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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
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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
npumepHo Ha 30-50% OricTpee POSTGRES Bepcuu 4.2 (mo tectam Wisconsin Benchmark). ITomumo
HUCTIpaBJIEHUS OIIMOOK, IIPOU3OIIIIN CJIEAYIOIINe U3MEHEHUS:

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

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

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

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

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

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

2.3. PostgreSQL

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

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

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

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

3. CornawieHusn

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

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

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

4. NMone3Hble pecypchbl

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

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

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

COUuCKU PacChIJIKN

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

Brl camu!

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

5. Kak npaBusbHO cooOwuTb 00 oLUMOKe

Ecnu BHI HatigéTe omubKy B PostgreSQL, madiTe HaM 3HaTH 0 Hel. Bimarogapst BarmeMy oT4€Ty 00 omubke,
PostgreSQL craner emé 0osiee Hag€KHBLIM, Bedb HazkKe HPH CaMOM BHICOKOM KaudeCTBe KOfa HeIb3s
rapaHTHUPOBAaTh, YTO KaXKbIHM OJIOK U Kaxkaasi ¢pyHKIHs PostgreSQL O6ymeT paboTaThk Be3ge U IPHU JTIOOBIX
00CTOSITETBCTBAX.

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

Mt1 He MokeM o0eIaTh, YTo Kaxkaas olubka OymeT uclpaBieHa HeMenjieHHO. Ecniu ommuOKa oueBUAHA,
KpUTHYHA WUJIM KacaeTcsl MHOXKeCTBa I10JIb30BaTeliel, BeIMKU IIaHCHl, YTO el KTO-TO 3alMeETcs. briBaer,
4TO MBI peKOMeHAyeM OOHOBUTH BEPCHIO U IIPOBEPHUTH, COXpPaHseTCs JIM oImrbOKa. MEI TakXKe MOXKeM
peluTh, 4YTO OMIMOKY HeNIb3s UCIPaBUTH, II0Ka He OymeT IpopefiaHa Oombinas paboTa, KoTopas yxKe
3amiaHupoBaHa. Ciiy4JaeTcs U Tak, YTO MCIPaBUThH OMMNOKY CIHUIIKOM CJIOXKHO, a Ha IIOBECTKe JHS eCTh
MHOro 0oJiee BaxKHEIX fel. Eciiu ke BE XOTHTe, YTOOB BaM IIOMOTIJIM HEMeJIEHHO, BO3MOXKHO BaM CTOUT
3aK/II0YUTh JOTOBOP Ha KOMMEPUYECKYIO IIOOAEPXKKY.

5.1. AvarHocTuka owmObokK

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

* TIporpamMMa 3aBeplIaeTCsl C aBapUHHBIM CUTHAJIOM UJIH CO00IeHneM 00 omubKe onepalioOHHON
CHCTEMBI, YKa3bIBaIllel Ha TpobieMy B mporpamme. (B kauecTBe KOHTpPIIPUMEPA MOKHO IIPUBECTHU
cooO1ieHne «HeT MecTa Ha [ucKe» — 3Ty IP00IeMy BB [JOJIKHEL PEIIUTEL CaMU.)

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

» IIporpaMma mpMHMUMAaET HENOMYCTUMBIE HaHHEIE 0e3 coobmeHust 06 ommbKe WU TPEenyNpPeRIEHU.
Ho nmomHMTE: TO, YTO BB CYUTAETE HEOOMYCTUMBIM, MBI MOXKEM CUUTAThH TPUEMIIEMBEIM
pacIIupeHueM UM COBMECTUMEBIM C IIPUHSTOU IPAKTUKOM.

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

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

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

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

5.2. Yto coobuwaThb

'maBHOe IpaBHJIO, KOTOPOE HYXKHO IIOMHUTh — CooOIIaiTe Bce GaKThl M TOJBKO (akTel. He cTpoiiTe
IOTafKH, YTO II0 BallleMy MHEHHIO paboTaeT He Tak, YTO «II0-BUAUMOMY ITPOUCXOOUT», NN B KAKOU YaCTH
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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, yeM 13.5, MBI TOYTH HaBEepPHsIKA IIOCOBETyeM BaM OOHOBUTHCS. B
KaX[I0M HOBOM BBEIIYCKEe OYE€Hb MHOTO YIyYIIEeHWH U UCIPAaBIeHUN OIMKOO0K, TaK YTO OIIHOKa,
KOTOPYIO BEL BCTPETHUIH B cTapou Bepcuu PostgreSQL, ckopee Bcero yxe ucnpasiieHa. MEl
MOKeM 00eCIednTh TOJIPKO OTPaHNUYEeHHYIO ITOAIePKKY [/ TeX, KTO UCIIOIb3yeT CTaphle BEPCUU
PostgreSQL; ecnu BaM 5TOT0 HEOOCTATOYHO, TOAYMaUTe O 3aKJII0UYEHNU JOTOBOpa KOMMEPYECKOU
MIOOEPKKH.

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

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

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

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

5.3. Kypa coobwaTb

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

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

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

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

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

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

IIpuMmeyanue

BBI/I,'E[y OI'POMHOTIO KOJIM4YECTBA CIlaMa IIMChMa BO BC€ 3TU CIIMCKHU PACCHIJIKK ITPOXOOAT MOOepPalulo,
€CJIY OTIIPaBUTEIDb He TMOAIMCAH Ha COOTBETCTBYIOIIYIO PACCHIJIKY. TO O3HAa4YaeT, YTO HallMCaHHOe
BaMMU IIMCBEMO MOXKET IIOABHUTBCA B PACCEHIIIKE IIOCJIe HGKOTOpOfI 3aJEPXKKH. Ecnu BBI XOTHTE
MOANMCAaThCS Ha 9TU PACCHUIKU, moceTute hitps://lists.postgresql.org/, 4TobOB y3HaTb, KaK 3TO
crenarTh.
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[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 (13.5)

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

mydb=> SELECT current_date;
date

2016-01-07
(1 row)

mydb=> SELECT 2 + 2;
?column?

