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NpeoucnoBue

OTa KHuTa 9BJsieTCs oduitmanbHOM mokyMeHTalmeln PostgreSQL. Ona Oblyta HanmucaHa pa3padoTYnKaMu
¥ moOpPOBOIbIIAMH IIapajlJIEIbHO C Pa3paboTKOM IIPOrpaMMHOIO IPOAyKTa. B Hel OMHCHIBAETCS BCS
(pyHKIIMOHANIBHOCTD, KOTOPYIO OpHUIIMaIbHO HoaaepKUBaeT TeKymiasa Bepcusa PostgreSQL.

Yrto6nl TakoM O0JIbION 00BEM MHpOpManuu o PostgreSQL 6rvin1 ymo6oBapuM, 3Ta KHUTra pa3fesieHa Ha
yacTtu. Kaxpas 4acTh mpegHa3HadYeHa OMPeNesIEHHON KaTerOpUH IT0JIb30BaTeJIed MIIX II0JIb30BATENSIM
Ha pa3HEBIX cTagusax ocBoeHus PostgreSQL:

* YacTts I npencrasnsieT coboit HeopMaabHOE BBEIEHME OJIST HAUMHAOIINX.

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

e Yacts II] onuchEIBaeT YCTAHOBKY ¥ afMUHUCTPUPOBAHUE CepBepa. JTa YacTh OyIOeT Iojle3Ha BCEM,
KTO ucnojb3yet cepBep PostgreSQL mst caMBIX pa3HBIX LEJIEN.

* YacTts IV onuckBaeT IporpaMMHbe UHTEPGEHCH IS KITMEeHTCKUX mpuioxenuit PostgreSQL.

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

* Yacts VI cogepXUT cupaBoYHyio nHpopMaIiuiio o koMmaHgax SQL, a TakXKe KJIIMEHTCKUX 1 CEPBEPHEBIX
ImporpaMMax. 9Ta YacThb [OIIOJIHIET Apyrue nHopMauuei, CTPYKTYpPUPOBaHHOM 110 KOMaHaaM U
IIporpaMMaM.

¢ Yacts VII comepXuT pa3zHooOpa3Hyo uHdopMaliuio, moie3nyto aias pazpadoTuyukoB PostgreSQL.

1. YTo Takoe PostgreSQL?

PostgreSQL — 3T0 06beKTHO-PEJIAIIMOHHAS CUCTeMa ypaBieHus 6asamu gauubx (OPCYB]I, ORDBMS),
ocHoBaHHas Ha POSTGRES, Version 4.2 — niporpamMmme, pa3paboTaHHOM Ha pakybTeTe KOMIIBIOTEPHBIX
Hayk Kanudopnuiickoro yuusepcuretra B Bepknu. B POSTGRES nosiBunoch MHOXKECTBO HOBIIECTB,
KOTOpHIe OBIIM peann30BaHbl B HEKOTOPHIX KomMepueckux CYB]I ropasmo mo3gHee.

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

* CIIOXKHBIE 3alIPOCH

* BHEIHUE KJII0YU

* TPUITEPHI

* H3MeHseMEble IPeICTaBIeHUS
* TpaH3aKIUWOHHAas 1eJIOCTHOCTh
* MHOTOBEPCUOHHOCTH

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

* THIBI JaHHEBIX

*  ¢dyHKIIUM

* OIIepaTopHI

* arperaTHBle QyHKIUU

* MeTOIBI MHAEKCUPOBAHUSA
* IIpOLEAypHEIE S3BIKU

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

2. KpaTtkaa uctopusa PostgreSQL

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

2.1. NMNpoekT POSTGRES B bepknu

ITpoekt POSTGRES, Bo3rimaBmsieMbli mnpodeccopoM Maiikinom CToyHOpeWKepoM, CIOHCHPOBAJIHA
areaTctBo DARPA nipu Muno6opous: CIITA, YupasneHue BoOeHHEX ucciaemoBauui (ARO), HarmoHambHBIH
Hayunwii ®oupg (NSF) u kommanumsa ESL, Inc. Peanmzanms POSTGRES Hauamacek B 1986 T.
ITepBoHaYambHBIE KOHIIEIIIIMY CUCTEMEI OBLIM IIPEICTABIEHB B JOKYMeHTe ston86, a omucanue mepBoi
MOMeJ TN JaHHbIX TOSIBUIOCE B rowe87. ITpoeKT cucTeMbl HpaBuUI Toraa ObIT ITpeAcTaBieH B ston87a. CyTh
¥ apXUTEKTypa MeHe[Kepa XpaHuIuIna OblJIu pacnucaHsl B ston87h.

C tex mop POSTGRES mpoimés HeCKOIbKO 3TAlloB Pa3BUTHA. [IlepBas «memMoBepcusa» 3apaboTana B 1987
U Onma moka3aHa B 1988 Ha koHpepenmuu ACM-SIGMOD. Bepcus 1, omucanHass B ston90a, Oblnma
BEIIYIII€HA AJ19 HECKOJIBKUX BHEITHUX II0JIb30BaTenen B nioHe 1989. B oTBeT Ha KPUTHUKY IIE€PBOY CUCTEMBI
mpaBun (ston89), ona Orina mepemenana (ston90b), u B Bepcuu 2, BeIOyIlleHHOUN B mioHe 1990, Onlma
yKe HOBas cucTeMa npasui. B 1991 Brimiia Bepcusa 3, B KOTOPOU IOSBUJIACH IIOAAEPIKKa Pa3/IMYHEBIX
MeHeIXKepOoB XpaHUJUIA, YIyYIIeHHBINM MCIIOIHUTENL 3allpOCOB U IIepelrcaHHas CHUCTeMa ITpaBHIIL.
IMocnenpytomue BeITycKu m0 Postgres95 (cM. HuXKe) B OCHOBHOM OBIIM HAITPaBIEHHB Ha YyIydIIeHHE
TIOPTUPYEMOCTU U HaTEKHOCTH.

POSTGRES npumMeHsIcs Ojisd peaanu3alid MHOXKECTBA UCCIIEf0BAaTEIbCKUX U IIPON3BOACTBEHHEIX 3aay.
B mx umcne: cuctema aHanmm3a (QUHAHCOBBIX [OAHHBEIX, IAKET MOHUTOPHMHTIA PabOThI pPEaKTUBHBIX
mBurartesnied, 6a3a maHHBIX HAOMIOOeHMU 3a actepoumpgamu, 6a3a OAaHHBIX MEOUITMHCKOM MHMOpMammu,
HECKOJIbKO Teorpaduueckux uHGopMaumoHHEIX cucteM. POSTGRES TakXe WHCIIONb30BAJICSA OIS
o0ydJyeHHsT B HECKONIbKUX yHHBepcuTeTax. Hakonen, kommanus Illustra Information Technologies
(mo3xke craBlIasg 4dacThio Informix, KoTopas ceddac NpUHamiIeXuT [BM) BOCHOnb30Bajlack KOOOM U
Halljla eMy KoMMepueckoe npuMeHeHne. B KoHile 1992 POSTGRES cran ocHoBHOU CYB]l Hay4dHOTO
BBEIYHMCJIMTENBHOTO ITpoeKTa Sequoia 2000.

B 1993 umncno BHENMIHUX II0JIb30BaTelNlel ymBousiock. CTajio OYEeBUOHO, YTO OOCIIy>KMBaHME KoIa U
noamepzKKa 3aHMMaeT CIIMIIKOM MHOI'O BpEMEHU, U ero He XBaTaeT Ha uccienoBaHus. [[J1 CHUXKEHUS
aTo Harpy3ku npoekT POSTGRES B Bepkiiu 651 oduiinanbHo 3aKpHIT Ha Bepcuu 4.2,

2.2. Postgres95

B 1994 Ouppu IO u Oxonnu Yen mob6aBunu B POSTGRES uHTepmpeTtaTop s3biKa SQL. YKe ¢ HOBHIM
uMeHeM Postgres95 Ovl1 onyOnuKoBaH B MIHTepHeTe M Hadall CBOM IIYTh KaK IIOTOMOK pPa3paboTaHHOTO
B bepknu POSTGRES, ¢ OTKPBITEIM UCXOOHBIM KOIOM.

Kop Postgres95 6wt mpuBenéH B momHoe cooTBeTcTBue ¢ ANSI C u ymensbiuicsa Ha 25%. Brnarogaps
MHOKEeCTBY BHYTPEHHUX U3MEHEeHHH OH cTan OwicTpee u ymobOHee. Postgres95 Bepcum 1.0.x paboran
npuMmepHo Ha 30-50% OvicTpee POSTGRES Bepcuu 4.2 (mo tectam Wisconsin Benchmark). [Tomumo
WUCITPABJIEHUS OIINOO0K, TPOUIOIIIH CIIEAYIONINE U3MEHEHUS:

* Ha cmeny a3wiky 3anpocoB PostQUEL npumén SQL (peanu3oBaHHBIN B cepBepe). (MHTepdeiicHas
oubmuoTeka libpg yHacnenosana cBo€ umsa ot PostQUEL.) ITog3anpock! He oaaepKuBaIuCh 00
BeIxona PostgreSQL (cM. HMXKe), XOTS UX MOKHO OBLJIO UMUTUPOBaTh B Postgres95 ¢ momoisio
osb30BaTeNnbCKux pyHKIuM SQL. Briny 3aHOBO pealn30BaHEl arperaTHble QyHKIUM. Takxke
IIOSIBUIIACH IIOOOepXKKa npennoxenusa GROUP BY.

e [ng uHTepaKTUBHEIX SQL-3anpocoB Oniyia pa3paboTaHa HOBas IIporpamMma (psql), KoTopas
ucnonb3oBasia GNU Readline. Ctapas nmporpaMMa monitor cTtana He HyXKHa.

» TlosBunack HOBas KnueHTCKas 6ubnuoreka | i bpgt cl gns nmompepxxkku Tcl-knueHToB. [Tpumep
o6omouku, pgt cl sh, mpemcrasisin HOBble KoMaHabl Tcl mmst B3auMopmencTBus mporpaMm Tcl ¢
cepBepoM Postgres95.

* BBl yCcOBepIeHCTBOBAH HHTepdeic [ paboTel ¢ O0IbMUMH 00beKTaMu. EQUHCTBEHHEIM
MEeXaHM3MOM XPaHeHNs TAaKKUX JAaHHBLIX CTaJId HHBEPCHOHHBEIE 00heKThl. (MHBepcruonHas ¢aiaoBas
cucTteMa ObIJIa yaaneHa.)
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* VpamneHa cucTteMa IIPABUJI HAa YPOBHE 3K3E€MIIJIAPOB; II€PE3alluChIBAIOIINE IIDABUJIa COXPAHUIINUCE.

¢ C MCXOOHBIM KOOOM CTAaIX PACIPOCTPAHATLCSA KPaTKHe ONMMCAaHUS BO3MOXKHOCTEH CTaHOapTHOI'O
SQL, a Takxke camoro Postgres95.

e Ins coopku ucnomnb3oBancss GNU make (BMecto BSD make). KpoMe TOro, cTaiao BO3MOXKHO
ckoMnunupoBaTh Postgres95 ¢ HemogudunupoBauHou Bepcuedt GCC (6110 UCIpPaBIEHO
BEIPpABHUBaHNE JTaHHBIX).

2.3. PostgreSQL

B 1996 r. cTano moHATHO, YTO uMs «Postgres95» He BHIAEPXKUT HUCILITAaHHE BpeMeHeM. MBI BeIOpaiu
HOBoe mMs, PostgreSQL, oTpazxalomiee cBsi3p Mexknay opuruHaiabHeIM POSTGRES u 6omee mo3gmHUMU
BepcusaMu c nnogmepxkko SQL. B To ke BpeMs, MBI IPOLOJIZKUIIM HyMepaluio Bepcuii ¢ 6.0, BepHYBIINCH
K IIOCJIeoBaTeJIbHOCTH, HadaTou B poekTe bepknu POSTGRES.

Muorue npoponxkatoT HasbBaThb PostgreSQL umenem «Postgres» (Temepp yxKe peOko 3arjiaBHBIMU
OykBaMM) [0 TpaZuLUMU WIU OIS IIPOCTOTHL. OTO Ha3BaHUE 3aKPENUJIOCh KaK IICEBOOHUM WU
HedopManbHOEe 0003HAYEHNE.

B mponecce paspabotku Postgres95 ocHOBHBIMH 3amadaMM OBIJIM ITOMCK ¥ MOHMMAHHUE CYIIeCTBYIOIINX
npobiem B cepBepHOM Kome. C mepexonoM K PostgreSQL akIleHTH CMECTHUIIMCH K peanu3allid HOBBIX
byHKIIME 1 BO3MOXKHOCTEN, XOTsI paboTa IIPOA0JIZKAaeTCsI BO BCeX HalpaBJIEHUSX.

ITogppoOHee y3HATH O TOM, YTO ITpoucxonuio ¢ PostgreSQL ¢ Tex mop, MoxkHO B [Ipunoxenuu E.

3. CornawieHusn

Cnepyrolye COrJIalle st KCIOJIb3YIOTCS B OMMCAHUSIX KOMaHI: KBagpaTHbIe CKOOKY ([ 1 ] ) 0003HaAYAIOT
HeoOs3aTenbpHble YacTu. (B ommcanuu kKoMaHm Tcl BMeCTO HMX HCIIONB3YIOTCS 3HAKHU BOIpoca (?), Kak
npuHaTo B Tcl.) ®durypurie ckoO6ku ({ u }) u BepTuKanbHas 4yepTa (| ) 0603Ha4aT BEIOOP OOHOTIO U3
MIPEIIOKEeHHBIX BApUAHTOB. MHOTOTOYHE (. . . ) O3HAYAET, YTO IPEIBIAYIIHUHN 3JIEMEHT MOKHO ITIOBTODPUTE.

WHorma mns sicHOCTH KomaHmwel SQL mpemBapsioTCs MPUTAIIeHHeM =>, a KOMaHOH O000JI0UKu —
npuriameHuem $.

IMog admuHucmpamopom 3mech OOBIYHO TTIOHMMAETCST YEeJIOBEK, OTBETCTBEHHBIN 3a YCTAHOBKY U 3aIyCK
CepBepa, Torga Kak Nno/b308ameab — KTO YIOOHO, KTO UCIIOIb3YET MJIM JKEeJIaeT WUCIIOIb30BaTh JII000M
KOMIOHEHT cucteMbl PostgreSQL. OTu ponu He ciiefyeT BOCIPUHUMATH CIIUIIKOM y3KO, TaK KaK B 9TOU
KHUTEe HeT ONpefeIeHHBIX AONYIIeHUN OTHOCUTEIBHO IPOIeAypP CUCTEMHOTO afMUHUCTPUPOBAHUS.

4. NMonesHble pecypchbl

IToMuMO 3TOM MOKYyMEHTAlMU, TO €CTh KHUTH, €CTh U OPYTUe PeCypCHl, mocBAIEHHbEe PostgreSQL:

Wiki
Buku-pazden cauita PostgreSQL comepxut FAQ (COMCOK HONyJIAPHEIX BOIPOCOB), TODO (CIUCOK
MIPENCTOAIUX Ie/I) U ToAPoOHYyI0 MHDOPMAIIUIO IT0 MHOTUM TeMaM.

OCHOBHOU CauT
Catim PostgreSQL comepzxuT moapoOHOe OmMMCAaHMWE KaxKOOr'o BBIITYCKAa M APYTYI0 HHOOPMAIIHIO,
KOoTopas ToMoxkKeT B pabote unu urpe ¢ PostgreSQL.

CnucKu pacChlUIKHT

CHI/ICKI/I PaCCHIJIKHU — IIogxoasdaIiiee MmeCcTo OJjid Toro, LITO6I>I IIOJIYYUTE OTBETHI Ha BOIIPOCHI, ITIOOAEJINTECA
CBOUM OIIBITOM C JIPYTHMH I10JIb30BATEJIIMU U CBSI3aThCSA C pa3dpaborumkamu. [logpobHee y3HATH O
HUX MOXKHO Ha caite PostgreSQL.

Br1 camnu!

PostgreSQL — mOpoekT open-source. A 3HAYWT, IOOOepPXKKa €ro 3aBHCHUT OT CO00O0IIecTBa
mmonb30oBaTesied. HaunHast ncnonb3oBaThk PostgreSQL, BeI 6ymeTe monaraThCs Ha SIBHYIO UIX 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 kaxkmgoMm oTuéTe 00 omubKe clemyeT yKa3aTh:

TouHy0 MOCIemoBaTeIbHOCTh IeUCTBUY HJI BOCIIPOU3BEeOEeHUS IIPo0IeMbl, HaUYuHAas C 3anycka
npoepammbsl. OHa OOJIKHA OBITH CAMOOOCTATOYHOM; €CJIM BLIBOM 3aBUCHUT OT JAHHLIX B TaOIHUIIAX,

TO HEIOCTATOYHO COOOIINTEL OOuH JuIlh SELECT, 6e3 IIpedIecTBYIOIIUX onepaTopoB CREATE

TABLE u | NSERT. ¥V Hac He OymeT BpeMeHHU, YTOOB BOCCTaHABJIMBATh CXeMy 0a3hl JaHHBIX IO
IIpemoCTaBJIeHHON HHGOPMAIIUH, U eCJIM HPeanojiaraeTcs, YTo Mbl OyieM co3maBaTh CBOM TECTOBBIE
OaHHBIE, BEPOSITHEE BCETO MBI IIPOIIYCTUM 3TO COOOIIIeHHE.

