ha cxemy public, KOTOPYIO MEI
y2Ke BULEH.

IlepBasi cymiecTByMOIllasi cXxeMa B MYTH IIOMCKa TaKXKe CYMTAETCS CXEMOM 10 YMOJTYAaHUIO HJISI HOBBIX
00BbeKTOB. MIMEHHO II03TOMY MO YMOJIYaHUIO OOBEKTHE CO3HalTcss B cxeme public. Ilpu ykalaHuu
HEITOJTHOM CCBIJIKM Ha 00BEKT B JII0OOM KOHTEKCTe (IIpu MomubuKaiiuu Tabmul], U3MeHeHUN JaHHBIX WU
B 3alpocax) cucTeMa IpoCMaTpPUBAET IIYTh MOKMCKA, IT0Ka He HAaWOET COOTBETCTBYIOIIUM 00BEeKT. TakuMm
o0pa3oM, B KOHGUTYpPAILIMHU 0 YMOITYAHUIO HEMNOHEIE UMeHa MOTYT OTHOCHUTBLCSI TONBKO K 00BEeKTaM B
cxeMme public.

Y106BI 4OOABUTE B MyTh HAIILy HOBYIO CXEMY, MBI BHITIOJTHSIEM:

SET search_path TO myschema, public;

(MBI omyckaeM KOMIIOHEHT $user, TaK KakK 30eCh B HEM HeT HeoO0XommmocTu.) Temepb MBI MOXKEM
obparmiaTtbcs K Tabnuite 6e3 yKa3aHUS CXEMHBI:

DROP TABLE mytable;

M Tak KakK myschema — IIEPBHIHA 3JIEMEHT B IIyTH, HOBBIE OOBEKTH OyOYyT IO YMOJTYaHUIO CO3MaBaThCS B
3TOM cxXeMe.

MBI MOKEeM TaKxKe HallKucaThb:

SET search_path TO myschema;
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Torga ™Mbl OoJbIlle HEe CMOXKEM O6paIlIaTI>CH K CcXeMme public, He HaIlMcaB IIOJIHOe HMSA OObeKTa.
EgmHCTBEHHOE, YTO OTIIMYAET cxeMy pubhc OT OPYTHUX, 3TO TO, YTO OHa CYIIECTBYET I10 YMOJIYAdHHUIO, XOTA
€€ TakK Ke MOXKHO YOQIIUThb.

B Pazgene 9.25 BH y3HaeTe, Kak €Ill€ MOKHO MaHUITYJIUPOBATh IIyTEM IIOMCKA CXEM.

Kak u gnst uM€H Tabnul, MyTh MOKMCKa aHAJIOTUYHO paboTaeT s UMEH TUIIOB JaHHBLIX, UMEH QYHKIMMA
U UMEH omepaTopoB. iMeHa TUNOB AaHHBIX U QYHKINM MOXKHO 3alucaTh B IIOJTHOM BHIE TaK XKe, Kak
u uMeHa Tabnui. Ecnu ke BaM HYKHO HCIIOJIb30BaTh B BhIPAXKEHUU IIOJTHOE MMSI OIlepaTopa, AJisd 3TOT0
€CThb CIeIHaJIbHBIA CIIOCO0 — BBI MOJI2KHBI HAIIMCATh:

OPERATOR (cxema.oneparop)

Takas 3anuch HeoOxommMa O u30eXKaHUS CHHTAKCUYECKOM HEeOOHO3HAaYHOCTH. [IpuMep Takoro
BBEIpaXKEHUS:

SELECT 3 OPERATOR (pg_catalog.+) 4;

Ha IIPAaKTUKeE II0JIb30BAaTEJIN YaCTO II0JIaraloTCd Ha IIYTh IIOMCKa, YTOORI HE IIPUXOOUJIOCH ITMCATh TaKue
3aMBICJIOBAThIe KOHCTPYKIINH.

5.8.4. CxeMbl 1 npaBa

ITo yMom4aHUIO ITOJIb30BATEIb HE MOXKET 00paIaThCsa K 060beKTaM B UyKUX cxeMaX. YTOOb U3MEHUTB 3TO,
BJIafiesielr] CXeMhbl MOJIKeH [aTh MOJIb30BaTelI0 ITPaBo USAGE OJIS MaHHOM cxeMbl. YTOOH ITOIb30BATEIH
MOTJIX MCIIONb30BaTh OOBEKTHI CXEMBI, MOXKET ITOHAmOOUTHCS Ha3HAYUTL OOMNOJIHUTEJIbHBLIE HpaBa Ha
YpPOBHE 00BEKTOB.

ITomp30BaTEMI0 TAKKE MOXKHO Pa3peIruTh Co3aaBaTh OOBEKTH B CXeMe, He MpUHaAjexaen emy. s
9TOT0 €My HYKHO [IaThb IIPaBO CREATE B TpeOyeMol cxeMme. 3aMeTbTe, YTO 10 YMOJYAHUIO BCE UMEIOT
IpaBa CREATE ¥ USAGE B cxeMe public. bnarogaps 3ToMy BCe IIOJIb30BaTeIM MOI'YT IIOOKJIIOYAThLCA K
3apmaHHOM Oa3e JaHHBIX U CO3aBaTh OOBLEKTH B €€ cxeMe public. HeKoTopkle 1m1abI0Hbl UCIIOIb30BaHUA
TpeOyIOT 3allPEeTUTh 3TO:

REVOKE CREATE ON SCHEMA public FROM PUBLIC;

(TITepBoe cnoBo «public» o003HauaeT cxeMy, a BTOpPOe O3HaudaeT «KaXK[blM I0JIb30BaTelb». B mepBoM
clydae 3TO UOEHTU(DUKATOP, @ BO BTOPOM — KJIIOYEBOE CJIOBO, MO3TOMY OHM HaIlMCaHHB B Pa3HOM
perucTpe; BCOOMHUTE yKa3aHuda us [logpasnena 4.1.1.)

5.8.5. CxeMa cMcTeMHOro Karanora

B momosniHeHMe K cxeMe public M cXeMaM, CO3TaBaeMbIM IT0JIb30BaTEIAMH, TI00as 6a3a JaHHBIX COTEPKUT
CXeMy pg_catalog, B KOTOPOM HaXOOSATCS CHUCTEMHBIE TaOIWIIBI M BCE BCTPOEHHBIE THUIIHI [AHHBIX,
GyHKIME ¥ OIepaTophl. pg_catalog (paKTHUECKH BCerma SIBISETCS YacThio HNYTH IIOMCKa. Ecnmu maxe
9Ta cxeMa He moOaBjieHa B IIYTh SIBHO, OHA HESIBHO MPOCMATPUBAETCs 00 BCEX CXeM, YKa3aHHEIX B IIYTH.
Tak obecrieunBaeTCsa JOCTYIIHOCTh BCTPOEHHBIX UMEH IIPHU JIIOOLIX YCIOBUAX. OQHAKO BBl MOXKETE SIBHBIM
006pa3oM IIOMECTUTh pg_catalog B KOHEIl MyTH IIOMCKA, €CJIM BaM HYKHO, YTOOBI IIOIb30BaTEIbCKHE
VMeHa IepPeonpeIesisiiii BCTPOEHHEIE.

Tak kKak UMeHa CHCTEMHEIX Tabnull HaYWHAIOTCHA C pg_, TakKue HMMeHa JIydllle He MCIOJIb30BaTh BO
u3lbexxaHue KOHQIWKTa UMEH, BO3MOXKHOI'O IIPU IIOABIEeHUU B OyAylleM CHUCTEMHON TalJIUILI C TEM
XKe HMeHeM, 4To M Bama. (C ImyTéM IIOMCKa [0 YMOJYaHWIO HeIloJIHas CCHIJIKa OymeT BOCIPHHSTA
Kak oOpallleHHe K CHCTeMHoil Tabnune.) CucTteMHble Tabnunsl OyoyT U Hamblle coOepikaTbh B MMeHU
IIPHUCTaBKy pg_, TaK 4YTO OHU He OyAyT KOH(IWKTOBATh C HENOIHHBIMM MMeHaMH II0JIb30BaTelIbCKUX
Tab/Iull, eCciy M0JIb30BaTEIN CO CBOEM CTOPOHHI He OYOYT UCIIONIb30BaTh IPHUCTaBKY pg_.