(1 row)

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

mydb=> \h

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

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




NnaBa 2. A3bIK SQL

2.1. BBepeHue

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

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

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

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

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

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

mydb=> \i basics.sql

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

2.2. OCHOBHbI@ NMOHATUA

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

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

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

2.3. Co3paHuve Tadbnuubl

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

CREATE TABLE weather (

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

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

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

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

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

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

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

DROP TABLE wmMdg_ TabIHIEL;

2.4. LobaBneHue CTPOK B Tadbnuuy

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

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

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

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

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

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

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

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

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

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

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

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

2.5. BbinosiHeHMue 3anpoca

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

SELECT * FROM weather;

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

B pe3ynbTaTe HOJIKHO MOTYyYUTHCS:

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

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

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

U nmony4uts B pe3ynbrare:

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

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

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

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

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

(1 row)

AND prcp > 0.0;

| prcp |

| 0.25 | 1994-11-27

BBl MOXKeTe ITOMYyYHUTh PE3yIbTAaThl 3alIP0OCa B OIIPedeIEHHOM HOPSAOKe:

SELECT * FROM weather
ORDER BY city;

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

50

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

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

HaIIHUIIIeTe:

SELECT * FROM weather
ORDER BY city, temp_lo;

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

SELECT DISTINCT city
FROM weather;

Hayward
San Francisco
(2 rows)

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

SELECT DISTINCT city
FROM weather
ORDER BY city;

2.6. CoepmHeHus Tadbnuy

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

IIpumMeuyaHnue

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

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

SELECT *
FROM weather, cities
WHERE city = name;

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

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

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

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

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

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

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

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

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

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

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

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

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

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

city |temp_lo|temp_hi| prcp]| date \ name | location
—————————————— e e
Hayward | 37] 54| | 1994-11-29|
San Francisco| 46 | 50| 0.25| 1994-11-27| San Francisco| (-194,53)
San Francisco| 43 57 0] 1994-11-29] San Francisco| (-194,53)
(3 rows)
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OTOT 3ampoC Ha3BIBAETCS /e8biM BHEWHUM COeOUHeHUeM, TIOTOMY YTO M3 TabJHUILI B JIEBOM YacCTH
ormepaTopa OymyT BEIOpaHBI BCE CTPOKHM, a U3 TaOJIHIIEI CIIpaBa TOJIBKO T€, KOTOPBIE YOAJIOCh COIIOCTaBUTh
KaKuM-HUOyOb CTPOKAM U3 JIeBOM. [Ipu BHIBOIE CTPOK JIEBOM TAOIMIIEI, OJIT KOTOPHIX HE yOalIoCh HAUTH
COOTBETCTBHUS B IIPABO¥, BMECTO CTOJIOIIOB ITPaBO¥ TaOIHIIEI IOOCTABIIAIOTCS MycThie 3HaYeHuss (NULL).

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

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

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

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

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

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

Brl GyzmeTe BCTpedaTh COKpAIEHUSI TAKOT'0 POZia JOBOJIBHO HaCTO.

2.7. ArperaTtHblie PYHKL UM

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

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

SELECT max (temp_lo) FROM weather;

46
(1 row)

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

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

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

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

San Francisco
(1 row)

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

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

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

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

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

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

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

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

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

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

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

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

2.8. I3MeHeHue BaHHBbIX

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

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

HOCMOTpI/ITe Ha HOBO€ COCTOsSHHE NaHHBIX:

SELECT * FROM weather;

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

2.9. YnaneHue pgaHHbIX

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

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

SELECT * FROM weather;

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

(2 rows)

OcTeperaTech oIepaToOpoB BUda
DELETE FROM wmMg _TabIHIE;

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

3.1. BBepgeHue

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

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

3.2. NMNpeancrasneHusn

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

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

SELECT * FROM myview;

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

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

3.3. BHelwHUe KJII04YM

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

HoBoe o0bsaBieHne TabmuIlEl OyOeT BHITISOETh TaK:

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

CREATE TABLE weather (
city varchar (80) references cities (name),
temp_1lo int,
temp_hi int,
prcp real,
date date
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)i
Temnepb monpPoOyHiTE BCTaBUTh HEOONYCTUMYIO 3aIIKCh:
INSERT INTO weather VALUES ('Berkeley', 45, 53, 0.0, '1994-11-28"');

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

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

3.4. TpaH3aKUum

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

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

UPDATE accounts SET balance = balance - 100.00

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

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

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

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

TouyHOe comepzkKaHWe KOMaHI 3[eCh He BaXXHO, BaXKHO JIUIIL TO, YTO MJIST BHITIOJTHEHUS 3TOM TOBOJIBHO
IIPOCTOY omepaluy moTpeboBaIoCh HECKOJIBKO OTENTbHBIX MeUCTBUM. [Ipu 9TOM C TOYKM 3peHus 6aHKa
Heo0XoouMo, 4YTOOHI BCe 9TU AeHCTBUS BHITIOHUINCHL BMECTe, TN00 He BREITOMHUIUCH coBceM. Ecnu o6
monyuuT 100 mosapoB, HO OHM He OyOyT CHHMCAHBI CO CUéTa AJHMCH, OOBICHUTEH 3TO CO0EM CHUCTEMEI
orpenesieéHHO He ymacTtcsa. M HaoGopoT, Anuca Bpsig U OyAeT JOBOJIbHA, €CJIM OHA IIEePEBENET [EeHbIH,
a mo BoGa onu He mo¥ayT. HaMm HyXHa rapaHTHS, YTO €CIH YTO-TO IOMEIIAaeT BHITIOIHUTH OIEePAaITnio
IO KOHITA, HU OOHO M3 MEeHCTBUU HEe OCTABUT cjlefla B 6a3e HaHHBIX. 1 MBI momy4YaeM 3Ty rapaHTHIO,
o0BbeuHssT HeUCTBUS B OOHY MpaH3akyuro. [OBOPST, UTO TPaAH3aKIUSA AMOMAPHA: C TOYKU 3PEHUS
OPYTUX TPAH3aKIUH OHa JTU00 BHITIOIHIETCS U PUKCUPYETCS MOTHOCTHIO, TM00 He GUKCUPYETCS COBCEM.