Jyamuit popmaT TecTa st mpobiem ¢ SQL — ¢aiin, KoTOpEIM MOXKHO ITepegaTsk mporpaMmme psql

u yBuOeTh npobnemy. (U ybemurech, 4To B BareM ¢atise ~/ . psql r ¢ Hudero HeT.) CaMbIii IPOCTOM
cr10co0 MMONMYyYUTh TAaKOM (aiiyi — BEITPY3UTH 0ObSIBIEHUS TaOJIUI ¥ JaHHbIE, HEOOXOOUMEbIE IS
CO3HaHUs IIOJIUTOHA, C IOMOIIBI0 pg dump, a 3aTeM moOaBuTh ITPo6IeMHBIN 3anpoc. [TocTapaiTecs
COKPATHUTL Pa3Me)p Balllero TeCTOBOTO HMPHUMepPa, XOTs 9TO He abcomoTHO HeoOxoquMo. Ecnu omrmrbka
BOCHPOUM3BOIOMUTCS, MBI HaWgEM €€ B 1I000M CITydae.

Ecnu Bamie IpunoXeHUe UCIIONIb3yeT KaKOU-TO IPYTroX KINEeHTCKUHM nHTepdeuc, HanpuMep
PHP, noxarnyiicTa, IONBTalTeCh CBECTH OMMOKY K ITPOOIeMHEIM 3arpocaM. Ml Bpsan nu 6yneM
yCTaHaBIUBaTh BeO-cepBep y cebs, 9ToORI BOCIIPOM3BECTH Ballly mpobnemy. B mobom ciy4dae
IIOMHUTE, YTO HaM HYKHEI Ballli KOHKpPEeTHLIe BXOOHEIe (aiisbl; MBIl He OyoeM ragaThb, 4YTO
rmoagpa3syMeBaeTcs B CO00IeHnH 0 mpobieMe ¢ «6onpimmMu daiiaMu» uinu «0a30i CpegHero
pa3Mepa», TaK KakK 9TO CJIUIIKOM PacCIybIBYaTHE TIOHATHUS.

Pe3ymnbTaT, KOTOPHIM BH IONTy4daeTe. [loxkamylicTa, HE TOBOPUTE, YTO YTO-TO «He paboTaeT» HIIN
«coout». Ecnu ecThb coobiienne 00 olrmbKe, IOKAXKHUTE ero, JaXkKe eCJIi Bhl ero He IIOHUMAaeTe.
Ecnu mporpaMMa 3aBepIlaeTcsi OIHOKOM OIIepPaIrMoOHHON CHCTEeMEI, COO0IINTe KaKou. Mnu ecinu
HUYEero He ITPOUCXOOUT, OTPa3uTe 3TO. [laxke eClIy B Pe3yJIbTaTe Balllero TeCcTa MPOUCXOOUT COOM
ITPOTrpPaMMEI MJIM YTO-TO OYEBUHOE, MBI MOXKeM He HabmomaTk 3Toro y cebs. IIpoie Bcero 6ymeT
CKOITMPOBATL TEKCT C TePMHHAJIA, €CJIH 3TO BO3MOIKHO.

IIpumMeyanue

Ecnu BEI ynoMuHaeTte coobiienne 00 ommbKe, IMoXKanyHuCcTa, yKaXKUTe ero B Haubojee IMOTHOMH
dopme. Hanpumep, B psql, mist aToro cHavasna BeimonHuTe \ set VERBOSI TY ver bose.

Ecnu BB IuTHPYyeETE COOOIIEHUS U3 )KypHaa COOBITHI cepBepa, IIPUCBONUTE MapaMeTpy
BBIIIONTHEHUS log error verbosity 3HaueHue ver bose, 4ToOB KypHan OblT Hauboee
TIOOPOOHEIM.

IIpumMeyanue

B cnyuae daTanpHBIX OmIMO0K COOOIIEHNEe Ha CTOPOHE KJIIMEeHTa MOXKET He COoepzKaTh BCIO
HeoOxomuMyto nHpopmanuio. [ToxkasnyicTa, TakXKe H3yIUTe KypHAall cepBepa 0a3 maHHBIX.
Ecnu coobiienust )KypHaja y Bac He COXPaHSIOTCS, 3TO IMOAXOOSIITHUYN TOBOM, YTOOBI HavaTh
COXPAaHSTDh UX.

O4eHb BaXXHO OTMETUTD, KaKOHM Pe3yJIbTaT Bbl OKUOAIN ITOMYYUTE. ECIIU BB IPOCTO HAOUIIETE «ITa
KOMaH[Ia BBIJAET 3TO.» UJIN «IDTO He TO, UTO MHE HYKHO.», MBIl MO2KEM 3allyCTUThH Balll IPUMED,
IIOCMOTPETh Ha PEe3yAbTaT U PEeIlIuTh, YTO BCE B MOPSAOKe M HUKAKOM omnbKy HeT. He 3acTaBisaiTe
HacC TPaTUTh BpeMs Ha paciIindpoBKY TOYHOTO CMBIC/IA BalllMX KOMaH[. B 4aCTHOCTH, BO3[IePKUTECH
OT YTBEPXKIOEHUM THUIIAa «DTO He TO, 4TO AesnaeT Oracle/monoxkeHo mo ctaHgapTy SQL». BHISICHSTS,
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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 mapaMeTphl KOMaHOHOM CTPOKHY M OPYyTrHe ITapaMeTpPHl 3allyCcKa, BKII0Yasi BCe CBSI3aHHEIE
rmepeMeHHbIe OKPYKEeHHUs UiIH (aiabl KOHPUTYpalluyu, KOTOPEEe BBl U3MeHsIu. [1oxkayicTa,
IIPeOOCTaBIISINTe TOYHBIE CBegeHus. ECIy BBl HCIIONIb3yeTe TOTOBLIM AUCTPUOYTHUB, B KOTOPOM
cepsep Bl 3amyckaeTcs mpu 3arpy3Ke CHCTEMBI, BaM CJIeOyeT BHISICHUTD, KaK 3TO IIPOUCXOOUT.

e Bcé€, 4uTo BH fieJlajii He TaK, KaK HalluCaHOo B WHCTPYKIHUAX I10 YCTaHOBKE.

* Bepcuro PostgreSQL. YTo6®I BEISICHUTD BEPCUIO CEPBEPA, K KOTOPOMY BHI ITOAKJTIOUEHBI, MOXKHO
BHIIIOJIHUTE KoMaHAy SELECT ver si on(); . BOJBIIMHCTBO UCIOIHAEMBIX IIPOTPaMM TakKXKe
MOAOepPKMBAIOT TapaMeTp - - Ver Si on; KaKk MUHUMYM [IOJI2KHO paboTaTh post gres --versionu
psql --version. Ecnu Takas GyHKIINS UIU TapaMeTpPhl He MOOAePKUBAIOTCS, BEPOSITHO Ballly
BEPCHIO IaBHO ITopa 0OHOBUTE. Ecjiu BB UCHIONB3yeTe OUCTPUOYTUBHEIN ITakeT, HanmpuMep RPM,
COOOIIIHMTE 3TO, BKITIOYAS IIOJIHYIO BEPCHUIO 9TOTO makeTa. Eciiu xke BH paboTaeTe co cHUMKOM Git,
YKaXuTe 3TO U XeIll nocnenHeﬁ IIPaBKH.

Ecnu Bama Bepcus crapee, ueM 11.12, MBI ITOYTH HaBepHSIKa IOCOBETYeM BaM OOHOBUTHCS. B
KaXIOM HOBOM BBITYCKE OYEHb MHOT'O YIYUIIIeHUN U UCIIPaABIeHUM OIMOOK, TaK YTO OIMUOKa,
KOTOPYIO BH BCTPETHUIN B cTapou Bepcuu PostgreSQL, ckopee Bcero yxe ucnpaBiieHa. Mbl
MOXKeM 00eCIIeYUTh TOJILKO OTPAaHUYEHHYIO MOANEePKKY [/ TEeX, KTO UCIOIb3yeT CTaphle BePCUU
PostgreSQL; ecnu BaM 3TOr0 HEZOCTATOYHO, IOAyMauTe 0 3aK/II0UYEeHNU JOTr0BOpa KOMMEPUYECKOU
OAOEPKKU.

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 Ba1 oT4é€T 06 ommbKe He OyAeT KpaToK. Y TajlaHTa eCcTh ellé u 6pat. JIydire coo0IInTh
000 BCEM cpa3y, yeM MBI OyOeM IIOTOM BBHIYKHMBaTh QakKThl U3 Bac. C APYro¥ CTOPOHBI, ecyiu (amiibl,
KOTOPEIE BbI XOTUTE ITI0Ka3aTh, BEJIUKY, IIpaBUIbHEee OyIeT CHavasla CIPOCUTD, X04YeT JIU KTO-TO B3TJITHYTh
Ha HUX. B smol cmamve BE Hall€Te OPYyTUe COBETH 110 COCTaBIIEHNIO OTYETOB 00 ommbKax.

He TpaThTe BCE CBOE BpeMs, YTOORI BEISICHUTD, IIPU KaKUX BXOTHBIX JAaHHEIX MCYe3aeT npobiiema. ITo BPS[
JIV TIOMOZKET PeIuTh e€. Eciu BRIICHUTCS, 4TO OBICTPO MCIIPABUTH OMMOKY HEIb3s, TOTHa Y Bac Oymer
BpeMsi HauTH O0OXOZHOM IIyTh U COOOIUTL O HEM. U OmsITh K€, He TpaTbTe CBOE BpPeMs Ha BHIICHEHUE,
MoYeMy BO3HHMKAET 3Ta omnOKa. Mbl HalgéM €€ NPUYIUHY AOCTAaTOYHO OBICTPO.

Coobmrass 006 omubKe, cTapaiiTech He [OONMYyCKaTh IIYTAHHWIEI B TepMHUHAX. [IporpaMMHBIM MaKeT B
nenoM Has3biBaeTcsi «PostgreSQL», mHorma «Postgres» mmst KpaTkocTtu. Eciy BB TOBOPUTE MMEHHO
O CEepBEpPHOM IIPOIlecce, YIIOMSHUTE 3TO; He ClegyeT IoBopuTh «cboit B PostgreSQL». COoit ogHOTO
CEepBepHOTOo IIpoliecca KapanHaIbHO OTINYaeTCsl OT cO0sI pOOUTEILCKOT0 ITpollecca «postgres», I03TOMY,
mozKaJjiyiicTa, He Ha3bBaliTe «CcO0eM cepBepa» OTKI/IIOYEHHE OOHOI0 M3 MNOOUYMHEHHBIX CEPBEPHBIX
IpoIeccOB M HaobGopoT. KpomMe TOro, KIMEeHTCKHE IIPOTPaMMBI, TaKWe KaK WHTEPAKTUBHBIN «psql»
CYILIECTBYIOT COBEPIIEHHO OTHENIbHO OT cepBepHOM uYacTu. [lo BO3MOXKHOCTU IIOCTapailiTeCh TOYHO
yKasarThb, Irge HabniomaeTcs npobieMa, Ha CTOPOHE KIIMEeHTa WUIIN cepBepa.

5.3. Kypa coobwaTb

B ofOmeM cioydae IIOCBEIIaTh CcooOIIeHusT 00 omwmbKax CciaegyeT B CIKMCOK  PACCBHIIKH
<pgsql - bugs@i st s. post gresql . org>. Bam Hagmo OymeT HammcaTh WHOOPMATUBHYIO TEMY MHCHMA,
BO3MOZKHO BKJIIOUHB B HEé 4acTb CO0OIIeHus1 00 oIInoKe.

Emé omuH BapuaHT OTIIPAaBKU COOOINEHUS — 3aloJIHUTh OTYET 00 ommbKe B BebG-hopme Ha cailime
npoekma. B aToM ciydae Ballle cooOleHue OymeT aBTOMAaTHUYECKH OTIIPABIIEHO B CIIMCOK PACCBUIKU
<pgsql - bugs@i st s. post gresql . org>.
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Ecnu BBl cooOlljaeTe 00 OIIMOKE, CBA3aHHON C 0€30IMaCHOCTBIO, U He XOTUTEe, YTOORI Ballle COOOIeHUe
MIOSIBUJIOCHh B MYOGIMYHLIX apXHBaxX, He OTIIPaBiSiTe ero B pgsql - bugs. OO0 ysI3BUMOCTSX BBl MOXKETE
HanucaTh B 3aKPHITYIO I'PYIIYy <security@ost gresql . or g>.

He mocwinatite cooOmieHmsi B CIOHUCKM  PACCBUIKM  [JIsT  IIOJIb30BaTeJIeM, HaIpuMep B
<pgsql -sqgl @i sts. postgresql.org> unu <pgsql -general @i sts. postgresql.org> I9Tu pacChUIKHA
TpemHa3HAYeHH [JIsT OTBETOB Ha BOITPOCH IOJTh30BATENIEH, U UX IMOAITUCYUKYN OOBIYHO HE XOTSIT II0JIy4aTh
coobmmenus 06 omuOKax, 60jee TOTO, OHU BPSI IX UCIPABIT UX.

Takxe, MOXKaJIyucTa, He OTIIPaBJIsIUTE OTYETH 06 ommnbKax B CIINCOK
<pgsql - hackers@i sts. post gresql . or g>. DTOT CIIKMCOK IIpeaHa3Ha4YeH O 00CyXKaeHus pa3paboTKu
PostgreSQL, u OymeT nydille, ecnu cooOuieHus 00 omubkax OyAyT CYLUIECTBOBAThH OTHEJIbHO. MEI
mepeHeceéM obCyKaeHMe Balle ommbKy B pgsql - hacker s, ecnu mpo6ieMa moTpebyeT HOTIOTHUTEILHOTO
paccMOTpeHUs.

Ecnu BB CTONKHYIUCE C OIIMOKOM B MOKyMEHTALWH, JIYYIlle BCero HamucaTh 00 9TOM B CIIMCOK PACCHIIKH,
TIOCBSIIEHHBIN HOKyMeHTauuu, <pgsql-docs@i sts. postgresqgl.org>. I[loxkanyiicTta, mocTapaiTech
KOHKPETU3UpPOBaTh, KaKas 4acTh JOKyMEHTAIlUU BaCc He ycTpauBaer.

Ecnu Bamra omuOKa CBsi3aHa C IEPEHOCUMOCTRIO Ha HEIOANePKUBaeMoH InaTdhopMe, OTIIPaBbTE ITUCHMO
o ampecy <pgsql - hackers@i sts. post gresql . or g>, 9ToOHI MHI (¥ BBI) CMOTJIM 3allyCTUTh PostgreSQL
Ha Ballel miaatdopMme.

IIpumMeuyanue

BBI/IJIy OI'POMHOTIO KOJIM4YECTBA CIlaMa IIKMChbMa BO BC€ 3TU CIIMCKH PACCHIJIKK IIPOXOOAT MOOepPalulo,
€CJI¥ OTIIPaBUTEID He MMOAIMCAH Ha COOTBETCTBYIOIIYIO PACCHIJIKY. TO O3HA4YaeT, YTO HallMCaHHOe
BaMU IIMCEMO MOXKET IIOABHUTBECA B PACCEHIIIKE IIOCJIe HGKOTOpOfI 3aJEPXKKH. Ecnu BBI XOTHTE
TMOANMCAThCS Ha 9TU PACCHUIKU, moceTute hitps:/lists.postgresql.org/, 4TobGB 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

IIpexkpe 4eM BBl CMOXKeTe HCHONIb30BaTh PostgreSQL, BbI KOHEYHO AOJIZKHEI €r0 YCTaHOBUThE. OOHAKO
BO3MOZKHO, 4TO PostgreSQL yxKe ycTaHOBJIEH y Bac, 100 IIOTOMY YTO OH BK/IIOYEH B Ballly OIEPaAllIOHHYIO
cucTemy, Tu0O0 ero YCTaHOBHUJI CUCTEMHBIM agMUHUCTPATOpP. ECu 3TO Tak, 06paTuTECh K MOKYMEHTAIIUN
II0 ONIepanuOHHOW CHCTEMe WIM K BalleMy agMHUHHUCTPATOpPy W y3HauWTe, KakK IOIy4YuTh OOCTYI K
PostgreSQL.

Ecnu xe BB He 3Haere, ycraHOBJeH nu PostgreSQL wunm MOXKHO 1M HCIOJIb30BaTh €r0 O
9KCIIEPUMEHTOB, TOT[a IIPOCTO YCTAaHOBUTe ero camu. Crenatb 3TO HECJIOXKHO K 3To0 Oymer
xopomuM yrupaxkHeHueM. PostgreSQL MoxKeT yCTaHOBUTH J1t000¥ OOBIYHBIM IIOJTH30BATENIb; IIpPaBa
cymnepnoJsib30oBaTensd (root) He TpeOyOTC.

Ecnu BH ycraHaBimuBaeTe PostgreSQL camocTosiTenbHO, oOpaTuTech K ['7maBe 16 3a MHCTPYKLUUSIMU
II0 YyCTAHOBKE, a 3aKOHYMWB yCTAHOBKY, BEPHUTECH K 3TOMYy BBefeHHI0. O0s3aTellbHO IPOYUTAUTE U
BBIIIOJIHUTE YKa3aHUS 10 YCTAHOBKE COOTBETCTBYIOIINX IIEPEMEHHBIX OKPY2KEHU .