5.8.6. LLlabnoHbl ncnosib3oBaHUA

CxeMaM MOXKHO HAWTH MHOXKECTBO IIpUMeHeHUu. J[IIsg 3amuTel OT BIUSHUS HEeOOBEPEHHBIX
IIOJTb30BaTeJIed Ha MOBEeeHHe 3allPpOCOB OPYTHUX II0Ib30BaTeJied IpemjaraeTcsi wabsio0H 6e30ndacHO20
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ucnos1vb3oB8dHUA cxeM, HO eCJIn JTOT mabJIoH He IIPUMEHAETCA B Oase OaHHBIX, IIOJIB30BATeEJIH,
ZKeJlaiaue 0e30MIacHO BBIIIOJIHATL B HEH 3alIPOCBI, OOJI2ZKHBI 6YI[YT IIDUHUMATL 3alllUTHHBIE MEPHI B
Ha4YaJie KaXKOoro ceaHcCa. B YaCTHOCTH, OHU OOJI2KHBI HAYHWNHATDH Ka}KJII)IfI CeéaHC C IIPUCBAUBAHUA IIYCTOTO
3Ha4YeHusda HepeMeHHOfI search_path numm KaKuM-1u00 OPYIruM 06pa30M yoandaTb M3 search_path
CXeMBI, OOCTYIIHEIE OJId 3allMCHU OOBIYHBIM IIOJIb30BaTensaM. C KOH(l)I/IpraL[I/IefI II0 YMOJIYaHHUIO JIETKO
Pealn3yrTCs CIIeaylolume 11a0JI0HBI UCIIOJIb30BAHUA:

¢ OrpaHuuuTb OOBIYHBIX II0JTE30BATEIEH MTUYHBIMU cxeMaMu. [IJ1 peanu3aliuy 3TOT0 IOgXoma
BBIIIOJTHUTE REVOKE CREATE ON SCHEMA public FROM PUBLIC M CcO3HalTe OJIS KaXKaOTO
IMOIb30BaTEJIsI CXeMy C ero uMeHeM. Kak BbI 3HaeTe, IyTh IIOKMCKA 110 YMOJTYAHUIO HAYUHAETCS C
UMEHHU Suser, BMECTO KOTOPOI'O IIOACTABJIAETCA UMS I10Ib30BaTessA. TakuM o6pa3oM, eciiu y BCex
Iojb30BaTesiell OyOeT oTHeNbHAsd cXxeMa, OHU 10 yMOoI4aHuio 6ynyT oOpaIaThCs K COOCTBEHHBIM
cxeMaM. [IpuMeHsas aToT m1ab0H B 6a3e, K KOTOPOU yKe MOTJIM NOOKJTIOYaThCS HeOBEPEHHEIE
II0JIb30BATENH, ITPOBEPLTE, HET JIU B cxeMe public 06BHEKTOB C TAKUMHU XKe UMeHaMH, KaK Yy 00beKTOB
B CXeMe pg_catalog. DTOT IIabGIIOH SBAsSETCS I1abI0HOM 0€30IaCHOT0 UCIIOIb30BAHUS CXEM, TOJIBKO
eCJTi HUKaKOHM HeqOBEePEeHHHIN ITI0Ib30BaTellb He SIBISeTCS BllamenblleM Oa3kbl JaHHBIX U He UMeeT
ImpaBa CREATEROLE. B mpoTuBHOM ciiydae 6e30IIacHOe MCIOJIb30BAHUE CXEM HEBO3MOIKHO.

* VpanuTts cxemy public u3 myTy oOMCKa MO YMOJTYaHUIO, UBMEHUB postgresgl .conf MIIM BHIIIOTHUB
KOMaHOy ALTER ROLE ALL SET search_path = "Suser". Ilpm 3TOM BCe HO-IPEIKHEMY CMOTYT
co3pmaBaTh OOBEKTH B 00IIEH cXeMe, HO BEIOUPATHCS 3TU 00BEKTH OyOyT TOJIBKO II0 IIOJTHOMY UMEHH,
co cxemoii. Torga Kak oOpariaTeCs K TaOIUIaM 110 ITOJTHOMY MMEHHU BIIOJIHE JOMYCTUMO, 00paIeHus
K QyHKOUSIM B 00111€eM cxeMe BCE XKe OynyT HeOe30TaCHBIMU UIY HEHAOEXKHBIMU. [109TOMY €CIu B
co3pmaéte GYHKIUY WIK PACIIMPEHUs B cxeMe public, mpumensiite nepsriit mabnoH. Ecnu ke HeT,
9TOT wabJIOH, KaK U IEePBLIH, 6€30MaceH IPU YCJIOBHUY, YTO HUKAKOW HEeNOBEPEHHHIH II0JIh30BaTE/Ib
He SIBJISIETCS BilaZesibileM 0a3Ebl JaHHEIX U He UMeeT IIpaBa CREATEROLE.

¢ CoxpaHHTH IIOBEJIEHUE II0 YMOJIYaHUIO. Bce momb30BaTeny HesTBHO o0pariaioTcs K cxeme public.
TeM caMBIM UMUTHUPYETCS CUTyalusa C IIOJIHBEIM OTCYTCTBUEM CXEM, YTO O3BOJISIET OCYILIECTBUTH
IJIaBHBIM ITepexon u3 cpenbl 6e3 cxeM. OmHAKO HaHHLBIN ITa6GJIOH HA B KOEM CIIy4Yae Hejlb3s CUUTATh
6e3omacubpiM. OH TOOXOOUT, TOJIBKO €CJIX B 0a3e MaHHBIX MMEETCsI BCETO OOUH ITUO0 HECKOJIBKO
OOBEPSAIOIINX OPYT APYTY I0JIb30BaTEIEH.

ITpu mr060M IoAXo[e, yCTaHaBIMBasA COBMECTHO UCIIOJIb3YEeMbIe TPUI0KEeHUS (TabIHUITbl, KOTOPhIE HYZKHEI
BCEM, IOTIOJTHUTEIbHEIE QYHKIIUY CTOPOHHUX Pa3paboTYUKOB U T. [I.), IOMEIIaiTe UX B OTAEIbHEIE CXEMHI.
He 3abymbTe maTh OPYTruM IIOJIb30BATENSIM IIpaBa AJIA AOCTYyIIa K 3TUM cxeMaM. Torga Ioiab30BaTesid
cMOryT o0palaThbCs K 9TUM [OIIOTHUTEILHBIM 00BEKTaM I10 TIOJTHOMY UMEHH UJTH IIPU XKeJlaHUuU T00aBsIT
9THU CXeMBI B CBOM IIyTU IIOUCKA.

5.8.7. NepeHOCUMOCTb

Craumapt SQL He mommepzkuBaeT oOpallleHue B OOHOM CxeMe K pPa3HBIM 00BbeKTaM, MpPuHaIIeKalluM
pa3HBIM Ionb3oBaTenssM. bosee Toro, B psge peanus3ainuii CYB] Henb3sd co3maBaTh CXEMBI C
UMEHEM, OT/JIMYHBIM OT MMEHHU Bjapenblia. Ha mpakTuke, B CYB]l, peanu3yiomux TOJBKO 0a30BYIO
MOANEPKKY CXEM COTJIaCHO CTaHAApPTy, KOHIEMNIMWU I10Ib30BaTejIsi M CXeMbI O4YeHb OMu3Ku. TakKuMm
o0pa3oM, MHOTHE IIOJIb30BATEJIM TMOJIaTal0T, YTO IIOJTHOE HMS Ha caMoOM [eje oOpa3yeTcs Kak
uMS_nonb3oBaTend.uMs_rabaunel. VI UMEHHO Tak OymeT BecTu cebss PostgreSQL, ecnmu BB co3mamuTe
CXeMEBI OJis1 KaKIOOoTo I0JIb30BaTess.

B crampmapte SQL HeT M HOHATHMA CXEeMHBl public. IS MaKCHMaJbHOTO COOTBETCTBHS CTaHOAPTY
HUCIIOIB30BaTh CXEMY public He clenyer.

Koneuno, ectb CVYB]l, B KOTOpPHIX BOOOINe HE pPeaju30BaHBl CXEMBI WM IPOCTPAHCTBA WUMEH
TMOAIEPKUBAIOT (BO3MOXKHO, C OTpaHWYEHUSIMH) obOpalleHus K ApPyruM Oa3aM HOaHHBIX. Eciu BaMm
nmoTpebyeTcst paboTaTh C 3TUMHU CUCTEMAaMU, MAaKCUMAJIbHOM IEePEeHOCUMOCTH BBl IOCTUTHETE, BOOOIIE HE
HUCIIOB3YST CXEMBI.

5.9. HacnepoBaHue
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PostgreSQL peanusyeT HaciemoBaHHEe TAOIHI], YTO MOXKET OBITh ITOJIE3HO OIS IPOEKTHUPOBIINKOB 0a3
maHHBIX. (CTaHmapT SQL:1999 u Oornee MO3mHME BEPCHUU OMPENEsITIOT BO3MOXKHOCTL HACIeOOBAHUS
THUIIOB, HO 3TO BO MHOT'OM OTJIMYAETCSA OT TOT'0, YTO ONHMCAHO 37eCh.)

[laBaliTe Ha4YHEM CO CJIeAyIOIIeTr0o IpUMepa: IMPEeAIooXkKUM, YTO MBI CO3HaéM MOJENlb HaHHBIX OIS
ropodoB. B KaxXpgoM IITaTe €CThb MHOXKECTBO TOPOAOB, HO JIMIIL OJHA CTOJHUIA. MBI XOTUM HMETh
BO3MO2KHOCTBH 6LICTpO IIOJIy4aTh ropoAd-CTOJINLy OJid JII0060T0 IIITaTa. TO MOXKHO choeiiaTh, CO30aB OBe
TaOIUIBI: OOHY [OJIS1 CTOJIUI] IIITAaTOB, @ APYT'yIO [JIsi TOPOAOB, He SIBJIAIOMIMXCS cTonullaMmu. OgHaKO YTO
IeJaTh, €CJIM HaM HYXKHO IOJIyYUTh MHPpOpMaluio o 1b6oM ropoge, 6yab TO CTOJIUIIA IITaTa MU HET?
B pemienun 3To# mpoOJjieMBl MOXKET IIOMOYb HacjiefoBaHUe. MBI onpenenuM TabnUIly capitals Kak
HacJIegHUKa cities:

CREATE TABLE cities (

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

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

B aTtoMm cmyuae Tabnuiia capitals Hacsedyem Bce CTOJOLBI CBOEH POOUTEIBCKOIN TabJHIBI, cities.
CTOJUIIBI IITATOB TaKKe UMEIOT [OIIOTHUTENbHBIN CTOJIOEI state, B KOTOPOM OyOeT yKa3aH IITar.