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

Ipyrasi BaxkHasi XapaKTEePHUCTHKA TPaH3aKIHMOHHBIX 0a3 HaHHBEIX TECHO CBsi3aHa C aTOMapHOCTBHIO
M3MEeHeHUM: KOorja OJHOBPEMEHHO BBIIIOJHSIETCSI MHOXKECTBO TpPaH3aKIIMM, Kaxjaas N3 HHUX He
BUOUT He3aBepIIEHHbIE U3MEHEHUs, IIPOU3BEeNEHHBIe ApyruMu. Hampumep, ecinu ofHa TpaH3aKIUsa
MMOACYUTHIBAET OaylaHC II0 OTAeNneHusM, OyoeT HeIpaBUIbHO, €CIIH OHA IIOCUYHUTAET PAcXo[l B OTHEIeHUHN
ATHCHI, HO He YUYTET IPUXO0M B oTHeneHuu boba, umu Hao60poT. [103TOMY CBOMCTBO TPAaH3aKIIUY «BCE UITH
HUYEeTro» MOJXKHO OIpPemessaTh He TOJILKO, KaK U3MeHEeHHS COXPAaHSIOTCS B 0a3e MAHHBIX, HO U KaK OHU
BUIHEI B ITpoliecce paboThl. U3MeHeHU s, IPOU3BOAUMEIE OTKPBITOM TPaH3aKIUeH, HEBUOUMEI [JIST OIPYTUX
TpaH3aKIui, IOKa OHa He OyHeT 3aBepIlieHa, a 3aTeM OHHM CTAaHOBSTCS BHOHEI BCEe CpPasy.
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B PostgreSQL Tpansakuus omnpepmeinsercs Habopom SQL-KoMaHA, OKPYKEHHBIM KOMaHOaMHU BEGIN M
coMMIT. TakuM ob6pa3om, Hallla HaHKOBCKAs TPaH3aKIUsA OOJI?KHA Oblla OBl BHITJISIIETh TaK:

BEGIN;

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

COMMIT;

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

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

IIpuMmeyanue

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

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

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

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

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

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

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

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

balance + 100.00

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

3.5. OKOHHble (PYHKUUHU

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

BoT mpumep, NOKa3bIBAIOIINY, KAaK CPAaBHUTD 3apIlIaTy KaXkooro COTPYIHUKA CO CpegHeH 3apIljiaTou ero
oTmena:

SELECT depname, empno, salary, avg(salary) OVER (PARTITION BY depname)
FROM empsalary;

depname | empno | salary | avg
fffffffffff -t
develop \ 11 | 5200 | 5020.0000000000000000
develop \ 7] 4200 | 5020.0000000000000000
develop \ 9 | 4500 | 5020.0000000000000000
develop \ 8 | 6000 | 5020.0000000000000000
develop \ 10 | 5200 | 5020.0000000000000000
personnel | 5 | 3500 | 3700.0000000000000000
personnel | 2 3900 | 3700.0000000000000000
sales \ 3 4800 | 4866.6666666666666667
sales \ 1 | 5000 | 4866.6666666666666667
sales \ 4 | 4800 | 4866.6666666666666667
(10 rows)

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

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

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

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

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

develop \ 10 | 5200 | 2

develop \ 11 | 5200 | 2

develop \ 9 | 4500 | 4

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

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

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

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

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

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

(10 rows)

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

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

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

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

5200 | 41100

5200 | 41100

6000 | 47100
(10 rows)

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

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

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

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

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

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

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

IMTogpo6Hee 06 OKOHHBIX QYHKIIMSIX MOXKHO y3HATh B [logpa3nene 4.2.8, Pasmerne 9.22, ITogpasnene 7.2.5
u B cupaBke SELECT.

3.6. HacnepoBaHue

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

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

CREATE TABLE capitals (

name text,

population real,

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

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

)i

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

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

[TosTomMy ecCTh y4lllee pelIeHue:

CREATE TABLE cities (

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

)i

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

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

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

SELECT name, elevation
FROM cities
WHERE elevation > 500;

Pe3yanaT €I'0 BBEIIIOJTHEHU A :

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

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

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

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

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

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

3.7. 3aKao4dyeHue

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

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

21


https://www.postgresql.org

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.

KmroueBrie ClIoBa ¥ UOEHTH(GUKATOPH 0€3 KaBhUYEeK BOCIIPUHHMAIOTCSA CHCTEMOM 0e3 yuéTa peructpa.
Takum oOGpa3om:

UPDATE MY_TABLE SET A

5;
PaBHOCHUJILHO 3aITHCH:

uPDaTE my_TabLE SeT a = 5;

YacTo ucmonk3yeTcs HedopManbHOe COoTIallleHue 3aluChHBaTh KITI0UeBLIe CI0BA 3aTIaBHBIMU OYKBaMH,
a UMeHa CTPOYHLIMH, HAalPUMeEP:

UPDATE my_table SET a = 5;

EcTh u mpyroii Tum uOeHTU(PUKATOPOB: omoesi€éHHble udeHmupukamopsl UMu udeHmupukamopsl 8
Kasvlukax. OHU 06pa3yTCcsS NpU 3aK/II04eHUHu 0OLIYHOro Habopa CHUMBOJIOB B [BOMHLIE KaBHIUKU (").
Takue ugmeHTU(GHUKATOPHI Bcerma OyayT CUUTAThCA HOeHTH(DHUKAaTOpaMH, HO He KIII0UeBLIMH CII0OBaMu. Tak
"select" MOXKHO MCIIOJIb30BaTh [Jid 0003HAYEHHUsS CTOJIOIa wiau TaOmIuIbl «select», Torma Kak select
0e3 KaBBIYEK OymeT BOCIPHUHST KakK KIIIOYEeBOe CJIOBO U IIPUBEHET K oImnbKe pa3bopa KOMaHOHEl B MECTE,
e OXUOAeTCs UM TaGIuILl uinu CToNO0Ia. ToT Ke MpUMep MOXKHO TepelucaTh C HOeHTu(PHUKaTopaMu
B KaBBIYKaX CJIEOVIOIINM 00pa3oM:

UPDATE "my_table" SET "a" = 5;

NpenTnduKaTOpPH B KaBHIYKaX MOTYT COIEPKAaTh JII0OOBIE CHMBOJIBI, 38 MCKJIIOUEHNEM CHMBOJIa C KOOOM
0. (UToOBI BKIIOYHUTH B TAKOM UAEHTU(PUKATOP KaBEIYKH, IPOOYOIUPYHUTE UX.) ITO ITIO3BOISIET CO3MaBaTh
TaOIHUITLI ¥ CTOJIOIBI C UMEHaMHM, KOTOPhIe HHade Oy Obl HEBO3MOXKHEI, HAITPUMeED, C ITpodenaMu HITH
ammepcargamu. OrpaHuYeHne OJINHEL IIPHU 3TOM COXPaHSIETCH.