Ecnu Baml agMUHHCTPATOP BBIIOJHUAJI YCTAHOBKY HE C IlapaMeTpaMy II0 yYMOJYaHWIO, BaM MOXKET
moTpebOBaThLCA MPOJENaTh HOIOTHUTENBHYI0 paboTy. Hanpumep, eciu cepBep 6a3 JaHHBIX YCTAHOBJIEH
Ha yOaJIEHHOM KOMITBIOTEPE, BaM HYXKHO OyOeT yKas3aTh B IEPEMEHHON OKpPyXeHus: PGHOST mMs 3TOTO
KoMIbioTepa. BeposiTHO, Takke MPUOETCS YCTAHOBUTH IIEPEMEHHYIO OKpyKeHust PGPORT. To ecTs, ecnu
BBl IIBITAETECH 3AIMYCTUTh KJIMEHTCKOE IIPUI0XKEHWE M OHO COO0IIaeT, 4TO He MOXKET IMOOKITIOUUTECS K
0a3e OaHHBIX, BBl OOJIKHBI OOPATUTHCS K BaIleMy afgMHUHUCTPATOPy. Ecim 3TO BEI caMu, BaM ClIeOyeT
00paTHUTHCS K JOKYMEHTAuN U YOeOUTHCS B IPaBUIBHOCTH HACTPOUKYU OKpPYKeHusi. EC/Tu BB He OHSIH,
0 Y4E€M 37IeCh UOET Peub, IepelauTe K CIeOyolleMy pa3feny.

1.2. OCHOBbI apXUTEKTYpbl

IIpexne dyeM IIPONOJIKUTHL, BEL HOJIXKHBI pa300paTbCs B OCHOBAX apXUTEKTyphl cucTteMbl PostgreSQL.
CocTaBuB KapTHUHY B3auMopencTBus dacted PostgreSQL, BEI cCMOXKeTe Nydllle IIOHATH MaTepHal 3TOU
TJIaBHL.

T'oBOps TEXHUYECKUM sI3HIKOM, PostgreSQL peanun30BaH B apXUTEKTYpPe KIUEHT-cepBep. PaGounii ceanc
PostgreSQL BkIo4aeT Clenyiomre B3auMOOeNCTBYIOIINE IIPOLEeCCH (IIpOrpaMMEI):

e T'7aBHBIN CepPBEPHLIN IIPOLECC, YIIPaBsAomni ¢gaiimamMmu 6a3 JaHHBIX, TPUHUMAIONIUN ITOOKIIIOYEHUS
KJIMEeHTCKUX IIPUJIOKEHUH U BHIIOTHAIOMNY pa3/INYHEIE 3alIPOCH KJIMEHTOB K 0a3aM JaHHBIX. JTa
nporpamMmMa cepBepa Bl Ha3blBaeTcs post gres.

* KnueHTCKOe IIPUIOKEHME 0JIh30BaTENS, XKeJlalollee BHIIOJIHITL Oepaliy B 0a3e JaHHBIX.
KnueHTCKUE TPUIIOKEHUS MOT'YT OBITh OUYeHb PAa3HOOOPa3HBIMU: 3TO MOXKET OBITh TEKCTOBAS
YTUNIUTA, TpaduiYecKoe IIPUI0KeHNe, Be0-cepBep, UCIIONb3YIoNni 6a3y JaHHBIX AJIsT OTOOpaKeHus
BeO-CTpaHUII, MIIN CIIEIMaTU3UPOBAaHHBIN HHCTPYMEHT ayist obcimyxkuBanus BII. HekoToprie
KJIMEeHTCKHE ITPUII0KEHUS ITOCTABMISAIOTCS B cOocTaBe mucTpubyTuBa PostgreSQL, ogHako
OOJIBLIITMHCTBO CO3[Al0T CTOPOHHHNE Pa3paboTUUKH.

Kak u B Opyrux TUNUYHEBIX KIHEHT-CEPBEPHEIX IPUWIOXKEHUAX, KIUEHT U CepBep MOTYT paclojlaraThCs
Ha pa3HBIX KOMIIbIOTEpPax. B aToM cnydae oHu B3amMopeHcTBYIOT o cetu TCP/IP. BaxxHo He 3a0vIBaTh
9TO ¥ IIOHUMATH, YTO (ailyIbl, HOCTYIIHEIE HA KIMEHTCKOM KOMIIBIOTEPE, MOTI'YT OBITh HENOCTYIIHEI (MU
OOCTYIIHBI TOJIBKO IIOJ IPYTUM UMeHeM) Ha KOMIIbIOTepe-CepBepe.

CepBep PostgreSQL MoxkeT 06CITyKMBaTh OMHOBPEMEHHO HECKOIBKO IOOKIIOYEHUMN KITUEHTOB. [
9TOTO OH 3allyCKaeT («IIOpoXKIoaeT») OTHEIbHBIN IIPOLeCcC OIS KaXXAoro IMogK/IIodYeHnsI. MoXHO CKa3aThb,
YTO KJIHMEHT W CepPBEePHEBIN IIpoIllecCc OOIaloTCs, He 3aTparuBas TJIaBHEIM IIporecc post gres. Takum
006pa3oM, TJIaBHLIN CEPBEPHLIN ITPOIleCcC Bcerga paboTaeT 1 0KHUAaeT MOOKITIOUEeHU S KITMeHTOB, ITPUHUMAast
KOTOpHIE, OH OpraHU3yeT B3aUMONEMNCTBHE KJIMEHTa W OTHEIbHOT0 cepBepHOro mpoilecca. (KoHedyHO
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BCE 3TO IPOUCXOOUT HE3aMETHO [JIsl II0JIb30BaTeJIsI, a 9Ta CXeMa pacCMaTPUBAETCS 3OeCh TOJBKO OJIS
TIOHMMAHUS.)

1.3. Co3paHue 6a3bl AaHHbIX

HepBoe, KaK MOZXKHO IIPOBEPUTH, €CThb JIM Y BaC OOCTYII K CEepPBEPY 0as OAHHBIX, — 3TO IIOIIBITATHCSA
co3maTth 0a3y maHHBIX. PaboTaromuii cepBep PostgreSQL mMoxkeT ynmpaBisaTh MHOXKEeCTBOM 0a3 [JaHHBIX,
4TO IIO3BOJIAET CO30aBaTh OTHOEJILHEBIE 0a3nl OAaHHBIX OJIS1 PA3HBIX ITPOEKTOB U OoJIb30BaTeJe.

B03MOKHO, Ball afMUHUCTPATOP yKe co3pan 0a3y HOaHHBIX OJIS Bac. B 9TOM ciy4ae BBl MOXKeETe
IIPOIIYCTUTD 9TOT STAIl U IEePEUTHU K CIIeAYIOIIeMy pa3meny.

151 co3maHus 6a3kl MaHHBIX, B 3TOM IIpUMepe Ha3BaHHOM nydb, BEIIOTHUTE CIIEOYIOITYI0 KOMaH/IY:
$ createdb nydb

Ecnu BbI HEe yBUOUTE HUKAKUX COOOIIEHMM, 3HAYUT OTlepaliys Obljia BEIIIOTHEHA YCIIEIITHO U ITPONOJIKEeHNe
9TOTO pa3fesia MOXKHO IPOIYCTUTh.

Ecnu BBl BUOUTE COODIIEHUE TUIIA:
creat edb: command not found

3HauuT PostgreSQL He ObUT yCTaHOBJIEH NpaBuiibHO. JIuG0 OH He yCTaHOBJIEH BooOIlle, 160 B IIYTh
TMoMCKa KOMaH[ 000M0YKM He BKJIOYEH ero KaTasor. ITompoOyiiTe BEI3BAaTh Ty XK€ KOMaHOy, yKa3aB
aOCONMIOTHRIN Y Th:

$ /usr/local/pgsqgl/bin/createdb nmydb

Y Bac aToT IIYTb MOXKET OBITh OPpyrum. CBSIZKUTECH C BalllUM AOIMUHHUCTPATOPOM HUJIN ITPOBEPLTE, KAK ObLIH
BEITIOJTHEHBI MHCTPYKIWU II0 YCTAHOBKE, YTOORI HUCIIPABUTE CUTYAllUIO.

EI.T.Ie OOVH BO3MOXKHBINA OTBET:

creat edb: ## ####AHH HAHHAHSHHAHH # ###AH postgres:
#i HHAHHAY SRR # #H#AH#E. No such file or directory
#H# HHAHHBHAHHRHT HHHHAHHE BHERHARE # AHAHHR
HHHHBHHHAS HEFHHE Uni x- ##88#4 "/ tpl . s. PGSQL. 5432" ?

9To 03HAYAET, YTO cepBep He paboTaeT unu cr eat edb He MOXKeET K HEMY MOOKTIOYUTLCSA. M B 9TOM ciiydae
TIEPECMOTPUTE WHCTPYKLIMHU 10 YCTAHOBKE UJIM 00PaTUTECH K aIMUHHUCTPATODY.

TakXxe BBl MOXKETe IIOJIyYUTh COOOIIeHue:

createdb: ## ######E HAAHHBHHHARY # #HH### postgres:
HHHHE,  HEHH "] oe" #E HHAHHHRHHY

roe ¢urypupyeT Ballle MM IIOJIb30BaTeIs. ITO TOBOPUT O TOM, UTO aIMHUHUCTPATOp He CO3mall
y4e€THylo 3anuchk PostgreSQL mns Bac. (YuéTHble 3anucu PostgreSQL oTnmyaloTcs OT YYETHHIX 3aIlncei
IoNb30BaTesNiell ONepalnuoHHON cucTeMbl.) Ecinu BEI caMu gBIseTeCh afMUHUCTPATOPOM, IIPOUYUTaAUTE
I'maBy 21, rme HammcaHO, KaK CO30aBaTb YYETHBIE 3amucu. [ co3maHUSA HOBOTO IMOJIH30BaTEIS
BBl JOJI2KHBI CTaTh IIOJIb30BATEIEM OIEPAIIMOHHOM CHCTEMHI, IIOH MUMEHEM KOTOPOro OBUI YCTAaHOBJIEH
PostgreSQL (o6prgHO 2TO postgres). Takke BO3MOXKHO, YTO BaM Ha3HAYEHO HMMS MOJIb30BATEIIs
PostgreSQL, He coBnaparinee ¢ BammuM umMeHeM B OC; B 3TOM CJIydae BaM HY2KHO SIBHO yKa3aTh Ballle
umsa nonb3oBaTensa PostgreSQL, ucnonb3ys K04 - U MIU YCTaHOBUB IIEPEMEHHYIO OKpyKeHus PGUSER.

Ecnu y Bac ecTh yuéTHAs 3alKCh IIOJIL30BATE IS, HO HET MpaB Ha co37aHue 0a3bl MAHHBIX, BBl YBUOUTE
COOOILIIeHue:

creat edb: ##H#A#N HHHH HHHBHY #H HEHHTRE
BHBHEH, HEH HHEH HE BHBHBHEH HEHE HEHBHE

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.

Brel Takke MoOzxKeTe co3gaBaTh 0a3bl MAHHBIX C APYrUMHU uMeHaMmu. PostgreSQL mo3BosnseT co3maBaTh
CKOJIBKO yrofmHo 6a3 maHHBIX. MiMeHa 6a3 JaHHBIX OOJIKHEI HAYMHATHCSA C OYKBHL U OBITH He ONUHHee 63
CUMBOJIOB. B KauecTBe nuMeHM 6a3bl JaHHBIX yIOOHO MCIIONIH30BATh Ballle TEKyIlee MM II0JIb30BATEJI.
MHorue yTHUIUTH IIPEAIoaraloT TakKoe MM II0 YMONIYaHWIO, TaK YTO BEl CMOZXKETe YIPOCTUTL BBOT
KoMaHz. YToOkl co3naTh 6a3y DaHHEBEIX C TAKUM UMeHeM, IIPOCTO BBEOUTE:

$ createdb

Ecnu BBl GOombllle He XOTUTE MCIIONb30BaTh Ballly 6a3y AaHHBIX, Bl MOXKeTe yHanuTth e€. Hampumep,
ecu BHI Biiafienel] (co3maTenb) 6a3bl JaHHBIX Mydb, BEI MOXKeTe YHUYTOKUTD €€, BEIIOJIHUB CJIEAYIOIIYIO
KOMaHIy:

$ dropdb nydb

(9ta KomMaHOa He cuuTaeT uMeHeM B]l M0 yMOT9YaHUIO UMS TEKYIIETr0 II0JIb30BATEsI, BhI MOJIKHEI SIBHO
yKa3zaTh ero.) B pe3ynbsraTe 6ymyT GU3NUYECKU yaaneHbl Bce ¢Gaiiibl, CBsI3aHHbIe C 6a30¥ JaHHBIX, M TaK
KaK OTMEHUTD 3TO AeHCTBHUE HeIb3s, HEe BRHITIONHSANTE €ro, He IOOyMaB O IIOCJIEICTBUSIX.

Y3HaTh 0 KOMaHmax cr eat edb u dr opdb Gomnbiie MoXKHO B cupaBke createdb u dropdb.

1.4. MopkniovyeHUue K 0Daze AaHHbIX

Co3maB 6a3y maHHBIX, BBl MOXKeETe 00paTUThCS K HEu:

* 3amnycTuB TepMHUHaJIbHYIO IporpaMMmy PostgreSQL mopn Ha3BaHUeM psql, B KOTOPOU MOXKHO
WHTEPaKTUBHO BBOOUTH, peJaKTUPOBaTh U BBIIIOJIHATh KoMaHOEl SQL.

* Hcnomnb3yd cyllleCcTBYIOINE IpaduiecKre UHCTPYMEHTE], HanpuMep, pgAdmin unu oprcHBIN
naket ¢ nogaepxkkoit ODBC unu JDBC, mo3BOAAIONINNA CO3maBaTh M YIIPABIsATh 62308 JaHHBIX. ITH
BO3MOXKHOCTH 37IeCh HE pacCMaTpPUBAIOTCH.

* HamnmcaB coOCTBEHHOE TPUTOKEHUE, UCIIOIB3YsI OOUH U3 MHOXKECTBA JOCTYITHHIX S3BIKOBBIX
nHTepdeticos. ITogpobHee 3TO paccmaTpuBaetcs B Yactu IV.

YTo06k! paboTaTh C IpUMepPaMu 3TOT'O BBeieHus, HauHuTe ¢ psql . [IogKII04YUTHECS C eT0 ITOMOIIIBIO K 6a3e
OaHHBIX Mydb MOXHO, BBeII KOMaHOy:

$ psql nydb

Ecnmu ums Ga3bl JaHHBIX He yKa3aTh, OHa OyIeT BeiOpaHa 10 MMeHU Nojb3oBaTesig. O0 3TOM yxKe
paccKas3blBajIoCh B IPeObIAYIeM pa3felie, IIOCBAIMIEHHOM KoMaHe cr eat edb.

B psql BB yBUOUTE clenmymooIee cOOOIeHNE:

psql (11.12)

Type "hel p* for help.

nydb=>

ITocnenusAs CTPOKA MOKET BHTIIAOETH U TaK:

nmydb=#

Yto moka3hbBaeT, UTO BHl SBASIETECH CYyIepIIOJIb30BaTejieM, U TaK CKOpee Bcero OymeT, eCiau BH

ycTaHaBnuBanu 3k3eMmuisip PostgreSQL camu. B aToMm cryuae Ha Bac He OymyT PacIpOCTPaHSITHCS
HUKaKue OTPaHUYEHUs JOCTYIa, HO AJs lejlell JaHHOTO BBEIEHUS 9TO He BaXKHO.

Ecnmu BB CTONKHYJIHUCH C TPOo0IeMaMu IIPH 3ammycKe ps(l , BepHUTECH K IpeOpIayeMy pasaeny. KoMmaHOb
createdb u psql TOOKIIOYWAIOTCS K CepBepy OOWMHAKOBO, TaK YTO e€Cjiu IepBas paboTaeT, mOIXKHa
paboTaTk u BTOpas.

l06wsacrnTs 910 TOBeJIeHNE MOXKHO TaK: YUETHEIE 3allUCH IT0JIb30BaTenei PostgreSQL oTIMYAIOTCS OT YYETHHIX 3aIIMCEH ONTePAMOHHON CUCTEMEI. [IpU MOOKITIOYEeHUN
K 0a3e [aHHBIX BBl MOXKETE yKa3aTb, C KaKUM HMEHeM Ioyb3oBaTens PostgreSQL HyKHO NMOAKIIOYATHCS. I10 yMOJTYAHUIO K€ HCIOJIb3YETCS UMs, C KOTOPHIM BEHI
3aperuCTPUPOBAHEI B ONIEPAlMOHHON cucTeMe. IIpu aToM nonydaeTcs:, 4To B PostgreSQL Bcerga ecTs y4éTHas 3alIUCh C UMEHEM, COBIIafAIOIIUM C UMEHEM CUCTEMHOTO
TIOIB30BATENIs], 3allyCKAIOIIero CEPBEP, U K TOMY 2Ke 9TOT II0JIb30BaTelIb BCErfia UMeeT IpaBa Ha co3faHue 0a3 maHHBIX. Y YTOGHE! MOOKIIOYUTHCS C UMEHEM 3TOTO
nons3oBaTens PostgreSQL, Heo6s13aTeIbHO BXOOUTH C 9TUM UMEHEM B CHCTEMY, JOCTAaTOYHO Be3[e IepefaBaTh ero ¢ mapaMeTpoM - U.
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ITocnenusAsa cTpoKa B BEIBOOE psql — 3To mpurilalleHWe, KOTOPOE MMOKAa3kBaeT, YTo psql KOET BamImx
KOMaH[ ¥ BBl MOKeTe BBOOuTh SQL-3ampock B pabouen cpeme psql . [TompoOyiiTe 3T KOMaHIb:

nydb=> SELECT version();
ver sion

PostgreSQ. 11.12 on x86_64-pc-1linux-gnu, conpiled by gcc (Debian 4.9.2-10) 4.9.2, 64-
bi t
(1 row

nmydb=> SELECT current_date;
dat e

2016- 01- 07
(1 row

nmydb=> SELECT 2 + 2;
?col um?