B PostgreSQL Ta6nuiia MOXKeT HacJIeOBATHCS OT HYJIS UJIM HECKOIbKUX APYTUX TAaOJIHII, @ 3aTIPOCH MOTYT
BHIOMPATH BCE CTPOKHU POOUTEIECKOM TAGIUIIEI UJIH BCE CTPOKHM POOUTEIbCKON M BCEX MOYEPHUX TaOmIuUII.
ITo ymMom4aHWIO OIPUHSAT MOCJIEOHUN BapuaHT. Hampumep, Clemymouil 3ampoc HaWgET Ha3BaHUS BCEX
TOPOJIOB, BK/IIOYAS CTOJIHUITH IIITATOB, PACIIOJIOKEHHBIX BhIte 500 GyTOB:

SELECT name, elevation
FROM cities
WHERE elevation > 500;

It maHHBIX U3 BBemeHus (cM. Pa3men 2.1) oH BBIOACT:

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

A cnepyromuil 3aIpoC HaXOOWUT BCE ropopda, KOTOPhle HE SABICSIOTCS CTONIHIIAMHM IITATOB, HO TaKXe
HaxomAaTcs Ha BeicoTe BhInie 500 ¢yToB:

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

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

3mech KJII04eBOe CI0BO ONLY YKa3bIBa€T, YTO 3alIPOC OOJIZKEH IIPUMEHSATBCA TOJIBKO K TaﬁJ'[I/II_[e cities,
HO H€ K TaﬁJII/II_IaM, PacIIOJIOZXKEeHHBIM HUXKE cities B HepapxXHU HaCJIeJOBAaHUI. MHuorue OIIEPATOPHI,
KOTOPEBIE MEI YK€ O6CYJII/IJ'[I/I, — SELECT, UPDATE ¥ DELETE — IOOOEPXKHUBAIOT KJII0YEBO€E CJIOBO ONLY.

BbI TakKe MOXKeTe HOGaBI/ITb II0CJI€ UMEHHU Ta6J'II/II_II:I *, YTOORI SIBHO YKa3aTh, YTO OOJIZKHBEI BKITIOYATHECA
1 DOo4YepHue Ta6J'II/II.U:>IZ

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

Yka3neBaTh * HE O6H3aTeT[bHO, TAdK KakK TEIIePh 3TO IIOBEeOEeHHWe BCerga rmogpa3yMeBaeTCd I10 YMOJIYaHHUIO.
OpmHakKoO Takas 3aluch BCE eH.Ié IIogoepzXKMUBaAeTCA OiId COBMECTHMOCTH CO CTAPBEIMKU Be€pPCUSAMHU, I'Ie
II0BeOgeHue 110 YMOJI9YaHHUI MOT'JIO OBITH U3MEHEHO.

B HEKOTOPHIX CUTyaIusIX ObIBaeT HEOOXOOUMO Y3HAaTh, U3 KaKOU TaOIuIlkl BhIOpaHa KOHKpPeTHAas CTPOKa.
II71sT 3TOTO BBl MOXKETE BOCIIOJIb30BATLCS CHUCTEMHELIM CTOJIOIIOM tableoid, IPUCYTCTBYIOIINM B KaXKIOMH
Tabnuiie:

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

9TOT 3allPpOC BHIOACT:

tableoid | name | elevation

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

(Ecnu BHI IIOIIBITA€TECH BEIIIOIHUTL €Tr0 Y cebs, CKopee BCero BBl IONy4yuTe Opyrue 3HaueHus OID.)
Co6CTBEHHO UMeHa TabJIUI] BB MOXKETe MOJTyYUTh, 00PATUBIIKUCH K pg_class:

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

B pe3yJIbTaTe BHI IIOJIY4YUTE:

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

cities | Mariposa | 1953

capitals | Madison | 845

Tot ke 3¢ GeKT MOKHO HOJIYYUTh APYTUM CIOCOOOM, MCIIONb3ys aJlbTEPHATUBHBIN TUN regclass; IPHU
aToM OID TaGmuIlEl BHIBOOUTCS B CUMBOJILHOM BHIE:

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

MexaHu3M HacjegoOBaHUA He crioco0eH aBTOMATHYECKHU pacipenendaTs OaHHbIe KOMaHO INSERT HIIN
COPY 1O TBGHHHaM B MepapXyuu HaCJiegoOBaHUA. HOBTOMy B HaAllleM IIpHMepe 3TOT ommepaTop INSERT He
BBITIOJTHUTCSA:

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

ME&1 Mornu HafesATbCS Ha TO, YTO OaHHBIe KAKUM-TO 00pa30oM IonanyT B Tabnuny capitals, HO 9TOTO He
MTPOUCXOOUT: INSERT BCeTAa BCTaB/IsIEeT JaHHBIE HEITOCPENCTBEHHO B YKa3aHHYIO Tabnuiy. B HEKOTOPHIX
cnydasix mobaBiisieMble TaHHBIE MOYKHO ITIepeHanpaBiIsaTh, UCIIONIb3ys mpaBuia (cM. I'maBy 41). OgHaKo B
HallleM cjiydae 9TO He IIOMOKET, Tak KakK Tabiulla cities He COOEPKUT CTONONA state U KoMaHa OymeT
OTBEPrHyTa OO IPUMEeHEeHUs IIpaBuila.

IMouepHue TAOMUIILI aBTOMATUYECKU HACJIEOyIOT OT POOUTENbCKOM TaONUIIEI OTrPaHUYEHUS-TIPOBEPKU
u orpannyenusi NOT NULL (ecnu TONBKO [ HUX He 3aJaHO SBHO NO INHERIT). Bce ocTanbHBIE
orpaHMYeHUs (YHUKaIbHOCTU, IEPBUYHBIN KIII0OY U BHEUIHME KJII0OYU) HEe HaClIeayioTCs.

Tabnuila MOXKeT HacJIeOBaThCSI OT HECKOJIbKUX POMHTENILCKMX TaONIHI, B 9TOM CiIydae oHa OymeT
00beguHATL B cebe Bce CTOJNOIBI 3THX TAONMMI, a TakK¥XXe CTOJOILI, OIMMCaHHLIE HEIOCPEeOCTBEHHO B
eé ompegenenuu. Eciy B ompefeNieHUsX POOUTENbCKHUX M JOYepHeH TabOIuI[ BCTPETSTCS CTOJIOILI C
OOHUM HMEHeM, 3TH CTOIOIE OyOyT «00beIUHEHBI», TaK YTO B HOYEpHEeH Talbjulle OKaXKeTCS TOJIBKO
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omguH cTonbel. YToOBI TakKoe oObemuHeHMe OBIJI0O BO3MOXKHO, CTOJIOIBI MOJIZKHBI MMETh OOMHAKOBBIH
TUII OaHHBIX, B IIPOTHBHOM CJIydae HOpPOH30uOET ommbKa. Hacrmemyemble OrpaHUYEHHUS-IIPOBEPKU U
orpaandenuss NOT NULL o6benuHsII0TCS MOOOOHEIM 06pa3oM. Tak, Hampumep, o0beUHSIEeMBIH CTOJI0er]
monyuuT cBoiicTBo NOT NULL, ecnu Kakoe-mu00 U3 IIOPOXKOAIONINX €T0 OlIpedesieHu UMeeT CBOMCTBO
NOT NULL. OrpaHu4YeHHUSI-TPOBEPKH OOBEeIUHSIIOTCS, €CJIH OHU MMEIOT OOUHAKOBEIE MMEHa; HO eCIIH UX
YCIIOBUSI PA3IMYAIOTCS, IIPOMCXOOUT OIINOKA.

OTHoOLIeHWe HaCIemoBaHUS MexXOy TabmuilaMu OOBIYHO yCTaHaBIIMBAETCS MHPH CO3TaHWU OOYEpPHEH
TaOIUIBI C MCIOJIb30BAHWEM IIPEMJIOKEeHHUsT INHERITS omepatopa CREATE TABLE. Opyro# cmoco0
moGaBUTh TAKOe OTHOIIEHUE I TaOJIMIEI, ONPEmenEéHHOM MOOXOMSIIIUM 00pa3oM, — KCIIOJIE30BaTh
INHERIT c onepaTtopoM ALTER TABLE. [y aToro Oyayias mo4yepHss Tabiuia JOoJIKHA yKe BKIII0YaTh
Te Ke CTOJOIE! (C COBIMAOAIOIIMMKH MMEHaMMU M THUIAMH), YTO M POOUTENbCKas Tabmuila. Takxke oHa
OOJIZKHAa BKJIIOYAaTh aHAJIOTHYHBIE OI'DaHUMYEHUA-IIPOBEPKU (C TeMHu XXe HMEHaMu u B]:Ipa}KeHI/IHMI/I).
Yoanuth OTHOIIEHHWE HacCJegoOBaHMSA MOXKHO C ITIOMOLIbI0O YKa3aHWS NO INHERIT omepaTropa ALTER
TABLE. [IlnHaMu4yeckoe moOaBjeHUE U yHajleHHe OTHOIIEeHHN HaCJIeIOBaHUS MOXKET ObITh ITOJIEe3HO IIPHU
peanusaiuy CeKIMOHUPOoBaHusa Tabmul (cM. Pasges 5.10).