HNpoentuduKaTop, 3aKIIOYEHHBIM B KaBBIYKM, CTAHOBUTCS 3aBHCHUMBLIM OT PETrUCTpa, Torga Kak
UOeHTH(UKATOPE 63 KaBEIUEeK BCeTrfa MepeBOOsaTCS B HUXKHUHN peructp. Hampumep, noeHTH(GUKATOPEI
FOO, foo # "foo" CUUTAIOTCS OOUHAKOBEIMU B PostgreSQL, HO "Foo" ¥ "FOO" OTJIMYHEL APYT OT OPyTa U OT
npenpipymux Tpex. (IIpuBemeHre nMEH 0e3 KaBhIYEK K HUKHEMY PErUCTPY, Kak 3To mejaeT PostgreSQL,
HECOBMECTHMO CO cTaHAapToM SQL, KOTOPHIM TOBOPHUT O TOM, UTO MMEHA HOJIKHEI IIPUBOOUTLCS K
BEpPXHEMY peructpy. To ecThb, COTJIaCHO CTaHOapPTy foo HONXKHO OBITH SKBHBAJIEHTHO "FOO", a He
"foo". [ToaTOMy IpU CO3TaHUU MEPEHOCHMBIX ITPUIIOXKEHUN PEeKOMeHOyeTcs nu00 Bcerga 3aKIIodaTh
oIrpenesiEHHOEe UM B KaBHIUKHU, TUOO He 3aK/II0YaTh HUKOTIA.)

Emé onuna BapuaHT UAeHTUDUKATOPOB B KaBhIUKaX IIO3BOJSET MCIOIL30BaTh CUMBOJEL Unicode mo ux
kKopmaM. Takol uaeHTU(UKATOP HadyuMHaeTCsd C Us (cTpouHas wuiau 3ariiaBHasd U ¥ aMIepcaH[), a 3aTeM
cpa3y 0e3 npobesioB UAET OBOKMHAS KaBblUKa, HAIpUMep Us"foo". (3aMeThTe, YTO IIPM 3TOM BO3HUKAET
HEOJHO3HAYHOCTH C OIIEPaTopPoM &. UToOH! €€ n36eKaTh, OKPyXKaTe 3TOT oniepaTop npobenamu.) 3aTeM
B KaBBIUKaX MOJXKHO 3amuCHBaTh cuMBOJIbl Unicode nByms criocobamu: oOpaTHas Kocas 4epTa, a 3a Hew
KOJ CUMBOJIa U3 YETHIPEX MEeCTHAAATEPUYHLIX Iudp, 1ubo o6paTHAs Kocas 4epTa, 3HaK IIJII0C, a 3aTEM
KOJ U3 IIeCTH MeCTHaanaTeprnuHex nudp. Hanpumep, ugeaTRGUKATOD "data" MOXKHO 3alucaTh Tak:

Us"d\0061t\+000061"

B crmemyromieM MeHee TPHUBHAIbHOM IIPUMEpPE 3aKOOUPOBAHO PYCCKOE CIIOBO «CJIOH», 3alHCaHHOe
KUPUIIINIIEeH:

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

Ecnu BB XOTUTE MCIIONH30BaTh He 00OPaTHYI0 KOCYI0 YEpPTy, a IPYroH CIEeICUMBOJ, ero MOXHO YKa3aTh,
mo6GaBUB UESCAPE TIOC/IE CTPOKHU, HAIIPUMED:

Uus"d!0061t!+000061" UESCAPE '"!'

24



Cunrtakcuc SQL

B KauecTBe cIerncuMBOIa MOXKHO BHIOpPATh J1I000H CHUMBOJI, KpOMe IIeCTHAAIIATePUIHON MU(PH], 3HAKa
ILTIOC, anmocTpoda, KaBEYKKW UK ITPOO6eThbHOT0 CUMBOIA. 3aMeThTe, UTO CIIeIICHMBOJI 3aKJII04YaeTCs He B
IBOMHBIE KAaBBIYKH, a B alOCTPO(HI, ITocjie UESCAPE.

YToOH cHenaTh CIIECUMBOJIOM 3HaK anmocTpoda, HATUIITKUTE eTO ABAXKIH.

3amuceiBaTh cypporatHeie mapbl UTF-16 um TakuM 06pa30oM COCTaBISITH CHMBOJIBI C KOmaMu OOJbIIe
yeM U+FFFF MoxHO mHu00 B 4eTHIPEX-, MO0 B IMIECTU3HAYHOM (opMe, XOTSA HaIM4Ke IMIeCTU3HAYHOH
(bopMBI TEXHUYUECKH AefiaeT 3TO HeHyKHBIM. (CypporaTHbie IIapbl He COXPaHSAIOTCSA HEIIOCPENCTBEHHO, a
00BEIUHSIOTCS B OOWH CUMBOJI, KOTOPHIHM 3aTeM Komupyetcsi B UTF-8.)

Korma xomupoBka cepBepa — He UTF-8, cuMBOJI ¢ KOOOM, YKa3aHHELIM 3TOH CIIEIIOCIeN0BaTeIbHOCThIO,
nmpeobOpa3yeTcss B (PaKTHUECKYI0 KOOWPOBKY CepBepa; eCiIu Takoe mnpeobpa3oBaHue HEBO3MOXKHO,
BBIIAETCS OIIMOKA.

4.1.2. KOHCTaHThI

B PostgreSQL ecTh Tpu THUIIa KOHCTAHT NOOpa3ymesdeMbiXx Munog: CTPOKU, OUTOBBIE CTPOKHU U YHCIIA.
KoHCcTaHTH MOXKHO TaKXKe 3allMChIBaTh, YKa3bIBasi THUIHl SIBHO, YTO II0O3BOJISET IIPEACTAaBUTh UX Oojee
TOYHO U 0O6paboTaTh Oonee 3¢pPeKTUBHO. DTH BapHUAHTHEI PaCCMaTPHUBAIOTCS B CIeOyIOIINX IToApas3aenax.