(1 row

B mnporpamme psqgl eCTs MHOXKECTBO BHYTPEHHUX KOMaHJ, KOTOpPEIE He ABnATCca SQL-onepaTtopamu. OHuU
HAYMHAIOTCS C 0O0paTHOM KOCOM 4epTHl, «\ », Hampumep, BBl MOXKETE IOIYYUTh CIIPABKY 10 Pa3JIMYHBEIM
SQL-komanpgam PostgreSQL, BBens:

mydb=> \ h

Yrto6n! BEINTHU U3 psql , BBeAUTE:
nmydb=> \q

u psql 3aBepmuT CBOIO PaboTy, a BE BEpPHETECH B KOMAHAHYI0O OOOMOYKY OMEPallMOHHON CHUCTEMHI.
(YToOHBI y3HATH O BHYTPEHHUX KOMAaHMaX, BBEOUTE \ ? B MPUTJIAlIEHNX KOMaHOHOU CTpoku psql .) Bce
BO3MOXKHOCTH pPsql TOKYMEHTHPOBAHH B CIpaBKe psql. B 3ToM pyKOBOACTBE MBI He GyIeM UCIIOTb30BaTh
9TH BO3MOKHOCTH SBHO, HO BH MOXKETE M3YUUTh UX U IPUMEHSITH TPU YIOOHOM CIIydae.




NnaBa 2. A3bIK SQL

2.1. BBepeHue

B oT0il raBe paccMmaTpuBaeTcs ucHonb3oBaHMe SQL O BRIMONHEHWS HOPOCTHIX omnepaumii. OHa
Ipu3BaHa TOJIBKO ITO3HAKOMUTH Bac ¢ SQL, HO HM B KOell Mepe He IpPeTeHOyeT Ha HCYepIIbIBaloliee
pykoBozctBo. I[Ipo SQL mHanmucaHO MHOXKECTBO KHUT, BKIOdas melt93 u date97. Ilpu stom crnemyet
YYUTBHIBATh, YTO HEKOTOPBIE BO3MOKHOCTHU s13bIKa PostgreSQL aBISAI0TCS paclIIpeHUsIMU CTaHOapTa.

B cremyroommx mpuMepax MBI OpeAmnojiaraeM, 4YTO BBl co3ganu 0al3y maHHBIX nydb, Kak OomMcaHo B
npenpIayiIel rjiaBe, U CMOTJIM 3alyCTUTD Psdl.

[Tpumepsl 5TOr0 PYKOBOACTBA TaKXKe MOXKHO HaWTH B ITaKeTe UCXOomHOTro Koma PostgreSQL B xaTtanore
src/tutorial/. (B nBouunsx auctpubytuBax PostgreSQL aTu ¢aiinsl MOTYT He TOCTaBASITLCA.) YTOOH
UCTOJIL30BaTh 3TU (PaliiIbl, IepedanuTe B 9TOT KaTajor U 3alycTuTe make:

$cd..../src/tutorial
$ nmake

IIpu sTom OGymyT cO3maHBl CKPUIITHL U CKOMIHUIUPOBaHE Momynu C, comepzKallue II0JIb30BaTEIbCKUE
byHKUMY U TUIEL. 3aTeM, YTOOB HadaTh PaboTy ¢ y4eOHEIM MaTeprajioM, BEIIIOJIHUTE CIeAyIolIee:

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

nmydb=> \i basi cs. sql

KomaHpa \i cumThIBaeT ¥ BHIIIOJIHSET KOMaHOL U3 3amaHHOTO (aiina. [lepemaHHbil psql mapamerp -
S IIepPEeBOOUT €ro B IIOUIArOBEIM PEXKUM, KOTHa OH IefaeT IIay3y Iepeq OTIPaBKOU KaxKIOoro oleparopa
cepBepy. KomaHAH, HCIONIb3yeMbIE€ B 9TOM pa3fesie, comepkarTcs B ¢aiine basi cs. sql .

2.2. OCHOBHbIE NOHATUA

PostgreSQL — 93TO pesasuyuoHHas cucmema ynpasjieHus 6azamu OaHHbix (PCYB]I). 9To o3Hauaer,
YTO 3TO CHUCTeMa yIIpaBJIeHUs HaHHBIMU, IpeACTaBIEeHHEIMU B BULe omHoweHul (relation). OTHOIIeHUE
— ©9TO MaTeMaTH4YeCKHM TOYHoe oO0o3HaveHHe mabauubl. XpaHeHHe [OaHHBIX B TaOMHIaX TakK
pacIpocTpaHEeHO CETOHHSI, YTO 3TO KaXKeTCs CaMbIM OYEBHUOHLEIM BapHaHTOM, XOTS €CTb MHOIKECTBO
OPyTUX CcIoco0OB opraHm3anuu 0a3 HaHHBIX. Hampumep, ¢aknbl u Katagorw B Unix-momoOHBIX
OIlEePAIMOHHBIX CHCTeMaX 00pa3yloT mepapxXxudecKyio 0a3y HaHHBIX, @ CEerOOHS aKTHBHO Pa3BUBAIOTCS
00BEeKTHO-OPHEHTUPOBAHHEIE 0A3bl TAHHEBIX.

Jliobast Tabmuila mpencTaBiaseT coO0M KMMeHOBaHHBIM HaboOp cmpok. Bce CTpoKu TabGAUILI UMEIOT
OOMHAKOBHIM HAOOP MMEHOBAHHKEIX CMO./101,08, TTPXU 9TOM KaXKOMY CTOJIOIY Ha3HAYaEeTCsI OTIPEeIEHHBIN
THUIT JaHHBIX. XOTS MOPSOOK CTOJIOIOB BO BCEX CTPOKaxX (MKCUPOBAH, BaXKHO MOMHUTBH, 4To SQL He
TapaHTUPYEeT KaKOH-Tuh0 MOPSIOOK CTPOK B TabmuUIle (XOTS UX MOKHO SIBHO OTCOPTUPOBATH ITPHU BLIBOME).

Tabnuiel 060begUHSAIOTCS B 0a3bl JaHHBIX, a Habop 0a3 MaHHBIX, YIPaBIISEMBI OOHUM 3K3E€MIIISPOM
cepBepa PostgreSQL, obpasyeT ks1acmep 6a3 JaHHBIX.

2.3. Co3paHuve Tabnuubl

Brl MoxKeTe co3maTh Ta6m/1uy, YKa3aB eé uMs u IIepe4dYunucCiIiuB BC€ UME€Ha CTOJ'I6I_IOB 1 WX THUIIBIL:

CREATE TABLE weat her (

city var char ( 80),
temp_lo int, - - HURRHHHHHTT ST HiH
t emp_hi int, - - HHBRHHHHHTT ST HH
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prcp real, - - HHBHBHE HHEHEHY
dat e date

Becb 3TOT TEKCT MOXKHO BBECTHU B p5q| BMeCTe C CHMMBOJIaMHU I1€epeBOda CTPOK. p5q| IIOHUMAET, 4TO
KOMaHOa IIPOAOOoJIZKaeTCsA OO TOYKHU C 3amsaTou.

B kxomanpmax SQL MOXKHO CBOOOOHO MCIIONb30BaTh ITPOOENIbHBIE CUMBOMIBI (ITpoOenbl, TaOyasauuu u
TIepeBONbl CTPOK). DTO 3HAYUT, UTO BHI MOXKETE BBECTU KOMAaH[y, BLIDOBHSIB €€ IO-IPYroMy MU JazxKe
YMECTUB B OOHOM cTpoke. [[Ba MuHyca («--») 0003HaA4YarOT Hadajlo KOMMeHTapus. Bcé, 4To uUOET 3a
HUMHU 00 KOHIA CTPOKM, MTrHopupyetcsa. SQL He 4YyBCTBUTENIEH K PETUCTPY B KIIIOUEBHIX CJIOBAX U
uneHTUUKATOPaX, 3a UCKITIOUEeHUEM UAeHTUPHUKATOPOB, B3STHIX B KAaBLIYKU (B MaHHOM CIIydae 3TO He
Takx).

var char (80) ompepmenseT TUIl OaHHBIX, OOMYCKaOIIMM XpaHeHWE ITPOU3BOJIBHBIX CUMBOJILHBEIX CTPOK
omuHOM mo 80 CHMBOJIOB. i Nt — OOBIYHBIN II€JIOYMCIIEHHBIN THIL. real — THUI OJIS XpaHEeHWs YHCEeN C
IJTaBaloOIe TOUKOM OOUHAPHOM TOYHOCTH. dat e — Tum gathl. ([Ia, cTonbell Tuia dat e Tak>Ke Ha3bkIBaeTCsI
dat e. 9To MOXKeT OBITE yHOOHO UK BBOOUTH B 3a0/IyKIEHNE — KaK IOCMOTPETH.)

PostgreSQL nmogmepzkuBaeTt ctangapTHbie TUIE SQL: i nt, smal i nt, real , doubl e preci sion, char(N),
varchar (N),date,time,ti mnestanpui nt erval , a TakxKe Apyrue yHuBepcaabHEIE TUIIE U O0TaTHIM HAOOP
reomeTpuyeckux TumnoB. Kpome Toro, PostgreSQL MoXXHO pacmmpsiTh, co3maBasi Habop COGCTBEHHEBIX
TUIOB HaHHBIX. Kak criencTBrue, UMeHa TUIIOB He SIBISIIOTCS KIIIOUEBBIMU CJIOBaAMU B JAaHHOU 3allWCH,
KpOMe TeX CJIy4aeB, Korfa 3TO TpebyeTcs Ot peanu3anuy 0CoOBX KOHCTPYKIMM cTanmapTa SQL.

Bo BTOpOM mpuMepe MBI COXPaHUM B TabJIHIle TOPOIa U X reorpaduiecKoe IoI0KeHHe:

CREATE TABLE cities (
nane var char ( 80),
| ocation poi nt

);

3mech poi nt — mpumep crenudUUYeckoro Tuna qaHHeix PostgreSQL.

Hakower, crnemgyeT ckKa3aTh, YTO €Clii BaM OOJbIlle He HyXKHa KakKas-mu0o Tabiuila, WU BBl XOTUTE
Imepeco3qaTh €€ Mo-IPyroMy, Bl MOXKETE YOAIUTh €€, UCIIOIb3ys CIEeOVIONIyI0 KOMaHIy:

DROP TABLE ### #######,;

2.4. JlobaBneHue CTPOK B Tabnuuy

151 moGaBieHUsT CTPOK B TaOJIMILy MCIIOIb3yeTCs ormepaTop | NSERT:
| NSERT | NTO weat her VALUES (' San Francisco', 46, 50, 0.25, '1994-11-27');

3aMeThTe, YTO OJIS BCEX TUIOB HJAaHHBIX IIPUMEHAITCA OOBOJIBHO O4YEBHUOHEIE (bOpMaTBI. KoHcTaHTH, 3a
HUCKITIOYEeHHEM IIPOCTEIX YHCJIOBBIX 3HAYeHUI, OOBIYHO 3aKJ/II0YAl0TCS B aHOCTpO(l)I:I ("), kaK B MaHHOM
IIpuMepe. Tum dat e Ha caMoM gejie 04YeHb ruboK u IIDUHUMAET Pa3HBIE Q)OpMaTBI, HO B JaHHOM BBEOEHHNHU
MEI 6yneM IIPpUOEPXKHUBATLECA IIPOCTOTO 1 OOTHO3HAYHOTIO.

Tum poi nt TpebyeT BBO#a napkl KOOPAWHAT, HAIPUMeED TakKUM 00pa30oM:

I NSERT INTO cities VALUES (' San Francisco', '(-194.0, 53.0)');

IToka3zaHHBIM 30eCh CUHTaAKCUC TpebyeT, YTOOBl BBl 3allOMHWIK HOPSOOK CTONOIOB. MOXKHO TakxKe
IIPUMEHUTh albTEePHATUBHYIO 3alIUCh, IIEPEUNCIINUB CTOIOLEL IBHO:

| NSERT | NTO weat her (city, tenp_lo, tenp_hi, prcp, date)
VALUES (' San Franci sco', 43, 57, 0.0, '1994-11-29');

BBl MOXKeTe mepedyucCIuTh CTOJIOIEI B APYIOM IIOPSIOKE, €CJIM JKejlaeTe OIYCTUTh HEKOTOPhIe M3 HHUX,
HaIPUMeED, €CJIM YPOBEHDb 0CAZKOB (CTONOEIl prcp) HEU3BECTEH:

I NSERT | NTO weat her (date, city, tenp_hi, tenp_lo)
VALUES (' 1994-11-29', 'Hayward', 54, 37);
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MHorue pa3paboTUYUKK MPENIIOUYNUTAIOT IBHO MePEeYUCIIATEL CTONOIIL, a He MoJIaraThCs Ha UX IOPANOK B
Tabnuie.

[ToxkanyiicTa, BBEAUTE BCe MOKAa3aHHbIE BBIIIIe KOMAHARI, YTOOH ¥ BaC ObUIH JaHHbIE, C KOTOPHIMU MOKHO
OymeT pabGoTaTh HabIme.

BBl TakKe MOXKeTe 3arpy3uTh OO0JIBINION O0O0BEM HAHHBIX M3 OOBIYHBIX TEKCTOBBIX (haMJIOB, IIPUMEHUB
KoMaHAy COPY. OOhI9HO 3TO OymeT O®ICTpee, TakK KakK KoMmaHma COPY OonNTMMHU3WPOBAHA [OJIT TAKOTO
IpUMEHEeHHUSs, XO0TS 1 MeHee TuOKa, ueM | NSERT. Hanpumep, eé MOXXHO HCIIONbh30BaTh TAK:

COPY weat her FROM '/ hone/ user/ weat her .t xt"';

37Mech IMMOApPa3yMeBaeTCs, YTO OaHHHIA (aiia OOCTYIeH Ha KOMIIbIOTepe, rme paboTaeT CepBEPHBIHR
poIecc, a He Ha KJIMeHTe, TaK KaK yYKa3aHHHY (ain OymeT mpoYynuTaH HEeIIOCPEICTBEHHO Ha cepBepe.
IMTogpoGHee 06 3TOM BB MOXKETe yY3HaTh B onucaHuu KoMaHoel COPY.

2.5. BbinosiHeHue 3anpoca

YTo0Bl MOJIYyYUTh OaHHBIE M3 TAOIUILI, HYXKHO BBIIOJHUTE 3anpoc. s 3Toro mpemHaszHadeH SQL-
omepaTtop SELECT. OH COCTOUT M3 HECKOJIbKHX YacTel: BLIOOPKHK (B KOTOPOH MEePEYHUCIITIOTCS CTOJIOIIHI,
KOTOPBIE MOJIZKHEBI OBITH ITOTyYEeHH), COUCKa Ta0uIl (B HEM IIEPEYUCISIIOTCS TaOIHUIThI, U3 KOTOPHIX OyOyT
TMOJTy4YeHbl JaHHbIE) ¥ Heo0s3aTeJIbHOTO YCIOBUS (OIpemesisiioniero orpanudenus). Haopumep, 4ToOH
TIOJTYYUTDh BCE CTPOKM TaOIUIIEI Weat her , BBeguTe:

SELECT * FROM weat her;
3mech * — 3TO KpaTKoe 0003HaYEHNE «BCEX CTOIOIIOB>. ! Takum 006pa3oM, 5TO PaBHOCUIILHO 3aIIHUCH:
SELECT city, tenp_lo, temp_hi, prcp, date FROM weat her;

B pesynbTaTe OOJIXKHO IOJIYYUTHCA:

city | temp_lo | tenp_hi | prcp | dat e
--------------- T T L e
San Franci sco | 46 | 50 | 0.25 | 1994-11-27
San Franci sco | 43 | 57 | 0 | 1994-11-29
Haywar d | 37 | 54 | | 1994-11-29
(3 rows)

B cmucke BLIGOpKI/I BBl MO2K€E€Te IIHCaTb He TOJIBKO CCHIJIKH Ha CTOJ'I6HBI, HO M BBIPAXKEHMUA. HaanMep,
BBI MO2K€eT€ HalluCaThb:

SELECT city, (tenp_hi+tenp lo)/2 AS tenp_avg, date FROM weat her;

U nony4uts B pe3ynbrare:

city | tenp_avg | dat e
_______________ e
San Francisco | 48 | 1994-11-27
San Francisco | 50 | 1994-11-29
Haywar d | 45 | 1994-11-29
(3 rows)

O6paTuTe BHUMaHKe, KakK IpeaIoxkeHue AS MO3BOJISIET IIepenMeH0BaTh BEIXOOHOH cTosiber. (CaMo CII0BO
AS MOZKHO OITyCKarThb.)