[nst co3manust TabnIuLE], KOTOPas 3aTeM MOXKEeT CTaTh HACJIETHUKOM OPYroH, ynoOHO BOCIIOIB30BAThCS
IpeoXeHneM LIKE omepaTopa CREATE TABLE. Takass KOMaHOa CO30acT HOBYIO TaOIHUITy C TEMHU XKe
cTOnOIlaMM, YTO UMEIOTCS B UCXOOHOU. Eciu B MCXOOHOM TaOIUIEI OTpEedesieHk OTPaHUuYEeHUsT CHECK,
OJIST CO3MAaHUS TTOJTHOCTHI0 COBMECTUMOM TaGIUIIHI UX TOXKE HYXKHO CKOMMMPOBATh, ¥ 9TO MOXKHO CHENATh,
mo0aBUB K IIPEOJIOKEHUIO L.IKE mTapaMeTp INCLUDING CONSTRAINTS.

POJZ[I/ITeJ'II:CKy'IO Ta6n1/1uy HeJIb3d yHOaJiIuTh, IIOKa CYLIECTBYIOT YHACJIeOOBAHHEIE OT Hee. HpI/I 9TOM B
OJOYEepHUuX Ta6n1/1uax HeJIb3sd yOaJlldTh HUIIA MO,‘E[I/I(bI/ILII/IpOBaTI: CTOJ'I6LILI HUJIN OTPaHUYEHUSA-IIPDOBEPKH,
YHaACJIeJOBaHHBIE OT POOUTEIIbLCKHUX Ta6J‘II/IL[. Ecnu BBI XoTHUTE YOQIIUTBb Ta6nnuy BMeCTe CO BCEeMH eeé
IIOTOMKaMH, 3TO JIETKO CHOeJlaTh, ,E[OﬁaBI/IB B KOMaHOy YyIOaJlIeHusa pOJZ[I/ITeJ'II:CKOfI Ta6J‘II/I].[I>I IIapaMeTp
CASCADE (cMm. Pazgen 5.13).

ITpu u3MeHeHUIX ONpeneeHuH 1 orpaHudYeHui cTonooB koMmaHma ALTER TABLE pacaopocTpaHseT 9TH
U3MEHEHUs BHU3 B mepapxuu HacjaemoBaHus. OOHAKO yOalIuThb CTOJIOIE, YHACIIEIOBAaHHEIE MOYEPHUMHU
TabmuiiaMu, MOXKHO TOJILKO C ITOMOIIIBIO ITapaMeTpa CASCADE. [Ipu co3gaHuy OTHOIIEHWH HaCIeI0BaHU
KoMaHpa ALTER TABLE CIeOyeT TeM Xe IIpaBujlaM oO0beluHeHUs OyOJIUPYIOIINXCS CTONOIIOB, YTO U
CREATE TABLE.

B 3ampocax ¢ HaciegyeMbEIMH TabIUIlaMy IIPOBepPKa IIpaB OOCTYIIA BLITIOTHSIETCS TOIBKO B POIUTETbCKOM
tabnuie. Tak, HanpuMep, HaJIu4Me pa3pelieHus UPDATE AJis TaOJIUIE cities mMogpa3yMeBaeT IpaBo Ha
U3MEHEeHWe CTPOK U B TAOMHUIlE capitals, KOTAA 9TO U3MEHEHUE OCYIIECTBIISIETCS Yepeld cities. TeMm
CaMEBIM IOIIePKUBAETCSA BUAUMOCTE TOTO, YTO JTaHHLIE HAaXOOsATCs (TaKKe) B POOUTeIbCcKou Tabnuie. Ho
M3MEHUTh HJaHHbIE HEeTIOCPEeICTBEHHO B TAOMHUIE capitals HeJb3s 0€3 MOMOIHUTEIFHOTO pPa3pelleHus.
ITo IIpaBUIO UMEET [Ba UCKIIOYEHUs — KOMaHObl TRUNCATE M LOCK TABLE, IPY BBIIOTHEHUH KOTOPHIX
BCera MMPOBEPSIOTCS pa3pellieHus U OIS JOYePHUX Tabmull (To eCcTh mpsiMoe obpareHne K TabIuiaM u
KOCBEHHOE€, Yepe3 POOUTENbCKYI0, 00padaThIBAIOTCST OHUHAKOBO).

I[TogoO6HEIM 00pa30M, IMMOMUTHKM 3aIIUTHl Ha YPOBHE CTPOK (cM. Pasmen 5.7) mmst pPOOMTENbCKOM
TaOIUIBI TPUMEHSIIOTCSI K CTPOKaM, IIOJIydaeMBbIM M3 [OYEPHHX TalJuI] IIPU BHIIOTHEHWH 3alrpoca
C HacJiemoBaHUEeM. [IONMUTHUKU Ke [OOoYepHuX TabJIMI, eClIu OHU OIIpedesieHbl, AEHCTBYIOT TOJIBKO
Korfa Takue TaOmWITbI SIBHO 3aQeMCTBYIOTCS B 3aIpoOCe; B 3TOM ClIy4ae BCe MOJIMTHUKY, CBSI3aHHEBIE C
POOUTETbCKMMHU TaOIUIIaM¥, UTHOPUPYIOTCS.

Croponnue Ttabmuibl (cM. Pasmen 5.11) MOryT TakXKe BXOOWTH B HEpPapXyi0 HACJIEJOBAHUS Kak
poauTeTbCKUE WU NoYePHUE TaOJIUIIE], TaK JKe, Kak 1 00brgHbIe. ECiii B nepapxuio HaClIeqOBaHUs BXOTUT
CTOpPOHHSS TabnuIla, BCe Omepaluy, He IMoaaepKuBaeMble e, He OyOyT HOOOepPKUBAThCS Mepapxuen B
1eJIoM.

5.9.1. OrpaHu4yeHus

3JaMeThTE, YTO HE BCe SQL—KOM&HJIBI MOT'yT paGOTaTL C HepapxusiMH HaCJIegOBaHU. KomaHmsl,
BEITIOJIHAIOIITHE B]':)I60pKy OaHHBIX, U3MEHEeHHNE NaHHBIX HUJIN MOI[I/I(I)I/IKaLII/IIO CX€eMEI (HaanMep SELECT,
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UPDATE, DELETE, OOJBIIMHCTBO BapHWaHTOB ALTER TABLE, HO He INSERT M ALTER TABLE
RENAME), OOBIYHO II0 YMOJI4aHUIO 0OpabaThIBAIOT [aHHBIE AOYEPHUX TabmIUI] U MOTYT HCKIIIOYaTh
UX, eClI¥ IOoAmepzKUBAIOT yKasaHue ONLY. KomaHAOwl Onst oOCIy:KUBaHUSA W HACTPOUKM 0Oa3bl HaHHBIX
(HampuMep REINDEX M VACUUM) 0OBIYHO PabOTAIOT TOJIBKO C OTHENIbHBEIMU (U3NIECKUMU TabIuuamMu U
He IOAAepKUBAIOT PEKYPCUBHYIO 00paboTKy OTHOWIEHUH HacnenoBaHus. COOTBETCTBYIOIIEE IOBENEeHHE
KaxXKo¥ KOMaH[HI OIlrcaHo B eé cipaBke (Komanmsr SQL).

Bo3MOKHOCTM HAacCJIeIOBaHUS CEPHE3HO OTPAHMYEHBI TEM, YTO HHAEKCH (BKJIIOYas OTpPaHUYEHUS
VHUKAJBbHOCTH) M OTPaHWYEHMS BHEIIHWX KJII0UEM OTHOCSATCS TOJIPKO K OTHENIbHBIM TabiuilaMm, HO
He K UX IIOTOMKaM. JTO KacaeTcsd 00emx CTOPOH OTpaHMYEHUM BHEIIHUX KiIoded. TakuMm obpasom,
IPUMEHUTENBHO K HallleMy IIPUMepPY:

* Ecau MBI OOBSABHUM cities.name C OTpaHUYEHMEM UNIQUE HJIM PRIMARY KEY, 9TO He IIOMeIlaeT
mo0aBUTh B TAONIHUIY capitals CTPOKHU C Ha3BaHUSIMU T'OPOMOB, VKe CYIIeCTBYIOIIUMHU B TaOIuIle
cities. Y aTu myGaupyomuecs CTPOKHU M0 YMOTYAHUIO OYIYT BEIBOOUTHCS B Pe3yJIbTaTe 3alpoCoOB
K cities. Ha merne Tabnuiia capitals IO YMOJTYaHUIO BOOOIIE He OyOeT COepkaTh OTpaHuYeHue
VHHUKAJIBHOCTH, TAK YTO B HEI MOTYT OKa3aThCSA HECKOJILKO CTPOK C OJHUM Ha3BaHHEM. XOTHA
BBI MOZKeTe mo0aBUTh B capitals COOTBETCTBYIOIIEEe OrPaHUYEHHE, HO 3TO He IPEeIOTBPaTUT
oy0mpoBaHue IpU OOBeOUHEHHUH C cities.

* IlomoGHEIM 00pPa30M, eClii MBI YKaXeM, UTO cities.name CChIaeTCsl (REFERENCES) Ha KaKylO-TO
Opyryio Tabnuiy, 9To orpaHuYeHne He OyoeT aBTOMaTUYeCKU pacIpOCTPaHeHo Ha capitals. B
3TOM CJIy4dae pellleHneM MOXKET CTaTh SBHOe Jo0aBlieHNe TaKOTo Ke OrpaHWYeHUsI REFERENCES B
TabnuIy capitals.

e Ecnu BH cOesiaeTe, 4TOOBI cTONIOEI] JIpyTOI;I TaOIUIILI CCHIIAJICS Ha cities (name), B 9TOM CTOJOIIE
MOZKHO 6y;11eT YKa3bIBaTh TOJIBKO HAa3BaHUA I'OPOOOB, HO HE CTOJIMII. B stom ClIy4ae Xopo1iiero
pelieHud HeT.