4.1.2.1. CTPpOKOBbI€ KOHCTaHTbI

CtpokoBasi KoHCTaHTa B SQL — 9TO oOBYHAs NOCIEOOBATEIbHOCTH CHMBOJIOB, 3aKI/IIOYEHHAS B
arroctpodml ('), HampumMep: '3to ctpoka'. YTOOB BKIIIOYUTH alloCTPO¢ B CTPOKY, HAIIMIINTE B HEX OBa
amocTtpoda psmoM, HampuMep: 'XKanma n''Apx'. 3aMeTbTe, 3TO He TO XKe caMoe, YTO [IBOMHAas KaBBIYKa

(")‘

I[IBe CTPOKOBBIE KOHCTAHTHI, pa3feiéHHbe TPOOENbHBIMU CUMBOJIAMU U MUHUMYM OOHUM nepesodom
CcmpoKu, o6bregUHSAIOTCS B OOHY M 00pabaThIBAlOTCS, KaK eciu OBl CTPOKa Obljla 3amrcaHa B OTHOM
KOHCTaHTe. Hanpumep:

SELECT 'foo'
'bar’';

9KBUBAJIEHTHO:
SELECT 'foobar';
HO 3Ta 3allUCh:
SELECT 'foo' 'bar’';
CUMTAETCSI CHHTAKCHUUYECKOU OIIuOKOoM. (DTO HECKOJIPKO CTPaHHOE IIOBedeHte oIpeneeHO B CTaHOapTe
SQL, PostgreSQL mpocTo cienyeT eMy.)
4.1.2.2. CTpOKOBbIe KOHCTaHTbI CO cneynocsenoBaTesibHOCTAMM B ctune C

PostgreSQL TakxkKe MpUHHMAaET «CIEII0oCIeq0BaTeIbHOCTH», YTO SBJISETCS paclliupeHueM CTaHOapTa
SQL. CTpoka CO CIENIOCJIEIOBATEIbHOCTSIMU HadWMHAETCs C OYKBHI E (3arjlaBHONM WM CTPOYHOI),
CTOSIIIIEN HEIOCPEACTBEHHO Ilepeld amocTpodoM, HampuMmep: E'foo'. (Korma KOHCTaHTa CO
CIIEIIIOCIIEI0BATEILHOCTHIO Pa30uBaeTCs Ha HECKOJIBKO CTPOK, OYKBY E HY2KHO ITOCTABUTh TOJIBKO ITEepe
TIePBLIM OTKPBIBAIOIINM artoCcTPo¢oM.) BHYTpPH TaKuX CTPOK CUMBOJI 00paTHOM KOCOM 4epTHI (\) HaUnHaeT
C-rtomo06HEBIE CneunocsiedogameibHOCMU, B KOTOPHIX CoOYeTaHWe 00PaTHOM KOCOM YePTHI CO CIIENYIOIINM
cuMBoJIoM(aMi) Ja€T onpenenéHHoe 6aliToBoe 3HaYeHHne, KaK IToKa3aHo B Taomume 4.1.

Taonaumna 4.1. CnenmocjieqoBaTeJIbHOCTH

CrnenmnociegoBaTre/ILHOCTE HHuTepupeTamus
\b CHUMBOJI «3a00i»
\f nomada GopMHI
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CrnenmociienoBaTejIbHOCTh HNHuTeprnperanusi

\n HOBas CTPOKa

\r BO3BpaT KapeTKu

\t TaOyIaIus

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

\xh, \xhh (h = 0-9, A-F) HecTHaOIlaTepUYHOe 3HaYeHue Oalita

\uxxxx, \Uxxxxxxxx (x = 0-9, A-F) 16- unu 32-0UTHHIN HIEeCTHAOATEPUYHBIN KO
cumMmBoJjia Unicode

JIro60t mpyroi CUMBOJI, UOYIIHY IOCIIe 0OpaTHOM KOCOM YepTH, BOCIPUHUMAaETCsI OyKBaJIbHO. Takum
06pa3oM, YTOOBI BKITIOUHUTh B CTPOKY OOPaTHYIO KOCYIO YepPTy, HY2KHO HaIlMCaTh OBe KOCBIX Y4epTHl (\\).
Tak 2Ke MOXKHO BKJIIOUUTh B CTPOKY anmocTpod, Hamucas \ ', B JOIOJIHEHNE K OOBIYHOMY CIIOCO0y ''.

Bel OomKHBI 1M03a00THUTLCS, dYTOOBI OaWTOBBEIE IIOCIEOOBATEIBHOCTH, KOTOPEHIE BHI CO30AéTe
TaKkuM 00pa3oM, OCOOEHHO B BOCBMEPHYHOM U MIECTHAAIATEPUYHOM 3amucH, OOpa30BHIBAIA
OONyCTUMBIE CHMBOJIBI B CEPBEPHOM KOOWPOBKe. Takike MOXKeT OBITh IIOJIE3HO WUCIIOJIE30BaTh
crennocnegoBaTenbHOCTH Unicode uny anbTepHAaTUBHYIO 3allUCh, ONUCaHHYIO B [Tonpaspnene 4.1.2.3; B
9TOM ClIy4dae cepBep OymeT MPOBepPsITh, BO3MOKHO U ITPeoObpa3oBaTh YKa3aHHBIM CUMBOJI.

BHHUMaHue

Ecnu nmapametp koHburypamnuu standard conforming strings umeet 3HaueHue off, PostgreSQL
pacro3HaéT obpaTHYI0 KOCYyl0 4YepTy KaK CIeICMMBOJI U B OOBIYHEIX CTPOKAX, M B CTPOKax
Co cuennocnenoBaTenbHOCTAMU. OmHako B Bepcum PostgreSQL 9.1 mo yMomndanHWIO IPUHSTO
3HaUYeHHWe on, ¥ B 9TOM cJiydae oOpaTHas Kocas depTa PacIO3HAETCS TOJBKO B CIELCTPOKaXx.
9710 noBefeHUe OOMIbIIE COOTBETCTBYET CTaHAApPTy, XOTS MOXKeT HapyIuTh paboTy NPUIIOKEHNH,
paccuuTaHHBIX Ha NPeObIAyIIui pexkuM, Korga obpaTHas Kocasl 4yepTa paclio3HaBajach Be3fe. B
KadueCTBe BPDEMEHHOTO pelleHNUs BB MOXKeTe U3MEeHUTh 9TOT llapaMeTp Ha of f, HO JIy4Ille YUTH OT
TakKo¥ mpakTuku. Eciiu BaM HykHO, 4T0OBR oO6paTHasi Kocas dyepTa IPencTaBisiiia ClelualbHbIN
CHMBOJI, 3ajaliTe CTPOKOBYIO KOHCTaHTY C E.