3ampoc MOXKHO OOIIOIHUTL «YyCJIOBHUEM», HoOaBUB Ipemioxkenne WHERE, orpaHUYMBAIOIEe MHOXKECTBO
BO3BpalllaeMbIX CTPOK. B mpemnoxkenuun WHERE yKa3bIBaeTCs JIOTUYECKOe BhIpaXKeHHe (IIpoBepKa
UCTUHHOCTH), KOTOPOE CIIyKUT (UJIBTPOM CTPOK: B pPe3yJibTaTe OKa3bIBAIOTCSA TOJILKO T€ CTPOKHU, OJIS
KOTOPBIX 9TO BHIPAaXKEHWEe MCTUHHO. B 3TOM BEIpazKEHWH MOTYT HPHUCYTCTBOBATb OOBIYHBLIE JIOTHUYECKHE
omepaTopsl (AND, OR m NOT). Hampumep, clemyiomuii 3ampoc ITOKaXKeT, Kakas moroma Ovita B CaH-
QpPaHIIUCKO B JOXKOJINBEIE OHU:

1
Xorst 3anpockl SELECT * 9aCTO HUILYT 9KCIIPOMTOM, 9TO CYUTAETCS IJIOXMM CTUJIEM B IIPOM3BOLCTBEHHOM KOJle, TaK KakK Pe3yJIbTaT TAaKUX 3alPOCOB GyHeT MEHSThCS
npu 0oGaBIeHUN HOBBIX CTOJIGLIOB.
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SELECT * FROM weat her
WHERE city = 'San Franci sco’ AND prcp > 0.0;

PesynsbTar:

city | temp_lo | tenp_hi | prcp | dat e
--------------- T LT T gy
San Franci sco | 46 | 50 | 0.25 | 1994-11-27
(1 row

BbI MOKeTe TIONTYyYUTh PE3YJIBTATH 3alpoca B OIPeNeIéHHOM MOPSIOKe:

SELECT * FROM weat her
ORDER BY city;

city | temp_lo | tenp_hi | prcp | dat e
--------------- B T JEC R U U Y
Haywar d | 37 | 54 | | 1994-11-29
San Franci sco | 43 | 57 | 0 | 1994-11-29
San Franci sco | 46 | 50 | 0.25 | 1994-11-27

B sToM mpumepe HOPSAAOK COPTHUPOBKU ONpenesieH He IMOJIHOCTHIO, II03TOMY BEI MOXKETe IIOJIy4YHUTh
ctpoku CaH-®paHIKMCKO B Ti060oM nopsagke. Ho BeI Bcerpa moayuuTe pe3yabTaT, HOKa3aHHBIN BHIIIIE, €CITU
HamOumiere:

SELECT * FROM weat her
ORDER BY city, tenp_lo;

Ecnu TpebyeTcsi, BEI MOKeTe yOpaTh OyOIUPYOMKUECS CTPOKY U3 pe3yJibTaTa 3ampoca:

SELECT DI STINCT city
FROM weat her ;

Haywar d
San Franci sco
(2 rows)

W 3peck MOPSIIOK CTPOK TaKXKe MOXKET BapbHPOBATHCSA. UTOOBI MOMydYaTh HEU3MEHHBIE PEe3yJIbTaThl,
coepuHUTe nmpemioxenusd DI STI NCT u ORDER BY:

SELECT DI STINCT city
FROM weat her
ORDER BY city;

2.6. CoepuHeHus Tadbnuuy,

Ilo sTOro BCE HAIIK 3aIpPOCHl 00paIlaauch TOJIBPKO K OOHOM Tabmwuile. OOHAKO 3aIpOCH MOTYT TaKiKe
obpamaThbCs Cpa3y K HECKOJIBKUM TaOIuIilaM Uik o0paIaThCs K TOU 2Ke TabJIulle TakK, YTO OMHOBPEMEHHO
OyoyT oOpabaThIBaThbCS pas3HbIe HAOOPH €€ CTPOK. 3ampoc, oOpallaiIiuiicss K Pas3HHEIM Habopam
CTPOK OOHOM HJIM HECKONILKUX Tabmull, Ha3wiBaeTcss coeduHeHueMm (JOIN). Hampumep, MBI 3aXOTeJH
IIEePEeYnCIIUTh BCE IIOTOOHBIE COOBITHS BMECTE C KOOPOUMHATAMHU COOTBETCTBYIOIIUX TOPOHOB. [IJIsT 3TOTO
MEI IOJIXKHBI CPaBHUTL CTOJIOEI] Ci ty KaXXmol CTPOKU TabiuIlEl weat her co cTonbIioM nane BCeX CTPOK
TaOIUITEI Ci t i €S ¥ BRIOpATh IMaphl CTPOK, [JIsI KOTOPBIX 3TH 3HAYEHUS COBIIAAAIOT.

IIpuMmeyanue

9T0 He coBceM ToUHasA Momesib. OOBIYHO COeIUHEHUS BHIIOTHSIOTCS 3¢ deKTUBHEE (CPaBHUBAIOTCS
He BCe BO3MOXKHEIE ITIaphl CTPOK), HO 3TO CKPHITO OT II0JIb30BATENIS.

’B "HekoToprelx CYB]I, BKmtouas crapele Bepcuu PostgreSQL, peanusanus npepnoxeHus Dl STINCT aBToMaTH4YeCKH YNOpsiO4YMBaeT CTPOKH, Tak 4To ORDER BY
mo6GaBnsaTh He 00s13aTenbHO. Ho cranmapt SQL aToro He Tpe6GyeT u Tekymias Bepcusi PostgreSQL He rapaHTUPYyeT ONpefeIEHHOT0 IOpsiAKa CTPOK mocie DI STI NCT.
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9TO MOXKHO CHOEeNIaTh C IIOMOIIBIO ciiengyroumero 3ampoca:

SELECT *
FROM weat her, cities
WHERE city = nane;

city |[tenp_lo|tenp_hi| prcp| date | namne | location
-------------- T T gy
San Franci sco| 46| 50| 0.25] 1994-11-27| San Francisco| (-194,53)
San Franci sco| 43| 57| 0] 1994-11-29| San Francisco| (-194,53)
(2 rows)

O6paTuTe BHUMaHUe Ha IBe 0COOEHHOCTH II0JIyYeHHEIX JaHHBIX:

* B pesyneTaTe HeT CTpPOKuU ¢ ropopoM Xewyopn (Hayward). Tak momy4usioch IOTOMY, 4TO B Tabiuile
Cities HET CTPOKU [Jisi JAHHOTO I'opofa, a IIPY COeIUHEeHUN Bce CTPOKU TabimuIlsl weat her , ons
KOTOPHBIX HE HAIIIJIOCE COOTBETCTBHUE, OIIYCKAIOTCH. BCKOpe MBI YBUOUM, KaK 3TO MO2KHO UCIIPABUTh.

* Ha3zBanwme ropoga okKasajocCh B IByX CTOIOILIAX. ITO IPABUJIFHO U 0OBSICHAETCS TEM, YTO CTOJIOIIHI
Tabnuil weat her u citi es 6bIM 0O0beqUHEHEL. X0TS Ha IIPaKTHUKe 3TO HeXKellaTelIbHO, II09TOMY
JIy4llle TIePEeYUCIIUTD Hy2KHbIe CTOJIOILI IBHO, & HE MCII0Ib30BaTh * :

SELECT city, tenp_lo, tenp_hi, prcp, date, location
FROM weat her, cities
WHERE city = nane;

Yaopaxuaenue: IlonpoOyiiTe onpenenuTh, YTO OyAeT AesiaTh 3TOT 3anpoc 6e3 npeanoxeHus 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.tenp_ | o, weather.tenp_hi,
weat her. prcp, weather.date, cities.location
FROM weat her, cities
WHERE cities.name = weather.city;

B000111€ XOPOIITNM CTHUIIEM CUUTAETCS YKAa3hIBATh IOIHEIE UMEeHAa CTOJIOITOB B 3alIPOCe COeMUHEHUS, YTOOR
3ampoc He IT0JIOMaJICs, eCJIM M032Ke B TabIuILI OyayT m0OaBIeHEl CTONOIIB C TOBTOPSIOINIUMUCS UMEHAMU.

3anpocm COeIUHEHNSs, KOTOPBIE€ BBl BUOEJINU OO 3TOI'0, MOZKHO TaKXKe 3alluCaTh B APYI'OM BHUIIE:

SELECT *
FROM weat her I NNER JO N cities ON (weather.city = cities.nane);

OTa 3aluCh HE Tak PacCIIpoCTpaHeéHa, KakK HepBbeI BApPUaAHT, HO MEI IIOKAQ3bkIBa€M eé, 9yTOOBI BaM OBIIO
IIpOIlle IIOHATHE CIIEAYIOIINe TEeMEIL.

Celiuac MBI BBISCHHM, KaK BEPHYTb 3allMCH O IOrofie B ropome Xewyopm. MBI XOTUM, YTOOBI 3amIpoOC
MIPOCKaHUPOBas TabmuIily weat her u st KazKao# e€ CTPOKHY HaIEéJI COOTBETCTBYIOIIYIO CTPOKY B TaOmIuIle
cities. Ecnu ke Takasi CTpokKa He OymeT HaWdeHa, Mbl XOTHM, YTOOBI BMECTO 3HAYEHHUH CTOJIOIIOB
u3 TabauIbl Cities OBIIM IIOACTABIIEHBl «IIYCTHIE 3HAYEHHUS». 3alPOCHl TaKOTO THUIIA HA3BIBAIOTCS
gHewHuUMuU coeduHeHuamu. (CoeHEHUsI, KOTOPHIE MBI BUAEJIM OO 3TOr0, Ha3bIBAIOTCS BHYTPEHHUMMU.)
OTa KoMaHpOa OyOeT BHIT/ISAOETD TaK:

SELECT *
FROM weat her LEFT QUTER JO N cities ON (weather.city = cities. nane);

city |[tenmp_l ol tenmp_hi| prcp| dat e | nane | location
-------------- T T TR u U U
Haywar d | 37| 54| | 1994-11- 29| |
San Franci sco| 46| 50| 0.25] 1994-11-27| San Francisco| (-194,53)
San Franci sco| 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).

Vupaxuenue: CyIIecTBYIOT TaKXe IIpaBhkie BHEIIHWE COEIMHEHMS U MOJTHbIE BHEITHUE COeqUHEHUS.
ITonipoOy¥iTe BEIICHUTH, YTO OHU COOOM IPENCTaBIIAIOT.

B coemmHeHWHM MBI TaKXe MOXKeM 3aMKHYTh TaONHIly Ha ce0s. ITO Ha3BIBAETCH 3AMKHYMbIM
coeduHeHuem. HampuMmep, MpencTaBbTe, YTO MBI XOTHM HAWUTH BCe 3allMCH IIOTOOEl, B KOTOPHIX
TeMIeparypa JIeXKUT B [ualla30He TeMIepaTyp OPYTHUX 3amucei. I 3TOro MEI MOJXKHEI CPABHUTH
cTONOLEI tenp | o u tenp_hi Kaxkmgo#l cTpoku Tabmuilkl weat her co crombiamu tenp | o u tenp _hi
mpyroro Habopa CTpoK weat her . 3To MOXKHO CHeaTh C IOMOIIBIO CIIeAYIOIIero 3ampoca:

SELECT WL.city, W..tenp_lo AS |low, WL.tenp_hi AS high,
W2.city, W2.tenp_lo AS low, W.tenp_hi AS high
FROM weat her WL, weat her W2
WHERE WL.tenp |lo < W2.tenp_l o
AND WL. tenp_hi > W2.tenp_hi;

city | Tow | high | city | Tow | high
--------------- LI gy
San Francisco | 43 | 57 | San Francisco | 46 | 50
Haywar d | 37 | 54 | San Francisco | 46 | 50
(2 rows)

3mech MBI BBeJIK HOBEIe 0003HauYeHUs Tabnuisl weather: WL 1 W2, 4TOOBI MOXKHO OBLJIO Pa3/IMYUTh JIEBYIO
U [IpaBYyIO0 CTOPOHEL COeAHeHUs1. BEl MoXkKeTe UCIIONb30BaTh I0N00HEIE IICEBIOHUMEL U B IPYTUX 3alIpocax
OJIs1 COKpAlIlleHU:

SELECT *
FROM weat her w, cities c
WHERE w. city = c.nane;

Brr 6y;:[eTe BCTpEe4YaTh COKpallleHUSA TAKOI'O POOa OOBOJIBHO 49acCTO.

2.7. ArperaTtHblie (PYHKL UM

Kaxk O0JBIIMHCTBO OPYTUX CEPBEPOB PEIAIUOHHEIX 6a3 faHHbIX, PostgreSQL mognepxkuBaeT azpezamHble
¢yHKuuu. ArperaTHas GYHKIUSA BEIYUCIIAET eIUHCTBEHHOE 3HaYeHue, o6pabaTriBass MHOXKECTBO CTPOK.
Hampumep, ecth arperaTHble (QYHKIIMY, BBEIYHUCIISIONIYME: count (KOJIM4YecTBO), sum (cyMMmy), avg
(cpemHee), max (MakcuMyM) U M n (MUHUMYM) 0719 Habopa CTPOK.

K IIPpUMEpPY, MBI MOXKEM HalTH CaMYIO BEICOKYIO U3 BCE€X MUHHMAJIBHBIX MHEBHBIX TEMIIEPATYP:

SELECT nmax(tenp_l 0) FROM weat her;

Ecnu MBI XOTMM y3HaTh, B KaKOM ropoje (Mo ropomax) HabOmomanach 3Ta TeMIepaTypa, MOXKHO
monpo6oBaTh:

SELECT city FROM weat her WHERE tenp_l o = max(tenp_| 0); HHHH B

HO 9TO He OymeT paboTaTh, TaK KakK arperaTHyio (pyHKIIMIO MBX HeJIb35 HUCIIOIb30BaTh B MPENIOKEHUN
WHERE. (9TO orpaHudeHue OOBACHSAETCS TeM, 4YTO nOpemyjoxkeHue WHERE [OIXKHO OIpeNeIuTh, OJId
KaKUX CTPOK BBIYMCIATL arperaTHyio (PyHKIIMIO, TaK YTO OHO, OYEBUIHO, OOJIKHO BBIYUCIATLCA OO
arperaTHeIX OQyHKIU#.) OgHaKO, KakK 4YacTo OBIBaeT, 3alpoc MOXKHO IIepe3alyCTUTh U IOIy4YUTh
JKeJlaeMbI pe3ynbTaT, IPUMEHUB N003Aanpoc:

SELECT city FROM weat her

11
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WHERE tenp_| o = (SELECT max(tenp_l o) FROM weat her);

San Franci sco
(1 row)
Tenepb BCE B IOpPSAAKE — TMOA3AMIPOC BBIMMOJHSETCS OTHOEIbHO U pPe3yabTaT arperaTHoM QyHKINU
BEIUUCJISIETCA BHE 3aBUCUMOCTHU OT TOT'0, YTO IIPOUCXOOUT BO BHEIIIHEM 3aIlpoCe.
ArperaTtHble GYHKIIUK TaKxXKe OUYeHb II0JIe3HBI B COYETaHUM C IIpeanoxkeHueM GROUP BY. Hampumep, MBI
MOZKEM IIOJIyYUTh MaKCHMyM MHWHMMAaJIbHOU THEBHOU TEMIIEPATypPHl B pa3pe3e ropoaoB:

SELECT city, max(tenp_l 0)

FROM weat her

GROUP BY city;

city | max
_______________ [ S,
Haywar d | 37
San Francisco | 46
(2 rows)

3mecy MBI TOjydaeM II0 OOHOM CTPOKe Oasd KaxXpmoro ropopga. KaxXXpaplii arperaTHBIM pe3yabTaT
BBIYMCIISIETCS [0 CTPOKAM TaOIMUIIEl, COOTBETCTBYIOIINM OTOEJIBHOMY TOpoay. MBI MOXKeM OT(GUIbTPOBATH
CIPyHIUPOBAHHLIE CTPOKU C IIOMOIIBIO Ipenioxkenus HAVI NG:

SELECT city, max(tenp_| o)
FROM weat her
GROUP BY city
HAVI NG max(tenp_l 0) < 40;

Ms=r IIojIy4yaeM Te Ke pe3yJIbTaThl, HO TOJIBKO [OJIsi TeX I'OPOMOB, I'le BCe 3HAYEHU t errp_l o MeHsbIre 40.
Haxkoner, ecnu Hac WHTEPECYIOT TOJIBKO Iopolda, Ha3BaHUA KOTOPHBIX HAYMWMHAIOTCSA C «S», MBI MOXKEeM
choeliaTh:

SELECT city, max(tenp_l o)
FROM weat her
WHERE city LIKE ' S% --
GROUP BY city
HAVI NG max(tenp_|l o) < 40;

OmnepaTop LI KE (BRITIOIHSIONINN CpaBHEHUE 110 I1a0JI0Hy) paccMaTpuBaeTcs B Pasmerne 9.7.