HeKOTopaH (bYHKI_II/IOHaJILHOCTb, He peaJiIu30BaHHas OJId I/IepapXI/Ifl HacCJiIegoBaHUs, pPeaJIn30BaHa OJIid
OEKIIapaTUBHOTO CEKIMOHUPOBaHUA. HOBTOMy 00s13aTeNTbHO B3BECHTE BCE 3a U IIPDOTHUB, IIpexXKae 4YeM
IIDUMEHATHh B CBOUX IIPUTIOZKEHUAX CEKIIMOHNPOBaHNE C UCIIOJIb30OBAHMEM YCTAPEBIIIEIO HAaCJIeOJOBaHUA.

5.10. CeKumoHupoBaHue Tabnuy,

PostgreSQL mommepzKuBaeT IIPOCTOe CEKIMOHHUPOBaHUe Tabiull. B 3ToM pa3mesie omuCHIBaAeTCsI, KaK U
moyemy OBIBAET MOJIE3HO IPUMEHSITh CEeKIIMOHNPOBaHUE IIPU IPOEKTUPOBAaHUY 0a3 JaHHHIX.

5.10.1. O630p

CeKIIMOHMPOBAaHMEM MHAaHHBEIX Ha3BIBaeTCs pa30ueHWe OmHOW OOJIBIION JIOrMYEecKOoW Taluilel Ha
HECKOIbKO MEHBINX (U3NUECKHUX CeKIni. CEeKITMOHUPOBAHNE MOXKET IIPUHECTH CIIEOYIOIYIO ITOIb3Y:

* B ompenmenéHHBIX CUTyaIlUsIX OHO KapAWHAIbHO YBEIUYUBAET OBICTPOAEHCTBHE, 0COOEHHO
Korpga OOJIBIIION IIPOIIEHT YaCTO 3allpallliBaeMbBIX CTPOK TAaOIHUITBI OTHOCUTCS K OTHOM WU JIMIIH
HECKONIBKUM ceKIusiM. CeKIIMOHUPOBaHUeE 10 CYTH 3aMeHsIeT BePXHUE YPOBHU JePEBbEB UHIEKCOB,
YTO YBEJIMYHBAET BEPOSITHOCTb HAaX0XOeHUsT Haubojiee BOCTPeOOBaHHBIX YaCcTel UHIEKCOB B
MMaMsITH.

* Korpma B BEIOOpPKE WIKM U3MEHEHUM NAaHHBIX 3a/leicTBOBaHa OOJIbIIas YacTh OMHOM CEKITHH,
MTPOU3BOOUTEILHOCTL MOKET BO3PACTH, eC/Iu OyIeT BHITOIHITLCS ITOCIeN0BaTeIbHOe CKaHUPOBaHUe
9TOH CeKITWH, a He TTOUCK M0 UHOEKCY, COIIPOBOXOAEeMEIH ITPOU3BONLHLIM UYTeHHEM TaHHBIX,
pPa3dpOoCaHHBIX 10 BCeH TabuIle.

¢ MaccoByo 3arpy3Ky U yOaJieHre JaHHBIX MOXKHO OCYIIECTBIISATh, HO0ABIISAS U YA CEKIIUH,
€CJIM TaKOM BapHaHT MCIOJIb30BaHMUS OBbLI MPEOYCMOTPEH IPU TPOEKTUPOBAHUN CEKITHUM.
YnaneHue oToenbHOM CEKIIMM KOMaHOOM DROP TABLE M OeMCTBHE ALTER TABLE DETACH PARTITION
BEITIOJIHAIOTCA IOpPa3ngo 6bICTpee, 4YeM aHaJIOTu4YHasd MacCCOBasd OIlepalirs. STI/I KOMaHOHI IIOJIHOCTBIO
HUCKIII0YaIOT HaKJIagHbIEe PACXOObl, CBI3aHHEIE C BBHIMIOJTHEHKHEM VACUUM IIOCJIEe MacCOBOU Ollepaluu
DELETE.

* Pepgko HCIIOJIb3yeMEbI€ JaHHBIE€ MO2KHO II€PEeHEeCTH Ha 0oJiee memiéBrie U MeOJIeHHbBIe HOCUTEIIH.
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5

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 npepnaraeT noggepKKy CIEOYIOIINX BUOOB CEKIIMOHUPOBaHUSA:
CekIIMOHMPOBaHYE 110 Arana3oHaM

Tabuila CeKIIMOHUPYETCS MO0 «Ouara3oHaM», OIpeneI€éHHBIM 10 KJII0UeBOMY CTOJIOIy MM Habopy
CTOJIOIIOB, M HEe IIepeceKaIIuMcs Apyr ¢ apyroM. Hampumep, MOXKHO CEKIIMOHMPOBATDL MaHHBIE IO
Ouaria3oHaM JaT MITH 10 Arana3oHaM UOeHTU(GHUKATOPOB OMpeneIEHHBIX OM3HeCc-00beKTOB. I'DaHUITh
KaXXOoro [uala30Ha CYHUTAIOTCS BKIIIOUAIOIIMMHK HUJKHee 3HadeHMNe M HCKIIIOYAIoIINMU BEpXHEE.
Hanpumep, ecnu Ojisi IepBOM CEKITUU 3afjlaH AUana30H 3HAaYeHUHU OT 1 1m0 10, a AJIst BTOPOM — OT 10
0O 20, 3HaA4YeHUe 10 OTHOCUTCS KO BTOPOM CEKIIUHU, a He K IEPBOM.

CeKHI/IOHI/IpOBaHI/Ie II0 CIIMCKY

Tabnuiia CEeKIIUOHUPYETCA C IIOMOIIBIO CIIMCKa, ABHO YKa3bIBAaIOLIEIro, KaKHMe 3Ha4YeHHUsd KIIIo4Ya
OOJI2KHEI OTHOCUTBCS K KaXKIOU CEKITNH.

CekIMOHMPOBaHUE II0 XEIIy

Tabnuila CEKIMOHUPYETCS IO OMPENeJIEHHBIM MOMYJISM M OCTaTKaM, KOTOPhle YKa3BIBAIOTCS [JIs
Kaxmou ceknmu. Kaxmass CeKIUsS COIEePKUT CTPOKH, OJIT KOTOPHIX XeII-3HaYeHue Kirroua pa3bueHus,
IeJIEHHOe Ha MOMYJ/b, PaBHSIETCS 3aJlaHHOMY OCTaTKYy.

Ecnu BallleMy ITPHUJIOZKEHUIO TpeGy'IOTCH aopyrue (bOpMBI CEeKIIMOHNPOBAHUSA, MOXKHO TaKXKe HpI/I6eFHYTL
K aJIbTEPHATHUBHBIM peain3allusiM, C HCIIOJIb30BaHHMEM HacClleJOBaHHUsd U Hpe,E[CTaBJ'IeHI/Iﬁ C UNION ALL.
Takue mogxonnl maimT TI/I6KOCTB, HO He JalOT TaKOI'O BEIMI'PHIIIA B IIPOM3BOOUTENIEHOCTH, KaK BCTPOEHHOE
OeKlapaTuBHOE CEKIIMOHHNPOBaHHE.

10.2. leknapaTuBHOe CEKLMOHUPOBaHue

PostgreSQL mo3BosieT meKIapupoBaTh, YTO HEKOTOPas TabIuIla pa3fensaeTcs Ha ceKun. Pa3nenéraHas
Ha cekmuu Tabmuila Ha3bIBAETCS CEKUUOHUPOBAHHOU mabauuell. Jlekmapalus CeKIIMOHUPOBAHUS
COCTOUT W3 OITMCAHHOTO BHIIIE ONpEHEeHus Mmemoda pa3bueHus U CIHUCKa CTOJIOIIOB MJIM BHIPAXKEHUH,
00pa3yomux KU pa3bueHus.

CaMa CekIMOHMpOBaHHas Tabmuila SBASETCA «BUPTYaJbHOM» M KaK TaKOBasg He XPaHUTCH.
XpaHunuile UCIOJIL3YETCS €€ CeKuUsiMU, KOTOpPBIe SIBJISIOTCSA OOBIYHBIMM TabIWUIlaMM, CBSI3aHHBIMU C
CEKIIMOHUPOBAHHOM. B KaxXOo¥ CEKIIMM XPaHUTCS IMOAMHOXKECTBO HJaHHBIX TAOJIUIILI, OIIpenesisieMoe eé
epaHuyamMu cekuuu. Bce CTpoOKH, BCTaBJIsiEMBIE B CEKIIMOHUPOBAHHYIO TabIuIly, IepeHalpaBisioTCs
B COOTBETCTBYIOIIME CEKIMU B 3aBUCUMOCTU OT 3HadYeHMM CTONOLOB Kilo4ya pa3bueHus. Ecnu npu
U3MEHEeHUN 3HaueHU! KJodya pa30ueHUs B CTPOKE OHA IePeCTaéT YAOBIETBOPAThH OTPaHUUYEHUSIM
UCXOOHOM CEKITUU, 3Ta CTPOKa IlepeMeIaeTcs B OPYTYI0 CEKIIHIO.