B pomonHeHuMe K standard_conforming_strings IIOBemeHueM o0OpaTHOM KOCOW dYepTH B
CTPOKOBEIX KOHCTaHTaX yIPaBId0T mapaMeTpHl escape string warning u backslash quote.

CTpOKOBaH KOHCTaHTa He MOXKEeT BKJII0YaTh CUMBOI ¢ KomgoM 0.

4.1.2.3. CTpOKOBbIe KOHCTaHTbI CO cneunocnepnoBatesbHocTAMM Unicode

PostgreSQL Takke mompepKHUBaeT €Il€ ONWH BapHaHT CHELIIOCIefoBaTeIbHOCTEM, MTO3BOISIONIUN
BKJIIOYaTh B CTpoKH cuMBoabl Unicode mmo wux komamM. CTpokKoBassi KOHCTaHTa CO
crienmocienoBatenbHOCTIMU Unicode HauMHaeTcs € Us (CTpoudHasi UM 3arjaBHas U m aMIlepcaHq), a
3aTeM cpaly 6e3 nmpobenoB UOET amocTpod, HampuMep Us'foo'. (3aMeTbTe, YTO HPU 3TOM BO3HUKAET
HEOOHO3HAaYHOCTh C OIIepaTopoM &. UYToOwI €€ n36ekaTh, OKpPyKalTe 3TOT onepaTop mpobemamu.) 3aTeM
B amocTpodax MOXKHO 3amuchiBaTh cuMBOIb Unicode mByMsi crmocobGamu: oOpaTHas Kocasl YyepTa, a 3a
Hel KOI CUMBOJIa M3 YEeTHIPEX IIecTHAOIlaTePHUUYHLIX udp, mubo o6paTHas Kocas uyepTa, 3HaK IIIIOC, a
3aTeM KO M3 IIeCTHU IIeCTHaAlaTepUYHbIX udp. HampumMep, CTPOKy 'data' MOXKHO 3alucaTh TakK:

Us'd\0061t\+000061"

B cnepymoomeM MeHee TPHBHAIBHOM IIpEMepe 3aKOOMPOBAHO DPYCCKOE CJIOBO «CJIOH», 3alllMCaHHOe
KUPUITUIEN:

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

Ecnu BB XOTUTE MCIIONB30BaTh HE 0OPATHYI0 KOCYIO YEPTY, a APYTOM CIELCUMBOJI, €r0 MOXKHO YKa3aTh,
no0aBUB UESCAPEIIOC/IE CTPOKH, HAIIPUMED:
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U&'d!0061t!+000061" UESCAPE '!'

B KaudecTBe crmerncuMBoOia MOXKHO BHIOpPATh 11000 CUMBOJI, KpOMe IIeCTHAAIlaTEPUYHON HUGPE], 3HAKa
IUTIOC, anocTpoda, KaBhIYKU UM TPOOEeIbHOT0 CUMBOJIA.

YT0OBI BKITIOYNUTH CIIELICUMBOJI B CTPOKY 6YKBaJ'ILHO, HaIIUIIWUTE ero OBazKOhbI.

3anuceiBaTh cypporaTtHbie mapel UTF-16 1 TakuM 00pa3oM COCTABISITH CUMBOJIBI C KomaMu OOJbIle
yeM U+FFFF mMoxHO 60 B 4eTHIPEX-, MO0 B IIECTU3HAYHOM (opMe, XOTSI HaNIM4Ue MIeCTU3HAYHOMU
bopMBI TEXHUYECKHU AeflaeT 3TO HeHYKHBIM. (CypporaTHbie ITapbl HE COXPaHSIOTCS HEIIOCPEOCTBEHHO, a
00BbeOUHSIOTCS B OOUH CUMBOJI, KOTOPHIM 3aTeM Konupyetcs B UTF-8.)

Korpa xkogupoBka cepsepa — He UTF-8, cuMBOJ ¢ KOJOM, yKa3aHHBIM 9TOU CIELNIOCIeN0BaTEIbHOCTEIO,
npeobpa3yeTcs B (paKTHUUECKYyI0 KOOWPOBKY CepBepa; €ClIU TakKoe mnpeoOpa3oBaHUe HEBO3MOXKHO,
BBIHAETCS ommubKa.

Takke 3aMeTbTe, YTO cIelmnociiefoBaTenbHOCTH Unicode B CTPOKOBBIX KOHCTAaHTaxX paboTaloT, TOJIBKO
Korpga mapaMmeTp KoHdurypaiumu standard conforming strings paBeH on. DTO 0OBSICHSAETCA TeM, YUTO
WHaye KIUEeHTCKUE IIPorpaMMmel, IIpoBepsoIue SQL-onepaTopsl, MOKHO OyOeT BBECTH B 3abJIyKAeHUE
U 9KCIUIyaTUPOBaTh 3TO KakK yI3BUMOCTL, HanpuMep, misd SQL-unweknuit. Ecnu aTOT mapamMeTp uMeeT
3HaueHUe of f, 3TU CIENIOCIIeoBaTEeILHOCTU OyAyT BHI3LIBAThH OUIMOKY.

4.1.2.4. CTPOKOBble KOHCTaHThbl, 3aKJIIOYéHHbIe B A,0J1J1apbl

XoTsT CTaHOAPTHBIM CHUHTAKCHUC IJIS CTPOKOBHIX KOHCTAHT OOBIYHO OOCTATOYHO yHOOeH, OH MOIKET
IIJIOXO0 YHUTATBHCS, KOTJla CTPOKA COOEPKHUT MHOT'O amocTpodoB mmm oOpaTHBIX KOCHIX YEPT, TAaK Kak
KaX[Obll TAaKOW CHMBOJ IIPUXOOUTCS AyOIupoBaTh. YTOOBI M B TAaKWUX CIIydasX 3aIllpOChl OCTaBaJIUCh
yuTaeMbiMH, PostgreSQL mpeparaer emé oguH CIIoco0 3allMCHU CTPOKOBBIX KOHCTAHT — «3aKJIIOUYEeHHEe
CTPOK B moiutapkl». CTPOKOBasi KOHCTAHTA, 3aK/II0YEHHAS B [OJIJIaphbl, HAYMHAETCS CO 3HaKa [oJjiapa
(%), He0OsI3aTENBHOT'O «Tera» U3 HECKOJIBKUX CUMBOJIOB U €III€ OJTHOTO 3HaKa AoJjijlapa, 3aTEM COOEePXKUT
OOBIYHYIO TTOCJIENOBATEIbHOCTh CUMBOJIOB, COCTABIIAIONIYIO CTPOKY, 1 OKaQHYMBAETCS 3HAKOM [0JjIapa,
TeM JKe TeroM U 3aMBbIKAIOIIUM 3HAKOM fojlapa. Hanpumep, cTpoky «2KaHHa A'ApK» MOXKHO 3alucaTh
B HoJIIapax OAByMS criocobamMmu:

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

3aMeThTe, YTO BHYTPU TAKOM CTPOKM amoCTPOo(Bl He HYXKHO 3alMUCHIBaTh 0COObIM oOpa3oM. Ha camom
Iesie, B CTPOKE, 3aKII0YEHHOM B IOJIJIaphl, BCE CUMBOJIBI MOKHO 32l CHIBATh B YHMCTOM BUJIE: COOEPKIMOE
CTPOKU Bcerpa 3anuchiBaercss OykBanbHO. Hu obpaTHasi Kocas depTa, HU [axXKe 3HAK Aojjlapa He
SIBIISIIOTCSL CIIEIICUMBOJIaMM, €CJIM TOJIbKO OHU He 00pa3yloT IIOCJIeoBaTeIbHOCTh, COOTBETCTBYIOUIVIO
OTKPLIBAIOIIEMY TETY.

CTpoKOBBEIE KOHCTAHTHI B AOJIIapaX MOXKHO BKJIQBIBAaTh OPYT B OPyTa, BeIOMpas Ha Pa3HBIX YPOBHSIX
BJIOJKEHHOCTU pa3Hble Teru. Yallle BCEro 3TO HCHOJIb3yeTCs NPU HalKWCaHUU OIpefeneHul (GyHKITUH.
Hampumep:

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

3mech mocnIemoBaTeIbHOCTE $g$ [\t\r\n\v\\]S$g$ IIpencTraBiaseT B JojlylapaX TEKCTOBYIO CTPOKY [\t\r
\n\v\\1, KoTopas 6yneT obpaboTaHa, kKorma PostgreSQL 6ymeT BHITIONHATE 3Ty GyHKIUIO. HO Tak Kak
9Ta IOCIeO0BaTEeJIbHOCTh HE COOTBETCTBYET BHEIIHEMY TEr'y B HoJapax (Sfunction$), C TOUKU 3pEHUS
BHEIITHEH CTPOKU 3TO MPOCTO OOLIYHBIE CUMBOJILI BHYTPU KOHCTAHTHI.

Ter CcTPOKM B foJlapax, eCid OH MPUCYTCTBYET, MOJKEH COOTBETCTBOBATH MPABHUIIaAM, ONMpPENeTéHHBIM
oJIsT UOeHTH(UKATOPOB 6e3 KaBLIYEK, ¥ K TOMY zKe He [OJIXKeH CodepXaTh 3HaK mojjapa. Teru
PeruCTpo3aBUCHUMEBI, TdK 4YTO Stag$String contentS$tag$ — IIpaBUJIbBHad CTPOKaA, a STAGSString
contentS$tag$ — HeT.
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CTpoka B pmojuiapax, ClemyoInas 3a KIJTIOUEBBIM CJIOBOM WU UOEHTU(MUKATOPOM, HOJIKHA OTHEISITHCS
OT Hero mpoOeylbHBEIMKM CUMBOJIaMH, WHade OoJyiap OyAeT CUMTAThCA IIPOHNOJIKEHUEM MHPENBIAYIIETO
upeHTudUKaTopa.

3akI04YeHne CTPOK B HOJIIaPH He SIBIIETCS YacThio cTaHgapra SQL, Ho wacTo 910 601ee ymoOGHEIHN CcT10C00
3aNMCHIBATh CJIOKHBIE CTPOKM, YEM CTAHOAPTHHIM BapuaHT ¢ anoctpodamu. OH 0COGEHHO II0JIE3€H,
KOTZla HYXKHO IPENCTABUThH CTPOKOBYI0 KOHCTAHTY BHYTPHW OPYTOHM CTPOKM, YTO HacTo TpebyeTcs B
OIIpeNesIeHUusIX MPOLenypPHBX GYHKIWH. OrpaHUYUBIINCH TOJBKO anocTpodaMu, KaXKOylo 00paTHYIO
KOCYI0 4YepTy B IPUBEOEHHOM IIPUMEPE MHPUIIIOCH OBl 3alMCHIBATH YETHIPHMS TAKUMU CHMBOJIAMU,
KOTOpBIEe OBl 3aTEM YMEHBIIWINUCEH OO0 OBYX IPU pa3bope BHEIIHEH CTPOKH, U HAKOHEIl 10 OJHOI'0 IIpHU
00paboTKe BHYTPEHHEHW CTPOKU BO BPEMS BHITIOTHEHUS (QYHKIHH.

4.1.2.5. butoBble CTPOKOBbI€ KOHCTaHTbI

BuToBbIE CTPOKOBBEIE KOHCTAHTHI IIOXOXHK Ha OOBIYHBEIE C HOIOJHUTEIBHOM OYKBOM B (3arjlaBHOM WU
CTPOYHOI), NoOaBIEeHHOW HETIOCPENCTBEHHO Iepey OTKPBHIBAIOIINM arnocTpodoM (6e3 mpoMexXKyTOUHBIX
npo06esioB), HANIpUMepP: B'1001'. B OUTOBBIX CTPOKOBBIX KOHCTAHTaX JOIMYCKAIOTCS JIMIIL CUMBOJIEL 0 U 1.

BuToBBIE KOHCTAHTHI MOT'YT OBITH 3allMCAHBl U MIO-APYTOMY, B IIeCTHaAlaTePUYHOM BHAeE, C Ha4aJIbHOU
OYKBOI X (3aryIaBHOM U CTPOYHOM), HAarIpuMep: X' 1FF'. Takas 3alliCh 9KBUBAJIeHTHA JBOUYHOM, TOJTBKO
YeTHIpEe OBOMYHEBIX TUQPHE 3aMEeHAI0TCS OOHOM IITeCTHaAIlaTePUIHOH.