BaxkHo moHMMAaTh, KaK COOTHOCATCS arperaTHble pyHKumm u SQL-tnpemnoxkenus WHERE u HAVI NG
OcHoBHoe otnuune WHERE ot HAVI NG 3akimiodaeTcs B ToM, uTo WHERE cHauasia BEIOMpPaeT CTPOKH, a
3aTeM TPYIIUPYeT WX M BBIYUCIISET arperaTHble QYHKOUH (TakKuM 00pa3oM, OHa OTOMpPAEeT CTPOKH
OIS BBIYMCJIEHHSI arperaTtoB), Torma Kak HAVI NG oTOWpaeT CTPOKH TPYIII IOCHe TPYHIIUPOBKU U
BHIUKCIIEHUSI arperaTHBIX GyHKIME. Kak crnepcTBue, npepsoxenue WHERE He [ONMXKHO cofepXKaTh
arperaTHbIX (YHKIWI; He MMeeT CMBIC/Ia MCIIONb30BaTh arperaTtHble (QYHKIUU [OJIS OnpenesieHus
CTPOK MJIg BBIYMCIIEHUS arperaTHbIX ¢GyHKIuM. [IpemnoxkeHue HAVI NG, HalpoTUB, BCerma COLOEPIKUT
arperaTtHble ¢yHKIUU. (CTpOTro TOBOPS, BBl MOXKETe HamucaTh IpepniioxkeHue HAVI NG, He UCIONb3yS
arperaThl, HO 9TO peaKo ObIBaeT Imone3Ho. To ke caMoe yciioBrue MoxeT pabotaThk 0oee 3hGHEKTUBHO
Ha cTaguu WHERE.)

B mpepbigyiieM IIpuMepe MBI CMOTJIM NPUMEHUTh (QUAIBTP II0 HA3BaHUIO TOpofia B IIPedJIoKeHUHU
WHERE, Tak KakK Ha3BaHUS He HYXKHO arperupoBaTh. Takol unbTp apdekTuBHEE, UEM AONOITHUTEIIFHOE
orpaHudeHue HAVI NG, IOTOMY YTO C HUM He IIPUXOOUTCS I'PYIIIIUPOBATh U BEIUUCIIATE arperaTsl [jis BCeX
CTPOK, He YOOBJIETBOPAIINX yci1oBuio WHERE.

12
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2.8. AI3MeHeHue BaHHBbIX

IaHHBIE B CYLMIECTBYIOIIMX CTPOKax MOXKHO H3MEHATHh, HCIIONb3ysa KoMaHAy UPDATE. Hampumep,
MIPEONOJIOKUM, UYTO Bl OOHAPYKHUIIH, YTO BCEe 3HAYEHUS TeMIepPaTypHl mocie 28 HosIOPsS 3aBHIIIIEHH Ha
IBa rpagyca. Bel MoXKeTe IONpaBUTh Balll JaHHLIE CIEeOYIOIIUM 00pa3oM:

UPDATE weat her
SET tenmp_hi = tenp_hi - 2, tenp_lo =temp_lo - 2
WHERE date > ' 1994-11-28';

I[TocMmoTpuTE Ha HOBOE COCTOSIHUE OaHHBIX:

SELECT * FROM weat her;

city | temp_lo | tenp_hi | prcp | dat e
--------------- T T L e
San Franci sco | 46 | 50 | 0.25 | 1994-11-27
San Franci sco | 41 | 55 | 0 | 1994-11-29
Haywar d | 35 | 52 | | 1994-11-29
(3 rows)

2.9. YnaneHue pgaHHbIX

CTpoKU TakKe MOXKHO yOalUTh M3 TaOMUIEl, UCHOJNB3ys KoMmaHAy DELETE. TIpenmosioum, 4TO Bac
0oJibIlle He MHTEPEeCyeT norofa B Xelyopae. B aToM ciydae BBl MOXKETe yOAIUTh HEHYKHBIE CTPOKU U3
TaOJIUIIhL:

DELETE FROM weat her WHERE city = 'Hayward';
3anucu Bcex HaOJIOIeHUM, OTHOCAIIHECS K Xelyopay, VaaleHH.
SELECT * FROM weat her;

city | temp_lo | tenp_hi | prcp | dat e
--------------- T S LT Jpeppp
San Franci sco | 46 | 50 | 0.25 | 1994-11-27
San Franci sco | 41 | 55 | 0 | 1994-11-29
(2 rows)

OcTeperautech OIIepaTopoB BUOa
DELETE FROM ###_#######;

Bes ykazanus ycnoBusi DELETE ymanuT ece CTPOKH DaHHOM TaOIUIIE, IOJTHOCTBIO OYUCTUT €. [Ipu aToM
CHUCTeMa He IIOIPOCHUT BaC IIOATBEPOUTEH OIlepaIuio!
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NnaBa 3. PacluMpeHHble BO3MO>XHOCTH

3.1. BBepgeHue

B mpempigyiied riiaBe MBI M3YYWIM a3bl KMCIOIb30BaHWs SQL mis xpaHeHuS u 00pa®OTKM HaHHBIX
B PostgreSQL. Temepps MBI 00CcymuMm 0Gojiee CIIOKHBIE BO3MOXKHOCTH SQL, moMorarInue yIpaBlIsiTh
OAaHHBIMM ¥ TOPefoTBPaTHUTh MX IIOTEPI0 HUIU IIopyy. B KOHIle TjlaBhl MBI PaCCMOTPUM HEKOTOPBIE
pacmmperus PostgreSQL.

B aToii rmaBe MeI OymeM BpeMs OT BpeMEHHU CChIIaThCS Ha IPUMEDH, TPUBEIEHHEIE B [ TaBe 2 U UBMEHATH
WX pa3BUBATh HX, II03TOMY OyIOeT IOJIEe3HO CHadajla IIPOYMTATh IIPEedbIAyIIylo rjaBy. HekoTopbie
TIIpUMeEPHI 3TOU I'JIaBH TaKKe MOKHO HauTH B ¢aiiyie advanced. sql B Katasore tutorial. Kpome Toro, sToT
(aiin comepKUT IpuUMep DaHHBIX OIS 3aTPy3KHU (37eCh OHa IIOBTOPHO He paccMaTpuBaeTcs). Eciu Br He
3HaeTe, KaK HCIOJIb30BaTh 3TOT ¢aiiy, odpaTurech K Pasmerny 2.1.

3.2. MNpeancrasneHusn

BcnoMHUTE 3alIpOCH], C KOTOPEIMU MEL UMenu fesio B Pasperne 2.6. IlpenmnonoxuM, 4To Bac UHTepecyeT
COCTaBHOM CHMCOK U3 MOTOOHBIX 3allCel U KOOPOMHAT I'OPOMOB, HO BEl HE XOTUTE KaXXObI! pPa3 BBOOUTH
BeCh 9TOT 3ampoc. Bel MoXeTe co3maTh npedcmasieHue o DaHHOMY 3anpocy, GakTUdeCKU IPUCBOUTH
UMS 3aIIpocy, a 3aTeM obpalaThcs K HeMy KakK K OObIYHOM Tabnuile:

CREATE VI EW nmyvi ew AS
SELECT city, tenp_lo, tenp_hi, prcp, date, |ocation
FROM weat her, cities
WHERE city = nane;

SELECT * FROM nyvi ew,

AKTHUBHOE HCIIOIb30BaHUE HpeJICTaBJIeHI/II;I — 3TO KJII0YEBOU acCHeKT Xopomero ImpoeKTupPOBaHUA 6a3
OaHHBIX SQL HpeJICTaBJ'[eHI/ISI IIO3BOJIAIOT BaM CKPBITE BHYTPDEHHEE YCTpOﬂCTBO BalllUX TaﬁHI/II_I, KOTOpPEIE
MOTI'YT MEHATHECA 110 ME€PE Pa3BUTHUMA ITPUIIOZKEHHUA, 3a HaJIé}KHBIMI/I HHTep(lJeﬂcaMH.

[IpencTaBieHUsT MOXKHO WCIIOJIb30BAaTh IIPAKTHUYECKM Be3[e, T'Oe MOXKHO WCIIOIb30BaTh OOBIYHEIE
tabnuiel. Y OBOIBHO YacCTO MPEeACTaBIeHUsI CO30AI0TC Ha 6a3e OPYTHUX IPenCcTaBIeHUH.

3.3. BHewWwHUe KJII04YM

BcmmomauTe Tabmuitkl weat her u cities u3 I'maBel 2. [JaBaliTe pacCMOTPHM CIIEOYIOUIYIO 3amady: BHI
XOTHUTE MOOUTHCS, YTOOH HUKTO He MOT BCTAaBUTh B TaOIUIly weat her CTpPOKH, OjIst KOTOPBIX HE HaXOOUTCS
COOTBETCTBYIOIIAsI CTPOKa B Tabmuile ci ti es. 3To Ha3klBaeTCs 00eCIiedYeHuEeM CCbl/10YHOU Ues10CmHoCcmu
maHHBIX. B mpocTeix CYB]] 9T0 NpUIIIIOCHL OB Peaan30BaTh (€CIM 3TO BOOOIe BO3MOXKHO) TaK: CHadasla
SIBHO ITPOBEPUTH, €CTh JIM COOTBETCTBYIOIINE 3aIliCH B TaOIuIle Ci t i s, a 3aTeM OTKJIOHUTDb UJIX BCTABUTH
HOBBIE 3aIMCH B TaOmuIly weat her. 9TOT OaXom oueHb MpobieMaTHYeH ¥ HeyqoOeH, I09TOMY BCE 3TO
PostgreSQL mozeT coenaThk 3a Bac.

HoBoe o0bsaBneHue TabmuIilbpl OyaeT BHITISETh TaK:

CREATE TABLE cities (
city varchar (80) primary key,
| ocation point

)

CREATE TABLE weat her (

city varchar (80) references cities(city),
temp_lo int,

t enp_hi int,

prcp real,
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dat e dat e
)
Teneppb monpoOyiiTe BCTaBUTh HENONYCTUMYIO 3aIIUCh:
| NSERT | NTO weat her VALUES (' Berkel ey', 45, 53, 0.0, '1994-11-28");

#f#H: | NSERT ### UPDATE # ####### "weat her" ######H HHMHHHHHHHT HHHHHHTH]
#H### "weat her _city fkey"
HERHHH T, #### (city) =(Ber kel ey) ##########H # #HHHH##E "Ccities”.

IToBemeHME BHENIHWX KITIOYEH MOXKHO IOIOCTPOUTH COTJIaCHO TpeOOBaHWSM BallleTO MPUJIOXKEHUS. MHbI
He OymeM YyCIOXKHSTHL 3TOT IIPOCTOM IIPMMEP B HAaHHOM BBEOEHHWH, HO BBl MOXKeTe O0OpaTHUThCS 3a
IOIIONTHUTENbHOM MHGpopMaluen K ['maBe 5. IIpaBUIbHO IIPUMEHSISI BHEIIIHUE KITIOYH, BEL OIIPeNeIEHHO
co3mamuTe 6onee KaueCTBEHHBIE IIPUIIOKEHUS, II0O3TOMY MBI HACTOSITETbHO PEKOMEHYeM U3YYUTh UX.

3.4. TpaH3aKUuum

TpaH3akuyuu — 3TO0 (QyHOaMeHTanbHOe HOHATHEe BO Bcex CYB[l. CyTh TpaH3aKIUu B TOM, YTO OHa
o0benuHseT II0C/IeNoBaTeIbHOCTh OeNCTBUM B OOHY ollepalliio "Bcé unm Hudero'. [IpoMexkyTOdHEIE
COCTOSIHUSI BHYTDHU IIOCJIEOBATENILHOCTH HE BUOHBEI APYTUM TPaH3aKIUSIM, U €CIH YTO-TO IIOMeIlaeT
VCIIEIIHO 3aBepIIUThL TpPaH3aKIWio, HU OOWH U3 pe3ylIbTaTOB 3TUX OeNCTBUU He COXpaHUTCA B Oase
IaHHBIX.

Hampuwmep, paccmorpuM 6a3y HaHHBIX 0aHKa, B KOTOPOM COIEPKUTCS MHPOPMAIUI 0 CUYeTaxX KIUEeHTOB,
a Takke o0IIKre CyMMEI IT0 OTHOeJIeHusIM OaHKa. [IpenmomoxkumM, 4To MBI Xo0TuM IepeBect 100 momnapoB
co cuéta Anuchl Ha cuéT Boba. ITpocToThl pagu, cOOTBeTCTBYMONME SQL-KOMaHIE MOXKHO 3allicaTh Tak:

UPDATE accounts SET bal ance = bal ance - 100. 00
VWHERE nane = 'Alice';

UPDATE br anches SET bal ance bal ance - 100. 00

WHERE nane = ( SELECT branch_name FROM accounts WHERE nane = 'Alice');
UPDATE accounts SET bal ance = bal ance + 100. 00

WHERE nane = ' Bob';
UPDATE branches SET bal ance = bal ance + 100. 00

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

TouyHOEe comepzKaHWe KOMaHI 3[eCh HE BaXXHO, BaXKHO JIUIIL TO, YTO MAJISI BHITIOJTHEHUS 3TOM JTOBOJIBHO
ITPOCTOY oTepalnuy moTpebdoBaoCh HECKOJIBKO OTAETbHBIX JeUCTBUM. [Ipu 9TOM C TOYKM 3peHus 6aHKa
Heo6xXoouMo, 4TOOHI BCe 9TU AEeHCTBUS BHITIOHUINCH BMECTEe, TN0OO0 He BHIMOMHUIUCH coBceM. Ecnu o6
nonyuuT 100 mosiapoB, HO OHM He OyOyT CHMCaHBI CO CUuéTa AJMCH, 0O0BACHUTEL 3TO C60EM CUCTEMEI
ornpenesieéHHO He ygacTtcsa. M HaoGopoT, Anuca Bpsig U OyAeT [OBOJIbHA, €CJIM OHA IEPEBENET [EHbIH,
a mo BoGa oHu He mo¥gyT. HaMm HyXXHa rapaHTHS, YTO €CHH YTO-TO MOMEMNIAET BHITIOIHUTH OIEPAInio
IO KOHIA, HU OOHO M3 MEHCTBUM HEe OCTABUT cjlefa B 6a3e HaHHBIX. 1 MBI momy4YaeM 3Ty TapaHTHIO,
o0BbenuHssT HeWCTBUS B OOHY MpaH3akyuro. [OBOPSIT, UTO TPaH3aKIUSA AMOMAPHA: C TOYKU 3PEHUS
OPYTUX TPAH3aKIMH OHa JTUO0 BHITIOIHIETCS U PUKCUPYETCS MOTHOCTHIO, TMO0 He GUKCUPYETCS COBCEM.

Ham Tak’Xe HyzKHa rapaHTHs, YTO IIOCJIe 3aBEepPIIEHUS M IIOATBEPXKIOEHUS TPaH3aKIIMU CUCTEMOM 06a3
OaHHBIX, €€ pe3yJbTaThl B CaMOM [ejle COXPAaHSITCS M He OymyT IIOTEepPSHBI, Haxke €eCId BCKOpe
IPOU30UNET aBapus. Hampumep, ecny MBI CITMCaid CyMMY U Bhiganu €€ Boby, MBI JOIKHBI UCKITIOYUTH
BO3MOZKHOCTb TOrO, YTO CyMMa Ha €ro CYETe BOCCTAHOBHUTCS, KaK TOJIbKO OH BBIMIET 3a IOBEpPHU
Oanka. TpaH3akIMOHHAas 0a3a JaHHBIX FAaPAHTUPYET, YTO BCE U3MEHEHUS 3allMCHIBAIOTCS B IIOCTOSTHHOE
XpaHunuile (HalrpuMep, Ha AUCK) 10 TOTO, KaK TPaH3aKIusd OyIeT CYUTAThCS 3aBEPIIEHHOM.

Ipyrasi BakHasi XapaKTEePHUCTHKA TPaH3aKIHMOHHBIX 0a3 HaHHBEIX TECHO CBsi3aHa C aTOMapHOCTBHIO
U3MEeHEeHUN: KOrJa OOHOBPEMEHHO BHINIOJNHAETCS MHOXKECTBO TpaH3aKIMUW, KaxKmasd U3 HUX He
BUOUT He3aBepIIEHHbIE U3MEHEHUs, IIPOU3BENEHHBIE ApyruMu. Hamnpumep, ecnu ofHa TpaH3aKIUsa
MMOACYMUTHIBAET OaylaHC II0 OTAeNneHusM, OyoeT HeIpaBUIbHO, €CIIM OHA IIOCUYHUTAET PAacXof B OTHEIeHUHN
ATHCHI, HO He YYTET IPUXo[ B oToeneHuu boba, uinu Hao60poT. [I03TOMy CBOMCTBO TPaH3aKIINH "BCE UITH
HHU4Yero" HOJIZKHO ONpEeHessaTh He TOJIPKO, KaK U3MEeHEHHUSI COXPAHSIOTCS B 6a3e JaHHBIX, HO M KaK OHHU
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BHIOHEI B IIpOoLiecce pa6OTBI. H3meHeHUs, IIPOU3BOOUMEIE OTKpBITOfI TpaH3aKHHefI, HEeBUOUWMEI OJI4 OPYTUX
TpaHBaKHI/Iﬁ, IIOKa OHa Heé GYJIGT 3aBepIlleHa, a 3aTeéM OHH CTAHOBATCSA BUOHEI BCE CPaA3y.