CaMu CekIUU MOTYT IIPEeNcTaBiATh COO0M CEKIIMOHMPOBAaHHLIE TaOIUIE], TAKUM 00pPa30M peaiu3yeTcs
B/10J(CEHHOE CeKUUOHUposaHue. XOTSI BCe CEeKIUM [OOJXKHBI HMeThb Te XKe CTOJNOIB, dYTO U
CEKIIMOHMPOBaHHASA POOUTENIbCKasd Tabiuia, B KaXKOOM CEeKIIUM He3aBUCHMO OT IOPYTHUX MOTYT OBIThH
onpenesieHbl CBOM WHMOEKCH, OTpaHUYEHUS U 3HAUYEeHUS [0 yMoJjdaHUi0. [logpobHee o co3gaHUU
CEKIIMOHMPOBAHHEIX TaOIUIl U CeKUUU pacckal3biBaeTcs B onucanuu CREATE TABLE.

I[Ipeo6GpazoBaTh OOBIYHYIO TaOMHUIy B CEKIMOHHMPOBAHHYI0O ¥ HaoOG0OpoT Hemb3s. OmHaAKO B
CEKIIMOHUPOBAHHYI0 TaOIUIy MOXKHO H00aBUTh B KA4YeCTBE CEKIWU CYIIECTBYIOIIYI0 OOBIYHYIO WIJIA
CEeKIIMOHUPOBAHHYI0 TaOMUITy, a TakKKe MOXKHO VIOAlUTh CEKIHI0 U3 CEKIMOHHUPOBAHHOM TaOIHITHI
¥ IIPEBPaATUTL €€ B OTHEJIbHYI0 TaOIuIly; 3TO MOXKET YCKOPUTb MHOTHE IIPOLECCH 00CITyKWBaHUS.
Ob6paturecs Kk onucanuio ALTER TABLE, uTo0nl y3HaTh O0JIbllle O IIOOKOMaHAax ATTACH PARTITION U
DETACH PARTITION.

Cekluu TakKXKe MOTYT OBITH CTOPOHHUMU TaOIWUIlaMM, HO YYTHTE, YTO HMEHHO II0JIb30BaTelb
OTBETCTBEHEH 3a COOTBETCTBHE COHEPKUMOI'0 CTOPOHHEH TaGHIIEI HMPaABUYy CEKIIMOHWUPOBAHUS, 3TO
He KOHTPOJMPYETCsS aBTOMATUYECKH. TaKXkKe CYIIeCTBYIOT M HEKOTOphle OpPyrue OrpaHuYeHHs. 3a
nompoOHoCTsIMHU oOpaTuTech K onucanuio CREATE FOREIGN TABLE.
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5.10.2.1. NMNpumep

IIpenmonoxXuM, 4TO MBI CO3maéM 0asy MaHHBIX [OJI OOJIBIION KOMIIQHHM, TOPTYIOIIEH MOPOKEHBIM.
KoMmmaHusi yYUTEHIBAET MAaKCUMAJIbHYIO TEMIIEPATYPY U IIPOHAXKH MOPOXKEHOT0 KaXKObIl AeHb B pa3pese
peruoHOB. [To cyTH HaM Hy»KHa CJiefyoIias Tabnuia:

CREATE TABLE measurement (

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

)i

Mt 3HaeM, 4TO GOJIBIITHHCTBO 3aIlpocoB OymyT paboTaTh TOJBKO C JAaHHHIMHU 3a MOCJIETHION HEemesro,
MeCHIl NI KBapTall, TaK KakK B OCHOBHOM 3Ta TaGJ'II/ILIa Hy}KHa OJIst (I)OpMI/IpOBaHI/IH TeKYH_[I/IX OT‘-IéTOB OJIst
py'KOBOJICTBa. t‘ITOGI:I COKPATUThb 06'béM XPaHAIIUXCA CTaPhIX HaHHBIX, MBI PEIIWJIN OCTABJIATHE OaHHEIE
TOJIBKO 3a 3 mocjemHux roga. HenyzKHbIe janHbIe MBI OyIeM yOasasiTh B Hadajie Kaxkaoro Mecsia. B aToi
CI/ITyaLII/II/I MBI MO2KE€M HCIIOJIB30BATh CEKIIMOHHNPOBaHUE OJIA YI[OBJ'IeTBOpeHI/IS{ BCeX HaAIIIuX TpGGOBaHI/IfI
K Tabiuile mokas3aTeJien.

YT0OBI HCIIOIL30BATh OEeKJIapaTUuBHOE CEKIIMOHNPOBaAHKE B 3TOM CJIy4dae, BEIIIOTHUTE CJIedyIollee:

1. Co3pmailiTe TaOIUIly measurement KaK CEKIIMOHUPOBAHHYIO TAOMUITy C IpedioXKeHnueM PARTITION BY,
yKa3aB MeToj pa30ueHus (B HaIlleM ciiydyae RANGE) M CIMCOK CTONOIIOB, KOTOPEIE OyoyT 0O0pa30BLIBATh
KJII04Y pPa30ueHus.

CREATE TABLE measurement (

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

) PARTITION BY RANGE (logdate);

2. Co3paniTe ceknuu. B oInpeneslieHnu KaXX0M CEKIIUU OOIXKHEI 3aJaBaThCsI I'PaHUILBI, COOTBETCTBYIOIIINE
MeTOony U KIII0YYy pa36I/IeHI/IH pOJIHTGJ'IBCKOfI TaGJ’[I/IL[BI. 3aMeThTe, 4TO YKa3aHHue I'PaHUlIl, TP KOTOPOM
MHOJKECTBO 3HAUYE€HWW HOBOU CEKLUNU rmepecekKkaeTcsa CO MHOXKECTBOM 3HAYEeHUN B OOHOU WIIU
HECKOJIBKUX CYIIECTBYIOIINX CEKIUAX, 6y;:[eT OMIMOOYHBIM.

CexkIuu, co3gaBaeMble TakKuM 00pa30M, BO BCEX OTHOIIEHUSX SIBJISIOTCS OOBIYHBIMH TaOmIuIlaMu
PostgreSQL (unu, BO3MOKHO, CTOPOHHUMH Tabnuilamu). B 4acTHOCTH, OIS KaXKOOM CEKLMU MOXKHO
He3aBUCHUMO 3adaTh TabIMYHOE IPOCTPAHCTBO U MapaMeTPHl XPaHEeHHUs.

B HameMm mpuMepe KaXKpmas CEKIUS AOJI’KHA COOepKaTh JaHHBIE 3a OOWH MECSI, YTOObI HaHHBIE
MOZKHO OBIJIO YHOAJISITh II0 MecsillaM COTJIacHO TpeOoBaHUAM. TakuM 00pa30M, HyKHEIE KOMaHIbI OyayT
BBITJISIZETDH TaK:

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

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

CREATE TABLE measurement_y2007ml1l1 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")
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WITH (parallel_workers = 4)
TABLESPACE fasttablespace;

(Kak roBopusiock paHee, TPAHUIILI COCEOHUX CEKIINMU MOTYT OIIPEeNeIsaThCS ONUHAKOBLIMY 3HAYEHUIMU,
TaK KaK BEpXHHEe T'PaHUITEl He BKIIOYAIOTCS B Mualla30H.)

Ecrny BB XOTUTE peaii30BaTh BI0KEHHOE CEKIIMOHUPOBaHUE, MOIIOJTHUTEIFHO YKaXKUTe IIPeIoXKeHre
PARTITION BY B KOMaH[aX, CO3[IalOINUX OTHENbHbLIE CEKIINY, HaIPpUMED:

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

Korga 6yuyT CO3HaHBl CEKIIMH measurement_y2006m02, HaHHBIE, MOOaBIsSeMbIe B measurement H
II0IIagaroIlnre B measurement_yZOO om02 (I/IJ'II/I OaHHBIE, KOTOPHEIE MOT'YT JIOG&BJ'IHTI:CH HeIrnoCpeagCTBeHHO
B measurement_y2006m02 IIPHU YCJIOBHUU COONIONEHWS OTPAHUYEHUS OAaHHOW CeKIHuu) OYOyT 3aTeM
IepeHarnpaBiieHbl B OOHY W3 BJIOKEHHBIX CEKIIMM B 3aBUCHMOCTH OT 3HA4YEeHUs CTOJIOIa peaktemp.
VYKa3aHHBIN KITI0OY Pa30MeHusI MOXKET IIepeceKaThCs C KIII0UOM pa30ueHusI POIUTENISI, XOTS OIPeneIsiTh
TPaAHUIEl BIOXKEHHOM CEKIIUM HYXKHO OCMOTPUTEJIFHO, YTOOBI MHOXKECTBO HAHHBEIX, KOTOPOE OHa
IPUHUMAaET, BXOOUIIO BO MHOXKECTBO, IOITyCKaeMoe COOCTBEHHBIMU I'DAaHUIIAMM CEKILIMU; CHCTeMa He
IIBITAa€eTCA KOHTPOJIMPOBATh 3TO CaMa.

IIpu pobGaBieHWN B POOUTENBCKYIO TAOIWIly HAHHBIX, KOTOPHEE HE COOTBETCTBYIOT HU OIHOU U3
CYILIECTBYIOIIIUX CEKINH, MPOU30UAET OMMNOKa; MOOXOOIMIVIO CEKINIO Hy?KHO CO3laBaTh BPYYHYIO.