O6e (1)0pr1 3allMCH OOIIYCKAIOT IIEPEHOC CTPOK TakK 2Ke, KaK U OOBIYHEIE CTPOKOBEBIE KOHCTAHTHI. OpHako
3aKJII049YaTh B JOJINIAPEI OHTOBEIE CTPOKHU HEJIb34.

4.1.2.6. YUncnoBble KOHCTAHTbI

YucnoBbele KOHCTAHTHI MOTYT OBITH 3aJaHBI B CIIEAYIOIIEM OOIIeM BUOE:

ITHQPEI

qHu@psel. [ quppEl] [e [+—] gHQPHI]
[gu@psl] . quppri[e [+—]1 yHPPEI]
qu@pele [+—] HHPPEBI

TOe pugpsr — 3TO OOHA WU HECKONBKO mecATHYHBIX Iuep (0..9). [To unu mocie OeCATUYHOM TOUYKU
(rTpu €€ HanmU4YMM) OOJIKHA OBITh MUHUMYM ofHa Hudpa. Kak MuHMMYyM onHa 1udpa monKHa ClIegoBaTh
3a 0o003HaUYeHHEeM IKCIIOHEHTHI (e), €CIIH OHO IPHUCYTCTBYeT. B 4YMCIIOBOM KOHCTaHTe He MOXKEeT OBITh
mpo6esioB UKW OAPYTUX CHMBOJIOB. 3aMeThTe, UTO JII000M 3HAK MHHYC WM IJIIOC B Hadajie CTPOKU He
CUMTAETCs 4YacCThIO YMCJIa; 3TO OIepaTop, IPUMEHEHHBIM K KOHCTAHTE.

Heckomnbpko IIPUMEPOB OOIIYCTUMBIX YHUCJIOBBEIX KOHCTAHT:

42

3.5

4,

.001

5e2
1.925e-3

YucymoBasi KOHCTAHTa, HE copepzKallas TOYKM M SKCIOHEHTH, M3HAYalbHO pPacCMaTpPUBAETCsS Kak
KOHCTaHTa THUIIA integer, €ClIH €€ 3HAUYEHWE yMellaeTcsd B 32-OMTHBI THUI integer; 3aTeM Kak
KOHCTaHTa THUIa bigint, eclu eé 3HadYeHUe yMeIaeTcs B 64-OMTHEIM bigint; B IPOTUBHOM ClIydae
OHa MMPUHUMAET THUIl numeric. KOHCTAHTH, cogepaKalliie JeCATUYHBIE TOYKY U/UJTH 9KCIIOHEHTHI, BCeraa
CYMTAIOTCS KOHCTAQHTAMM THUIIA numeric.

HM3HayanmbHO HA3HAYEHHBIM THUII HAaHHBIX YMCJIOBOM KOHCTAHTHI 3TO TOJBKO OTIIPaBHAs TO4YKa [
aJITOPUTMOB OITpefieIeHus TUila. B 60JBIIMHCTBE CJIy4yaeB KOHCTaHTa OyJeT aBTOMaTU4YeCKHU IIpUBeeHa
K Haubojlee TIOOXOOAIIEMY THUIIY [JIsI OaHHOTO KOHTEKCTa. IIpu HeoOXOOUMOCTH BBHI MOXKETE
NPUHYOUTEJIFHO UHTEPIPETUPOBATh YHUCIIOBOE 3HAUYEHNE KaK 3HaYeHNWe ONpenesIEHHOT0 TUIla, IPUBES
ero TUII K Hy>KHOMY. Hanmpumep, Bbl MOXKeTe cesiaTh, YTOOHI YMCJIOBOE 3HAUYEHNE PAaCCMaTPUBAJIOCh KaK
uMerolnee TUII real (float4), HAIUCaB:

28



Cunrtakcuc SQL

REAL '1.23'" —— CTPOKOBHIHE CTHIb
1.23::REAL —-— cTunb PostgreSQL (UCTOpPUUECKUH)

Ha camoMm pene 3TO TONBKO YacTHBIE CJIyYad CHUHTAKCHCA NPUBENEHUS THUIIOB, KOTOPHIH Oymer
paccMaTpuBaThCS Haee.

4.1.2.7. KOHCTaHTbl Apyrux TUNoOB

4

KOHCT&HTY 00blYHO20 TUIIA MOXKHO BBECTH OOHUM U3 CIIeOYIOIIUX CcI10c000B:

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

TeKCT CTPOKOBOM KOHCTAHTHI IIePefaéTCs Ipoleaype npeobpa3oBaHus BBOAA OJIs TUIIa, 0003HAYEHHOT'O
30ech type. Pe3ymbTaToM CTAHOBUTCS KOHCTAaHTA YKal3aHHOTO TWMa. fBHOe MpPUBENEHWE THIIA
MOYKHO OIYCTHUTh, €CJIM HYXKHBIM TUN KOHCTAHTHI OMPENeseTCs OMHO3HAYHO (Hampumep, KOoraa OHa
TTPHUCBAaWBAETCS HETIOCPEACTBEHHO CTOOILY TabMUIIEI), TaK KaK B 9TOM ClIy4yae MPUBEIEHUE TPOUCXOIUT
aBTOMATUYECKH.

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

TakxKe MOXKHO 3amucaTh IPUBENEHNE TUIIOB, UCTIOJIb3YSI CUHTAKCUC (QYHKIIMM:

typename ( 'string' )

HO 9TO paboTaeT He 15 BCeX UMEH TUIIOB; MoApoOHee 06 3ToM HanucaHo B [logpasnene 4.2.9.
KoHcTpykumio ::, CAST() ¥ CHUHTAKCHUC BHI30Ba (QYHKIIMM MOXKHO TaK¥XKe MCIOIb30BaTh [IJIs
peoOpal30BaHUs TUIIOB OOLIYHEIX BEIPAXKEHUM BO BPEMS BEIIIOJIHEHU S, KakK onucaHo B [Togpasnerne 4.2.9.
Bo wu3bekaHne CHUHTAKCHUYECKOW HEONPEneEéHHOCTH, 3allUCh run 'crpoxa' MOIKHO HCIIOJIb30BaTh

TOJIBKO [MOJId YKa3aHHsA THIIA HpOCTOfI TEKCTOBOM KOHCTAHTHI. E]J_le OOHO OrpaHHW4YeHHNe 3alluCHU THII
'crpokxa': OH