B PostgreSQL Tpan3akmusa ompepesnsercss HabopoMm SQL-KoMaHM, OKPYXKEHHBIM KoMaHmamu BEG N u
COW T. Takum o6pa3oM, Hallla 6aHKOBCKAS TPaH3aKIUs JoIXKHa Oblya Obl BHITISOETh TaK:

BEGQ N;
UPDATE accounts SET bal ance = bal ance - 100. 00
VWHERE nane = 'Alice';

COW T,
Ecnu B mpomnecce BHIIOJIHEHHsI TPAQH3aKIMKM MBI PEIIMM, YTO He XOTUM (PUKCHUPOBaTh €€ U3MeHEeHUS

(HampuMep, IIOTOMY YTO OKa3aJjioch, YTO GajiaHC AJIMCHL CTaJl OTPULIATEJIBHEIM), Mbl MOXKEM BHITIOJTHUTD
KoMaHAy ROLLBACK BMecTo COVM T, U BCe HaIllM U3MeHeHUs OYIYT OTMEHEHEL.

PostgreSQL Ha camom pmene oTpabaTeiBaeT Kaxkabli SQL-omepaTop KakK TpaH3akKIuio. Eciu BB He
BCcTaBUTE KOMaHAy BEG N, TO KaXK[blil OTHOEJIbHEIN OoIlepaTop OyoeT HESIBHO OKPY2KEH KoMaHOaMu BEG N
u COW T (B ciiy4yae YCIIEIIHOTO 3aBepIIeHUs). [ pynmny onepaTopoB, OKPYKEHHBEIX KoMaHmaMu BEG N u
COW T mHOTIOa HAa3LIBAIOT 0/10KOM MPAH3AKUUU.

IIpumeuanue

HekoTopble KIMEeHTCKHEe OMOIMOTEKH H0o0aBIsi0T KoMaHOHI BEG N m COVMM T aBTOMaTHYECKH
¥ HEeSIBHO CO3HAlOT 3a Bac OJIOKM TpaH3akiuii. IlompoOHee 00 3TOM BHI MOXKETE y3HATh B
OOKyMeHTalluu WHTEePEeCYIOIIeTro Bac uHTepderica.

OmnepaTopaMu B TPaH3aKIIUU MOXKHO TaKXkKe YIpaBJIsATh Ha 6ojiee IeTalbHOM YPOBHE, UCIOJIL3YS MOYKU
coxpaHeHus. TOYKM COXpaHEHUS IIO03BOJITIOT BHIOOPOUYHO OTMEHSATHL HEKOTOpPHIE YACTU TPaH3aKIUU
u ¢QurcupoBaTh BCce ocTalbHBle. OIpemenmMB TOYKY COXpaHeHUS C momombio SAVEPO NT, mpu
HeoOX0IMMOCTHU BEI MOXKETE BEPHYTHLCA K HEM € TOMOIIIbIo KoMaHAsl ROLLBACK TO. Bce u3amenenus B 6aze
OAHHBIX, IPOU3OIIEIe II0Ce TOYKU COXPaHeHUusa U O MOMEHTa OTKaTa, OTMEHSAITCSA, HO U3MEHEeHU,
NIPOU3BEeNEHHLIE PaHee, COXPaHSIIOTC.

Korpma BBI BO3BpalllaeTeCh K TOYKE COXPAHEHUsS, OHA IPOMOIKAeT CYIIeCTBOBATh, TAaK YTO BEl MOXKETE
OTKATHIBAThCSA K HEM HECKONIbKO pa3. C Apyro# CTOPOHEI, €CIIM BBl YBEPEHHI, YTO BaM He IIPUMNETCS
OTKAaTHIBAThCS K OIPEeHesIEHHON TOYKEe COXpPaHEHUs, €€ MOXKHO yHaJauTh, YTOOBI CHCTeMa BEICBOOOOHUIIA
pecypchl. [loMHUTE, YTO IIPU yHOaJeHWHW HIJIM OTKAaTe K TOYKE COXPaHEHUS BCE TOYKM COXPaHEHUS,
OITpefeJIEHHBIE TI0CTIE HEE, aBTOMATUYECKU YHUYTOXKAIOTCS.

Bcé aTo mpoucxomuT B 6JI0Ke TpaH3aKIMK, TaK YTO B OPYTUX ceaHcaxX pPaboThl ¢ 0a30¥ JaHHBIX 3TOTO HE
BumHO. COBepIIEHHBIE OEMCTBUS CTAHOBSTCS BUIOHBI IOJISI OPYTHUX CEAHCOB BCE Cpaly, TOJIBKO KOTOa BHI
¢urcupyeTe TpaH3aKIMIO, @ OTMEHEHHBIE IENCTBUS HE BUOHBLI BOOOIIIe HUKOTAA.

BepnyBuiuck K 6aHKOBCKOM 0a3e maHHBIX, IIPEAIoIoXKUM, YTO MBI cnuckiBaeM 100 moimapoB co cuéTta
Anucel, gob6aBnsgeM ux Ha C4€T Boba, ¥ BOPYT OKa3bIBAETCS, UTO JAEeHbI'Y HY2KHO OBLJIO IepeBeCTH Y OJIJIN.
B manHOM ciiy4ae MBI MOXKEM NIPUMEHUTh TOYKU COXPaHEHUS:

BEG N,

UPDATE accounts SET bal ance = bal ance - 100. 00
VWHERE nane = 'Alice';

SAVEPQO NT ny_savepoi nt;

UPDATE accounts SET bal ance = bal ance + 100. 00
VWHERE nane = ' Bob';

- - HEHHBHBHHE HHEHEHEE. . BHERER HEH # BHHREBHHBREE BHHE B

ROLLBACK TO ny_savepoi nt;

UPDATE accounts SET bal ance = bal ance + 100. 00
WHERE nane = 'Vally';

COW T;
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9TOT npuMep, KOHEYHO, HECKOJIbKO HaflyMaH, HO OH IIOKa3hkIBaeT, KaK MOXKHO yIIPaBIIsATh BEIIIOIHEHNEM
KoMaHO B OJIOKe TpaH3aKIWW, HCIONIb3ys TOYKH coxpaHeHus. Bomee toro, ROLLBACK TO — 31O
€OWHCTBEHHHI CIOoco0 BEPHYTh KOHTPOIb Hapn OJIOKOM TpPAH3aKLUWM, OKA3aBIIMMCS B IIPEPBAaHHOM
COCTOSIHUY M3-3a OMMOKU CUCTEMEI, HE CUUTAs BO3MOXKHOCTH IIOJIHOCTBIO OTMEHUTDH €€ U Ha4yaThb CHOBA.

3.5. OKOHHble PYHKLU UM

OKOHHasa (pyHKUUs BHITIOMHSET BBHIYMCIEHUS AJIsT Habopa CTPOK, HEKOTOPHIM 00pPa30M CBS3aHHBIX
C Tekymel CTpoko#. E€ melcTBHEe MOXKHO CPaBHUTH C BBHIYMCIEHUEM, MPOU3BOJAUMEBEIM arperaTHOH
dyakument. OgHAKO C OKOHHBIMM (YHKIIUSIMU CTPOKHM HE TPYIMUPYIOTCS B OOHY BBIXOOHYIO CTPOKY,
YTO UMEET MECTO C OOBIYHBIMU, HE OKOHHBIMM, arperaTHBIMU (QYHKIUSIMH. BMeCcTo 3TOTO, 9TH CTPOKHU
OCTAlOTCSI OTHAENIPHBIMU CYIIHOCTSIMHU. BHYTpHM »Ke, OKOHHAas (YHKIHMS, KaK M arperaTHas, MOXKET
o6paIaThCsi He TOJBKO K TEKYIIEeH CTPOKe pe3yabTaTa 3ampoca.

BoT mpumep, NOKa3bIBAOIINM, KAaK CPAaBHUTD 3apIlIaTy Kaxkooro COTPYIHUKA CO CpegHeH 3apIijiaTou ero
oTmena:

SELECT depnane, enpno, salary, avg(salary) OVER ( PARTI TI ON BY depnane)
FROM enpsal ary;

depnanme | enpno | salary | avg
----------- TR R U
devel op | 11 | 5200 | 5020. 0000000000000000
devel op | 7| 4200 | 5020. 0000000000000000
devel op | 9 | 4500 | 5020. 0000000000000000
devel op | 8 | 6000 | 5020. 0000000000000000
devel op | 10 | 5200 | 5020. 0000000000000000
per sonnel | 5 3500 | 3700. 0000000000000000
per sonnel | 2| 3900 | 3700. 0000000000000000
sal es | 3 4800 | 4866.6666666666666667
sal es | 1] 5000 | 4866.6666666666666667
sal es | 4 | 4800 | 4866.6666666666666667
(10 rows)

ITepBbie Tpu CcTONMOIA M3BIEKAIOTCS HETMOCPENCTBEHHO M3 TaOMUITHI enpsal ary, Ipu 9TOM A KaXKOou
CTPOKM TabNIuILI eCTh CTpPOKa pe3yibTaTa. B 4eTBEPTOM cCTONOIle OKa3aloCh CpefHee 3HaudeHHe,
BBIYMCJIEHHOE TI0 BCEM CTPOKaM, MMEIOIIMM TO JKe 3HadeHuWe depnane, YTO ¥ TeKylasi CTPOKa.
(®akTHYECKU CpefHee BHIUMCISET Ta Ke OoOBIYHasi, He OKOHHAas QYHKUMS avg, HO mpemioxeHue OVER
TpeBpaliaeT e€ B OKOHHYIO, TAK YTO €€ IelCTBUEe OTPAaHUYUBAETCS PaMKaMM1 OKOH.)

BrizoB OKOHHOV (PyHKIMHM BCerja COOEpPKUT IpennoxkeHue OVER, crepylolllee 3a Ha3BaHUEM U
apryMeHTaMu OKOHHOM (GYHKIIMH. DTO CHHTAKCUYECKH OTJIMYAET €€ 0T OOBIYHOM, He OKOHHOM arperaTHou
dyukuuu. Ilpemnoxkenue OVER ompepesnseTr, KaKk HMEeHHO HYXKHO pa3feluTb CTPOKHU 3ampoca [
o6paboTku oKOHHOU ¢yHKIMel. [Ipennoxkenne PARTI TI ON BY, gononHsmoilee OVER, pa3gensieT CTPOKH
110 TPyIIIaM, WX pas3feniaM, o0bequHsIsd OOMHAKOBBEIE 3HAYEHUS BhIpaxkeHuu PARTI TI ON BY. OKoHHas
(pyHKUIMS BEIUKCIIAETCS IO CTPOKaM, IonafalonliM B OOUH pa3fell C TeKylleld CTPOKOM.

Bel MoXkeTe TakxXKe OIpeNensTh IOPANOK, B KOTOPOM CTPOKM OymyT oOpabaThiBaTbCs OKOHHBIMU
dbyurIUAMY, ucnonb3ysa ORDER BY B OVER. (ITopssmok ORDER BY Ojisi oKHa MOKET faXe He COBIIamaTh C
IOPSAOKOM, B KOTOPOM BEIBOIOATCS CTPOKU.) Hanmpumep:

SELECT depnane, enpno, salary,
rank() OVER ( PARTI TI ON BY depnane ORDER BY sal ary DESC)
FROM enpsal ary;

depnane | enpno | salary | rank
----------- B T T u e i
devel op | 8 | 6000 | 1
devel op | 10 | 5200 | 2
devel op | 11 | 5200 | 2
devel op | 9 | 4500 | 4
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devel op | 7 | 4200 | 5
per sonnel | 2| 3900 | 1
per sonnel | 5] 3500 | 2
sal es | 1| 5000 | 1
sal es | 4 | 4800 | 2
sal es | 3| 4800 | 2
(10 rows)

Kak moka3zaHo 3mech, GYHKIIUS r ank BbIOAET MOPSIAKOBEINM HOMED [T KaXKA0T0 YHUKAIbHOTO 3HAYEHU S
B pasfiesie TeKyIlel CTPOKH, II0 KOTOPOMY BHITIOTTHSIET COPTUPOBKY IpenoxkeHnne ORDER BY. Y hyHKIMU
rank HeT mapaMeTPOB, TaK KaK e€ IoBegeHMe IIOJTHOCThIO OIIpefessaeTcs npennoxenuem OVER.

Ctpoku, oOpabaThiBaeMble OKOHHOM (YHKIIMEW, NIPEACTaBIAIOT COO0M «BUPTyalbHBIE TaOJIMIIEL»,
CO37aHHBle U3 IpenjoxkeHUs FROM U 3aTeM Ipomiefuire udepe3 GQUILTPAIUI0 U I'PynnupoBKy WHERE
u GROUP BY u, Bo3MOXKHO, ycioBue HAVI NG Hanpumep, cTpoka, OoTGUILTPOBaHHAS U3-3a HaAPYIIEHUS
ycnoBusi WHERE, He OyImeT BUAOHA [JIsI OKOHHBIX (DYHKIIMIM. 3alIpOC MOXKET COfiepXaTh HECKOJIBKO OKOHHBIX
pyHKUIMN, pa3gensgioiuX JaHHbIe I10-pPa3HOMY C IPUMEHEHNEeM Pa3HBIX IpenjioxkeHnl OVER, HO Bce OHHU
OynoyT o6pabaTkeIBaTh OOWH U TOT K€ HAaOOP CTPOK 3TOM BUPTYATIbHOU TaGJIUITH.

Mz yxe Bupgenu, 4yTo ORDER BY MOXKHO OIYCTUTH, €CNIU IOPSOOK CTPOK He BaXKeH. TakXKe BO3MOXKHO
onyctuth PARTI TI ON BY, B 3TOM Ccliydae o0pa3yeTcs OOUH pa3de’l, ComepKalluil BCe CTPOKM.

EcTh ellé ogHO BaKHOE IOHATHE, CBSI3aHHOE C OKOHHBIMHU QYHKIIUMSIMU: [JI59 KaXKI0HU CTPOKHU CYIIECTBYET
Habop CTPOK B €€ pasfese, Ha3bIBaeMbINM pamkol okHa. HeKoTopble OKOHHBEIE QYHKIINKM 0O0pabaTHBAIOT
TOJILKO CTPOKH paMKHU OKHAa, a He BCero paspgena. [lo ymonuaHuio ¢ ykaldanmeM ORDER BY pamMka
COCTOHUT U3 BCEX CTPOK OT Havajla pa3feia g0 TeKyIllel CTPOKHU U CTPOK, PABHEIX TEKYIEH 10 3HAYEHUIO
BeEIpaxkeHuss ORDER BY. Be3 ORDER BY paMKa IO yMOJYaHWIO COCTOUT U3 BCEX CTPOK pa3mena. 1
I[TocmoTpuTe Ha IpUMEP UCHOIB30BAHUSA SUM

SELECT sal ary, sun{salary) OVER () FROM enpsal ary;

salary | sum

________ e e am -
5200 | 47100
5000 | 47100
3500 | 47100
4800 | 47100
3900 | 47100
4200 | 47100
4500 | 47100
4800 | 47100
6000 | 47100
5200 | 47100

(10 rows)

Tak kak B 3TOM IIpuMepe HeT yKa3aHusi ORDER BY B npepnnoxenuu OVER, paMKa OKHa COOEPKUT BCe
CTPOKM pa3mejia, a OH, B CBOIO o4yepenb, 6e3 npemmoxkenus PARTI TI ON BY BKIO4aeT BCE CTPOKU TaOJIUITHI;
OIPYTUMHU CJI0BaMM, CyMMa BHIUMCIISIETCS 10 BCel TabJiuile ¥ MBI IOJIydaeM OfWH pe3yabTaT AJIs KaxKIaou
CTpoKU pe3ynbraTta. Ho ecnmu Ml fo6aBuM ORDER BY, MBI IOJIyYUM COBCEM [IPYTHE PE3YJIbTaTHI:

SELECT sal ary, sun{salary) OVER (ORDER BY sal ary) FROM enpsal ary;

salary | sum

________ .
3500 | 3500
3900 | 7400
4200 | 11600
4500 | 16100
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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4800 | 25700

5000 | 30700

5200 | 41100

5200 | 41100

6000 | 47100
(10 rows)

3meck B CyMMe HaKaIlIMBaAIOTCS 3apIljlaThl OT IMepBOM (caMol HH3KOM) OO0 TeKyIlel, BKIio4das
TIOBTOPSIONINECS TEKylue 3HaueHusa (oOpaTuTe BHMMAaHKHE Ha pPe3ylIbTaT B CTPOKaX C OOWHAKOBOM
3apIiIaToi).

OxkoHHBIE (PYHKITUU pal3pelllaeTcs HCIOJIL30BaTh B 3aIlpoCe TOJBKO B cuucke SELECT u mpenioKeHUu
ORDER BY. Bo BCex OCTallbHBIX IIPENJIOKEHUAX, BKIO4Yasa GROUP BY, HAVI NG u WHERE, oHU 3ampeleHsl.
9T0 0OBACHSETCS TEM, UTO JIOTUYECKU OHU BHIIOJIHSIOTCS IIOCJIE 3TUX IPENJIOXKEHUM, a Tak¥Ke I10CJe
He OKOHHBIX arperaTHBIX (PyHKIWM, U 3HAYUT arperaTHylo (yHKIIMIO MOXKHO BBI3BIBATh B apryMeHTax
OKOHHOM, HO He HaoOOpOoT.