Co3pmaBaThk B TaOnuIlaX OrPaHHUYEHWS C YCJIOBHSIMH, 3a[alOIMMKM T'PAHHUIBl CEKIIWH, BPYYHYIO He
TpebyeTcs. Takue orpaHu4YeHnst OyOyT CO3MAHbEI aBTOMATHYECKH.

3. Co3maiiTe B CEKIMOHUPYeMOI Tabulle MHOEKC II0 KIIYEeBOMY CTONOIY (MM CTONOIaM), a TaKXkKe
mMo0bIe APYyTHe NHIEKChl, KOTOPEIe MOTYT ITOHamoOuThCs. (MHIEKC 10 K104y, CTPOro TOBOPSI, CO30aBaTh
He 00513aTesIbHO, HO B OOJBIIMHCTBE ClIy4YaeB OH GymeT mose3eH.) [Ipu 9TOM aBTOMATHYECKH OymeT
CO3MaH COOTBETCTBYIOIINY MHOEKC B KaXKOOM CEKIIMM M BCe CEKIIMM, KOTOphIe BHI OymeTe CO3maBaTh
WK IPUCOEOUHSTL MO30HEee, TOXe OyOyT comepaThb TAaKoU HHOEKC. MHOEeKCH UM OrpaHUYeHUS
VHHUKAJIbHOCTH, CO3MaHHbIe B CEKIIMOHUPOBAHHOM TaONHUIle, IBISIOTCS «BUPTYaIbHBEIMH», KaK M caMa
CEeKIIMOHUPOBAaHHAsA Tabnuila: PakKTUUYECKH OaHHLIE HAXOOATCS B JOUYEPHHX MHAEKCAX OTOEeNIbHBIX
TaOIUI-CeKIIUH.

CREATE INDEX ON measurement (logdate);
4.Y6emutech B TOM, 4YTO IapaMeTp KoHurypammu enable partition pruning He BBHIKIIOYEH B
postgresqgl.conf. MHa4e 3amrpockH He OyOyT ONITUMU3NPOBATHECS MOMKHBIM 00pa30oM.

B mamHOM mpuMepe HaM MOTPebyeTCs CO3maBaTh CEKLMIO KaXKObIM MeCsl, TakK 4To ObII0 OB Pa3yMHO
HamucaTh CKPUIIT, KOTOPEIHM OB (hopMupoBas Tpedyembrir Kog DDL aBTOMaTHY€eCKH.

5.10.2.2. O6cny>xuBaHue ceKLumn

O6rryHO Habop cekumi, oOpPaA30BaHHBEIM WM3HAYAIBHO NPH CO3TAaHUW TabIul, He IIPENoIaraeTcs
COXpaHATb HEW3MeHHBEIM. Yaie HaoOOpOT, IUIAHUPYETCS YHOANATh CEKUUKW CO CTAPBIMU HaHHBIMU
¥ TepuomuyYecKd [o0aBiATh CeKIuHU C HOBBIMHU. OpHO u3 Haubojiee BaXKHBIX IIPEUMYIIECTB
CEKIIMOHMPOBAHUS COCTOUT UMEHHO B TOM, YTO OHO ITO3BOJIET IPAKTUUYECKH MOMEHTAIILHO BBITIOHSATh
TPYOOEMKHE OIepaluy, U3MEHssI CTPYKTYPY CEKUUi, a He (U3NYeCKH mepeMeniasi OObiie 00bEMEL
OaHHBIX.

CaMBIH JIErKUH CIIOC00 YOAJINTh CTaPhBI€ OAaHHBIE — IIPOCTO YOAJIUTh CEKIIUIO, CTABIIYIO HeHy}KHOﬂ:
DROP TABLE measurement_y2006m02;

Tak MOXKHO yaaJIuTh MUJUIMOHEI 3aIucell Topa3no ObICTpee, YeM YOAJSAThH UX 110 OMHOM. 3aMeThTe, OOHAKO,
4TO IpUBeOEHHas BHIIIe KOMaHIa TpeOyeT yCTaHOBJIeHUS OJIOKUPOBKU ACCESS EXCLUSIVE.

Emé ommH yacto 6ojlee NPeANoOYTHUTESIbHBEIM BapuaHT — yOpaTh CEKIMIO M3 TJIaBHOM TabOIUIBI, HO
COXPaHUTh BO3MOXKHOCTDL 0OpaIlaThCsa K Hel KaK K CAaMOCTOSITEJIbHON Tabulie:

ALTER TABLE measurement DETACH PARTITION measurement_y2006m02;
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ITpu 3TOM MOXKHO OymeT mpomoIKaTh paboTaTh C JAaHHBEIMHU, TOKa Tabiulla He OyneT ynaneHa. Hampumep,
B 9TOM COCTOSTHMY OYE€Hb KCTaTH OymeT cIesiaTh PE3ePBHYI0 KOMUIO JaHHHBIX, UCIOJIB3Ys COPY, pg dump
U mopgoOHBIE CpencTBa. BO3MOXKHO, 3TH [aHHBIE TAaKXKe MOIXKHO OymeT arperupoBaTh, IIEPEBECTH B
KOMIAaKTHHIH (popMaT, BEIIOJIHUTE APYTYI0 00PabOTKY MIIM HOCTPOUTDH OTYETHI.

AHanoruyHEIM 00pa30M MOXKHO [00aBJIATh HOBYIO CEKIIUIO C HJAaHHBIMU. MBI MOXKEM CO3[aTh IIYCTYIO
CeKIIMIO B I'JIaBHOM Ta0IuMIle TakK Ke, KaK MBI CO3aBaJiid CeKI[MU B UCXOOHOM COCTOSIHUU IO 3TOIO:

CREATE TABLE measurement_y2008m02 PARTITION OF measurement
FOR VALUES FROM ('2008-02-01'"') TO ('2008-03-01")
TABLESPACE fasttablespace;

A nHorma ymoOHee co3gaTh HOBYIO TabJIHIy BHE CTPYKTYPHI CEKIIUH 1 COeslaTh €€ IIOIHOIIeHHOHN CeKInei
mo3xe. IIpu TakKoM ITOOXomde HOBHIE JaHHBIE MOXKHO OyHOeT 3arpy3uTh, IIPOBEPUTH U Hpeobpa3oBaThk OO
TOTO, KaK OHH IIOSIBATCS B CEKITMOHUPOBAHHOM Tabmuie. O00HTHCE 6€3 KPOIOTIUBOTO BOCIIPOU3BEIEHUST
oInpenesieHUsT POOUTEJIbCKON TabJIUILI MOXKHO, BOCIIOJIb30BABIINUCH (YHKIIMOHAIBHOCTBIO 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" );

ITpexkpme 4yeMm BHIMONTHSATH KOMaHAy ATTACH PARTITION, PEKOMEHAYETCsS CO3maTh OTPaHWYEHUe CHECK
B TIPUCOEOWHSEMON TabJKIle, COOTBETCTBYIOUIEE OXMAAEMOMY OTPAHWYEHUIO CEKIIMM, KaK TTOKa3aHOo
BhIIe. Briaromapst 9ToMy cucTeMa CMOXKeT 000UTHCH 0€3 CKaHUPOBaHUSA, HE0OXOOUMOTO A/ TTPOBEPKHU
HESIBHOTO OTPAaHWYEHUs CeKUnu. be3 3Toro orpaHndeHust CHECK Tabnuny Hy>KHO OyIeT MPOCKaHUPOBATh
1 yOemuThCS B BBIMIOTHEHWM OTPAaHUUYEHUS CEKIWU, yIepKuBas OMOKUPOBKY ACCESS EXCLUSIVE B
pomuMTeNnbCcKoM Tabnwuile. ITociie BHITTOTHEHWS KOMAHOB ATTACH PARTITION 3TO CTaBIllee HEHYKHBIM
OorpaHMYeHVEe CHECK PEKOMEHAYETCS YIaTUuTh.

Kak roopuioch BEIIIE, B CEKIMOHUPOBAHHLIX TabGNIHMIIaX MOXKHO CO3[aBaTh WHOEKCH TakK, YTOOHI OHU
IIPUMEHSJINCh aBTOMAaTUYEeCKHU KO BCEH Mepapxuu. DTO O4YeHb yIOoOHO, TaK KaK MHOEKCHUPOBAThHCSI OymyT
He TOJBKO BCE CYUIECTBYIOIINE CEKIIWM, HO U JIIOOble CEKIINM, co3maBaeMble B Oymymem. Ho ecTh ogHO
OTrpaHMYEHWEe — TaKOW CEKIMOHMPOBAHHBLIM WHOEKC HEb3s1 CO3OaTh B HEOJIOKWUPYIOLIeM pexkume (C
yKa3aHUeM CONCURRENTLY). UToOnl m30exkaTh OJIOKHMPOBKH Ha [OJIT0€ BpeMs, OJIS CO3[aHHs MHOeKca
B caMOil CEKIIMOHMPOBAaHHOM TabIuIle MOXKHO MCHOJIb30BaTh KOMaHAYy CREATE INDEX ON ONLY; TaKO#
uHOeKC OyIeT moMeudeH Kak Hepabouuii, U OH He OyeT aBTOMaTUYECKYU IPUMEHEH K CEeKITUAM. MHIOEKCH
COOCTBEHHO B CEKIIMAX MOXKHO CO3[aTh B MHAMBUOYATbHOM MOPSAOKE C yKa3aHUueM CONCURRENTLY, a 3aTEM
npucoeduHUMb UX K UHIEKCY POOUTEJIS, UCIIOIb3ysd KOMaHAy ALTER INDEX .. ATTACH PARTITION. ITocne
TOTO KaK WHIEKCH BCeX CeKIUM OYOyT IPHUCOEIUHEHEl K POOUTENIECKOMY, IIOCIIEOHUM aBTOMAaTUieCKU
nepeuméT B pabouee cocTossHMe. 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;

OTOT IPUEM MOKHO ITPUMEHSITh ¥ C OTPAHUYEHHUSIMU UNIQUE ¥ PRIMARY KEY; IJIST HUX MHIEKCH CO3MIai0TCs
HesBHO IIPU CO3[aHWU orpaHu4YeHus. Hampumep:
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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;

5.10.2.3. OrpaHu4yeHun
C CEKIIMOHUPOBAHHBIMHU TaGJ'II/ILIaMI/I CBsA3aHHI CIIEOYIOIIYE OTPaHUYEHUA:

e OrpaHWYeHHUS YHUKAILHOCTH (@ 3HAYUT U IIePBUYHEIE KITIOUH) B CEKIIMOHUPOBAHHEIX TabIHUIlax
DOJZKHEI BKJII0UATh BCE CTOJIOIEI K/TI04Ya pa3bueHus. ITo TpeboBaHue 00BSICHSIETCS TEM, YTO
OTHesbHEIE HHOEKCH, 00pa3yIoIie orpaHrnYeHre, MOTYT HEIIOCPEICTBEHHO 00eCIeYnBaTh
VHUKAJIbHOCTb TOIBKO B CBOMX CEKITHAX. [I03TOMYy caMa CTPYKTypa CeKIIMOHUPOBAHUS MOJIKHA
rapaHTUPOBAThH OTCYTCTBHE OyOIHUKATOB B PA3HBIX CEKITHUAX.

* Co3pgaTh OrpaHN4Y€eHHe-UCKIII0YeHne, OXBAaThIBAIOIIIee BCIO CEKIITMOHUPOBAHHYIO Ta6J'II/II.[y, HeJIb34;
MOZKHO TOJIBKO IIOMECTHUTBE TAKO€ OTPaHUYEHNE B KaZKOYI0 OTOEJIbPHYIO CEKIINUIO C JaHHBIMU. U sto
TaKXe sABJIdeTCA CIIedCTBHEeM TOro, 4TO YCTaHOBUTHL OTPaHUYEHUS, )IefICTBYIOLHHe MeXOy CEeKLIusAMH,
HEeBO3MOZXKHO.

¢ Tak KakK B CEKIIMOHUPOBAHHLIX TaOJIUIIaX IIePBUYHBIE KITIOUHW HE MOAePKUBAIOTCS, Ha
CEKIMOHUPOBAHHBIE TAOIUIIEI HE MOT'YT CChIJIaThCS BHeIIHHe KiTio4yu. (CCHIJIKY Ha BHEITHUE KITI0YU
OPYTUX TaOIUIl U3 CEKITMOHUPOBAHHAEIX TAOGIUI] ITOAAePKUBAIOTCH.)

* Tpurrepsl BEFORE ROW ITpKU HEOOXOIMMOCTH HOJIKHEI OIIPEeHeNsiTbCSA B OTHENLHEIX CeKITUAX, a He B
CEeKIIMOHUPOBAHHOM TabuIe.

¢ CwMelIrBaHUe BPEMEHHHBIX U ITIOCTOAHHBIX OTHOIIIEHUU B OTHOM nepeBe CEKIMOHUPOBAHUA HE
OOIIyCKaeTCHd. Takum o6pa30M, €CJIM CeKIMOHUPOBaHHasA T8.6J'II/II.[8. IIOCTOAHHANA, TAKHUMH 2K€ NOJIZKHBIL
OBITH €€ CEeKIInK1; C BDEMEeHHBEIMHU TaGJIPIL[aMI/I aHaJIoTuy4HO. B CliIy4dae C Bp€MEeHHBIMU OTHOIIEHUAMU
BCe TaGHI/ILII:I OoepeBa CEKIMOHUPOBaAHUA OOI2KHEIL OBITH U3 OOHOTI'O CeaHcCa.

Ha ypoBHe peanu3aliiy OTHeIbHEIE CEKIIUHU CBSI3LIBAIOTCS C CEKIIMOHHUPOBAHHOU TabIuIlel cpencTBaMu
HacnenoBaHus. OOHAKO C OEeKIapaTHBHO CEKIIMOHHUPOBAHHBIMM TAaOIHIIAMM HJIM HUX CEKIIUSIMHU HeJb3s
KMCIIOJIb30BaTh HEKOTOPYIO 001Ny (YHKIIMOHAILHOCTh HAC/IeMOBaHUs, KaK ONMKMCAHO HUXKe. A MMEHHO,
CEeKIIHS He MOXKEeT UMeTh HUKAKUX OPYTUX POOuUTesiel, KpoMe CEeKIIMOHWUPOBAHHOM TaOIHIIEl, K KOTOPOH
OHA OTHOCHTCSI, PaBHO Kak u Jrio0as TabiIuila He MOXKeT HaCclIeOoBaThCSI M OT CEeKIIMOHUPOBAHHOM, U OT
OOBIYHOM TAOIHUITEI. DTO 03HAYAET, YTO CEKIIMOHMPOBAHHEIE TAOMUIILI ¥ UX CEKIIMH He COBMEIIAIOTCS B
HepapxXuy HacJeJOBAaHUS C OOBIYHLIMU TAOIHUIIAMU.

Tak Kak mepapxusi CEeKLIMOHUPOBaHUs, o0pa3oBaHHAs CEKIIMOHMPOBAHHOMN TabmuIlel M €€ CEeKIUSIMMU,
SABJISSETCI ONHOBPEMEHHO U Uepapxuel HaclegoBaHMWsS, OHA COOEPXKUT tableoid M Ha HeE
pacrIpocTpaHATCs Bce OObIYHBIE ITpaBuUJia HacliemoBaHUS, onucaHHBIe B Pa3gerne 5.9, ¢ HEKOTOPHIMU
UCKTIOYEHUSIMU:

* B ceknusix He MOXKeT OBITH CTOJIOIIOB, OTCYTCTBYIOIINX B POOUTENLCKOM Tabnulle. Takue CTOIOLEL
HEeBO3MOXKHO OIIpPEeeIuTh HU IIPK CO3TaHUU CEeKIMi KOMaHAo! CREATE TABLE, HU IyTEM
nocnenyoulero no0aBieHNs B CEKIIUY KOMaHOoM ALTER TABLE. TaGnuubl MOTYT ObITH IIOAKIIIOYEHE
B KaueCTBe CEeKLUI KOMaHMAOU ALTER TABLE ... ATTACH PARTITION, TOJIBKO €CJIH UX CTOJIOIEI B
TOYHOCTU COOTBETCTBYIOT POOUTENLCKOM Tabnulle, BKI04Yas cTonbell oid (eCly OH ecTh).

* OrpaHuYeHHs CHECK BMeCTe C NOT NULL, olpefieJIEHHbIe B CEeKIMOHUPOBAHHOM Ta0ulle, Bceraa
HaCJIeOyIOTCs BceMu €€ ceKiusiMu. OTpaHUYeHUsI CHECK C XapaKTePUCTUKOM NO INHERIT B
CEeKI[MOHUPOBAHHBIX TAa0IHIIaX CO30aBaTh HENMb3s1. TakXkKe HeJb3sl YAaJUTh OrpaHUu4YeHrue NOT NULL,
3aflaHHOe I CTOJIOA CEKLIMHU, eCITH TaKoe Ke OrPaHUYeHUEe CYLIeCTBYeT B POOUTEIILCKOM TabuIe.

* Hcnonb3oBaHUE YKa3aHUs ONLY IIpH Oo0aBIeHUN WU yOaJIeHUH OTPaHHuYeHUs TOJIBKO B
CEeKITMOHUPOBAHHOM TabIuIle MOOOepKUBAETCS JIUIIb KOTHa B HeU HeT ceKIui. Eciiu cekiuu
CYIIIeCTBYIOT, IIPH IIOMBLITKE MCIIOIL30BAHMS ONLY BO3HUKHET omuoKa. C Opyroi CTOPOHEI,
OTPaHUYEHHUST MOXKHO NOOABIISITL WX YOAJIAThH HEIIOCPEeNCTBEHHO B CeKIMIX (€CIM OHU OTCYTCTBYIOT
B POOUTENILCKOM TabmIuIie).
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* Tak KaK CEeKIIMOHUPOBaHHAas TabauIila caMa 1o ce6e He COOePKUT JaHHbIE, UCIIOIb30BaHUE
TRUNCATE ONLY IJI CEKIIMOHUPOBAHHOU TaOJIMIIEI BCerga OyOeT CYUTAThCS OIITHOKOM.

5.10.3. CeKuMmoHMpoBaHue C UCNoJZib30BaHUEM 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
OGJIOKMPOBKA, YeM C MCIIONb30BaHUeM HaclemoBauus. HanpuMep, s moOaBlIeHUS UITH YOATIeHUS
CEeKLWH U3 CeKIIMOHUPOBAHHOM TaGIUIIEI TPeOYEeTCsT YCTAaHOBUTE OJIOKMPOBKY ACCESS EXCLUSIVE B
POOUTENTbCKOM TabmuIle, TOTTAa KakK B ClIy4Yae ¢ OOBIYHBIM HaCIEeIOBAHUEM JOCTATOYHO OJIOKMPOBKHU
SHARE UPDATE EXCLUSIVE.

5.10.3.1. NMNpumep

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 )
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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 meas