Ecnu Bam HYZXKHO OT(i)I/IJ'IprOBaT]: UJIN CTPYIIIIMPOBATH CTPOKHU II0CJI€ BEIYUCIIEHU A OKOHHBIX (I)YHK].[I/II;I, BEI
MOZKeTe HCIIOJIb30BaTh BIIOKEHHBIN 3alipoc. HaHpHMep:

SELECT depnane, enpno, salary, enroll_date
FROM
( SELECT depnane, enpno, salary, enroll _date,
rank() OVER (PARTI TI ON BY depnane ORDER BY sal ary DESC, enpno) AS pos
FROM enpsal ary
) AS ss
WHERE pos < 3;

ITaHHBIN 3aIIPOC TOKAXKEeT TOIBKO T€ CTPOKU BHYTPEHHET0 3aIIpoca, Y KOTOPHIX I ank (IIOPsIKOBLIM HOMED)
MeHble 3.

Korma B 3ampoce BHIUMCIISIOTCSA HECKOJIPKO OKOHHBIX (PYHKIIMP [JIsI OOMHAKOBO OIPENEIEHHBIX OKOH,
KOHEYHO MOXKHO HalKCaTh /I KaXKXO0o¥W U3 HUX OTHeNbHOe npeaioxenue OVER, HO Tpu 3TOM OHO OymeT
OyGIMpPOBaTLCS, YTO Heu30exkKHO OymeT MPoBOLMPOBAThH OIIUOKU. [ToaTOMYy nydllle ompenesyieHUe OKHa
BBEIOENUTH B npennoxkenue W NDOW a 3aTeM CcChlIaThCS Ha Hero B OVER. Hanpuwmep:

SELECT sun(sal ary) OVER w, avg(salary) OVER w
FROM enpsal ary
W NDOW w AS ( PARTI TI ON BY depnanme ORDER BY sal ary DESC);

ITogpo6Hee 06 OKOHHBIX GYHKIIMSIX MOXKHO y3HATh B [logpa3nene 4.2.8, Pasmene 9.21, ITonpasnene 7.2.5
u B cupaBke SELECT.

3.6. HacnepoBaHue

HacnemoBanue — 3TO KOHIIEIINS, B3sITasA U3 00BEKTHO-OPUEHTUPOBAHHLIX 0a3 JaHHLIX. OHA OTKPHIBAET
MHOXKECTBO MHTEPECHBIX BO3MOXKHOCTEH IIPU ITPOEKTUPOBAHNH 0a3 MaHHBIX.

IaBaiiTe co3maguM OBe TaOmuIBl: Cities (ropoma) u capitals (cTomuisl ImITaToB). ECTECTBEHHO,
CTOJIMIIEI IITATOB TaKXKe SIBIISIOTCS TOPOJaMM, IIO9TOMY HaM HYXKHO SIBHBIM 00pa3oM mo0aBIIATh HX
B pPe3ynbTaT, KOTda MEl XOTHM IIPOCMOTPETH BCe Topofa. ECiIu BBl HPOSIBUTE CMEKAJIKy, BBl MOXKETe
MIPEIIOKUTDh, HallpuMep, TaKOe pelleHune:

CREATE TABLE capitals (

nane t ext,

popul ati on real,

el evation int, - - (BHHHHR #OHBHHE)
state char (2)

)

CREATE TABLE non_capitals (
nane t ext,
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popul ati on real,
el evation int - - (BHHHHE # OHBHHE)

)

CREATE VIEWcities AS
SELECT nane, popul ation, el evation FROM capitals
UNI ON
SELECT nane, popul ation, elevation FROM non_capitals;

OHO MOXKET YCTPAuBaTh, IIOKA MBI U3BJIEKA€M OHaHHBIE, HO €CJIM HaM HOTpe6yeTCH NU3MEHUTH HECKOJIBKO
CTPOK, 3TO 6YJI6T BEITJIAOETE HEKPACHUBO.

[TosTomMy ecCTh y4lllee pelIeHue:

CREATE TABLE cities (

nane t ext,
popul ati on real,
el evation int - - (BH#HHR #OHBHHE)

)

CREATE TABLE capitals (
state char (2) UNI QUE NOT NULL
) INHERI TS (cities);

B manHoOM cny4ae cTpoka Tabmuilkl capi t al s Hacaedyem Bce cTomnbiw (name, popul ati on u el evati on)
OT podumevckoli mabauudl cities. Ctonbell nane mMeeT THUN t ext, cobcTBeHHBIN TH PostgreSQL
IJIT TEKCTOBBLIX CTPOK IIEpEMEHHOM MIUHEL. A B Tabnuly capi t al s moGaBieH OOMOTHUTEIbHEBIN CTOI0eI]
st at e, B KoTopoM OyfeT yKa3aH OyKBeHHHIN Kop mTaTa. B PostgreSQL Tabnuila MOXKeT HacJieoBaThCsA
OT HOJIA UM HECKOJIBKUX OPYTUX THGJ’[I/I]_[.

Hanpumep, crnemyiomuii 3andpoCc BEIBEAET Ha3BaHUS BCEX I'OPOMAOB, BKJII0YAS CTOUILIBLI, HAXOOAIIMXCS
BhItiie 500 ¢pyTOB HaAI YPOBHEM MOPS:

SELECT nane, el evation
FROM cities
VWHERE el evati on > 500;

Pe3yanaT €I'0 BBEIIIOJTHEHU A :

nanme | elevation
___________ T,
Las Vegas | 2174
Mari posa | 1953
Madi son | 845
(3 rows)

A cnepytomuii 3aIpoC HaXOOUT BCe Tropofa, KOTOPhle He SABISIOTCS CTOJIMIIAMHM IITATOB, HO TaKXke
HaxomsTcs Beire 500 ¢pyTos:

SELECT nane, el evation
FROM ONLY cities
VWHERE el evati on > 500;

nane | elevation
___________ .
Las Vegas | 2174
Mari posa | 1953
(2 rows)

3mecs citoBo ONLY mepeq Ha3BaHUEM TalJIUIIEI Ci t | €S YKa3kIBaeT, YTO 3aIlPOC CIIEAYET BHIIIOIHATH TOIBKO
OIS CTPOK TaOmUIIHI Citi es, He BKIIo4ass TaOMUIIEI, YHACJIeOOBaHHLEIE OT Citi es. MHOrHe omepaTopHl,
KOTOpBIE MHI yKe obcymunu — SELECT, UPDATE u DELETE — mopgaepzkuBaioT yKasaunue ONLY.
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IIpumeuanue

XoTss HaclemoBaHMEe 4YacTo OBIBAaeT IIOJIE3HO, OHO HE UWHTErPUPOBAHO C OTpPaHUYEHUSIMU
VHUKAJIbHOCTH M BHEUIHMMM KJII0OYaMM, YTO OTPaHMYMBAET €ro NpuMeHUMOCTh. [lompoGHee 3To
omnuceiBaeTcsa B Pasgerne 5.9.

3.7. 3aKao4dyeHue

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

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

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

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

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




naBa 4. CuHTakcuc SQL

B srToil riaBe omuckiBaeTcs cCuMHTAKCHUC s3blKa SQL. TemM caMbIM 3akjlafgbiBaeTcsa (PyHOaMEHT [OJId
cledyromIux TaB, Toe OymeT IMOoApoOHO PacCMOTPEHO, KaK C IMOMOIIbI0 KomaHA SQL omucheiBaTh U
U3MEHSTH HaHHEIE.

MEI coBeTyeM IPOYUTATE 3Ty I'JIaBy U TEM, KTO yKe 3HakKoM SQL, Tak Kak B Hell OIIUCHBAIOTCS HECKOIIBKO
IPaBUJI U KOHIIEMIINM, KOTOPHIE pealn30BaHbl B pa3HbIX 6a3ax gaHHBEIX SQL Mo-pa3HOMY MJIM OTHOCSTCS
TONBKO K PostgreSQL.

4.1. Jlekcnueckas CTPYKTypa

4

SQL-mporpaMMa COCTOMT W3 IIOCJIEIOBAaTEIbHOCTH KOMaHO. KoMaHma, B CBOIO odepenb, IIpenCcTaBiseT
co60¥ IMoCIenoBaTeIbHOCTh KOMNOHEHMO08, OKaHYWBAIOIIYIOCSA TOUKOM C 3amsaTol («;»). KoHel BXOgHOTO
IIOTOKa TaKXXe CUMUTAeTCsS KOHIIOM KOMaHOhl. Kakue MMeHHO KOMITOHEHTHl JOIYCTUMEI [JIs KOHKPETHOH
KOMaH[bI, 3aBUCUT OT €€ CUHTAaKCHCA.

KoMmoHeHTOM KOMaHObI MOXKET OBITh K/1H0Uueaoe €080, uOeHmupukamop, udeHmupukamop 8 kasblykax,
cmpoka (WIx KOHCTAaHTa) UJIH CIeluajIbHBIN CUMBOI. KOMIIOHEHTHI 0OBIYHO Pa3ensiioTCs IPo0eIbHEIMU
cuMBonaMu (mrpo6ers, Tabynsaius, IIepeBol CTPOKH), HO 3TO He TpeOyeTcs, eClyu HeT HeOTHO3HAYHOCTH
(HampuMep, KOTHa CIEICHMBOJI OKa3bIBAETCS PSIIOM C KOMIOHEHTOM OPYTOro THIIA).

Hampuwmep, cnenyomui TEKCT IBISIE€TCSA IPaABUIBHOU (CUHTaKcu4ecKu) SQL-porpaMMoi:

SELECT * FROM MY_TABLE;
UPDATE MY_TABLE SET A = 5;
| NSERT | NTO MY_TABLE VALUES (3, 'hi there');

JTO IIOCIIeI0BaTENbPHOCTD TpéX KOMaH]I, 10 OOHOH B CTPOKE (XOTH WX MOXKHO OBIJIO Pa3MEeCTHUTb U B OOHY
CTPOKY HUIIA HaO60pOT, Pa3neqInTb KOMaHObI Ha HECKOJIBKO CTpOK).

Kpome sToro, SQL-mporpaMMbl MOTYT coOepzKaTb KomMmeHmapuu. OHU He SBIISIOTCSI KOMIIOHEHTaMH
KOMaHJ, a II0 CyTH PaBHOCHUJILHEI IIPOOEIbHEIM CHMBOJIAM.

Cunrakcuc SQL He O4YeHb CTPOTO OIpedesseT, KakKue KOMIIOHEHTH HUOeHTUDUIUPYIOT KOMAaHOH, a
Kakue — UX OIepaHObl WKW NapaMeTphl. IlepBEle HECKOJIbKO KOMIIOHEHTOB OOBIYHO cOfepiKaT UMS
KOMaHObl, TaK 4YTO B OaHHOM IIpUMepe MBI MOXKeM roBoputh 0 KomMaHmax «SELECT», «UPDATE» u
«INSERT». Ho HanipuMep, koMmaHzaa UPDATE TpebyeT, 4TOOH TaKKe B OIIPEeNeIEHHOM MOJIOKEHUHU BCeraa
CcTosiT1 KOMIIOHEHT SET, a | NSERT B mpuBem€éHHOM BUpe TpeOyeT Hanuumusa KomrnoHeHTa VALUES. TouHbIe
CUHTAKCHUYeCKUe IIpaBula O KaXAou KoOMaHObl onucaHel B Yactu VI.

1.1. UpeHTudUKaToOpbl U KJ1lOYEBbIE CJIOBA

I[Toka3aHHEBIE BEIIIIE KOMAHOLI COomepzKaid KOMIIOHEeHTHI SELECT, UPDATE u VALUES, KOTOPEIE SIBJISIOTCS
npuMepaMu K/akuedbiX C/08, TO eCThb CJIOB, MMelInuxX (UKCHpPOBaHHOe 3HaueHHe B sS3blKe SQL.
KomMmmnoneHTs MY_TABLE u A SBNAIOTCA IpuMepaMu udeHmugukamopos. OHU UAeHTUPUIIUPYIOT UMeHa
TabIuIl, CTONMOIOB WU APYTUX 0OBEKTOB 0a3 JaHHBIX, B 3aBUCHUMOCTH OT TOTO, TfIe OHU HCIIOIb3YIOTCS.
I[TosToMy HMHOTHa HX HA3LIBAIOT IIPOCTO «MMeHaMu». KiioueBble CjIoBa M HUOEHTU(GUKATOPHI UMEIOT
OOVHAKOBYIO JIEKCUYECKYI0 CTPYKTYPYy, TO €CTh, He 3Has S3blKa, HEeJIb3sd OIPENEsIUTh, SBISAETCS JIU
HEKOTOPHIM KOMIIOHEHT KJIIOUEBBEIM CJIOBOM HJIU HAEeHTHU(PUKaTOPOM. ITOMHBIM CIHCOK KIIIOUEBHEIX CIIOB
npuBenéeH B [Ipunoxenuu C.

HNpenTnduKaToOpH 1 KiI04YeBbie ci1oBa SQL OOIKHE HAYMHATHCS C OYKBHI (a-Z, XOTS OOIMYCKAIOTCS TaKXkKe
He JTJaTUHCKUe OYKBH ¥ OYKBHI C IHAKPUTUYECKUMH 3HaKaMu) UITH nogquépkuBanus (_). I[TocnegyomnmmMu
CHMMBOJIaMHU B UOEHTU(OUKATOPE MUIH KIIIOYEBOM CIIOBE MOTYT OHITH OYKBEI, uGPH! (0-9), 3HAKM mojiapa
($) unm momuy€pKuUBaHUA. 3aMeThTe, UTO CTPOTO cienys OykBe cTaHmapTa SQL, 3HakKu monmapa HeJb3s
HWCIIONIb30BaTh B UOEeHTU(HUKATOPAX, TAK YTO UX HCIIOIh30BaHNE BPEOUT IIE€PEHOCUMOCTH ITPUIOXKEHUH.
B crammapre SQL rapaHTHpOBaHHO He OyHeT KJIIOUEBHIX CJIOB C HudpaMu ¥ HAYHUHAIOIIUXCS WA
3aKaH4YMBAIOIIUXCS TOOYEPKUBAHNEM, TAaK YTO UIEeHTH(GUKATOPEI TAKOI'0 BUAA 3AIUIITEHE OT BO3MOXKHBIX
KOH(IUKTOB C OYOYIIMMHU PACIIUPEHUSIMH CTaHOapTa.
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Cucrtema BHIOeNseT O uaeHTUuUKaTopa He Oomee NAMEDATALEN-1 Oaiit, a Goiee OJIHMHHBIE HMeHa
ycekatoTrcs. [To ymomuanuio NAMEDATALEN paBHO 64, TakK 4TO MaKCUMallbHas OJIMHA UOeHTHU(GUKaTOopa
paBHa 63 Gaditam. Ecim 3TOro HEOOCTATOYHO, 3TOT NIpPedei MOXKHO YBEJIMYUTh, U3MEHUB KOHCTAHTY
NAMEDATALEN B daiine src/ i ncl ude/ pg_confi g_manual . h.

KmntoueBrle cnoBa ¥ UAeHTUGUKATOPH 6€3 KaBhYEK BOCIIPUHUMAIOTCS CHUCTEMOM 0e3 yuéTa perucrpa.
Takum obGpa3om:

UPDATE MY_TABLE SET A = 5;
PaBHOCUJILHO 3alUCH:
uPDaTE ny_TabLE SeT a = 5;

YacTo ucnonb3lyeTcs HedopMaabHOE COTJIAllleHNEe 3allMChIBAaTh KITI0UEBHIE CJIOBA 3arjlaBHBIMU OyKBaMH,
a UMeHa CTPOYHLIMH, HaIPUMED:

UPDATE ny_table SET a = 5;

EcTh u mpyroii Tum uUOeHTUPUKATOPOB: omoesi€éHHble udeHmudukamopsvl MU udeHmugukamopsl 8
Kasvlukax. OHU 06pa3yoTcs ONpHU 3aKIl0o4yeHuHu 0OLIYHOro Habopa CHUMBOJIOB B [BOMHBLIE KaBHIUKU (").
Takue umeHTU(HUKATOPH BCeraa OyAyT CUNTATLCS UAeHTU(PHUKATOPaMH, HO He KITIOYEeBEIMU CJIOBaMu. Tak
"sel ect" MOXKHO HCHONIb30BaTh AJIs 0003HaueHUs cTonbiia unu Tabnunsl «select», Torma Kaxk sel ect
0e3 KaBhIYeK OymeT BOCIPUHST KakK KJII0YeBOe CJIOBO U NIPUBENET K oImnbKe pa3zbopa KOMaHOLl B MECTE,
TIe OXKHUAAeTCs UM TaOIuIel Uiy cTonb1a. TOT Ke TpuMep MOXKHO MEePENrcaTh C UAeHTUDUKATOPaMU
B KaBHIUKaX CJIeOYIOIIUM 00pa3oM:

UPDATE "ny_table" SET "a" = 5;

NpenTrduKaTOPH B KaBHIYKaX MOTYT COIEPKaTh JII0OOBIE CHMBOJIBI, 3a MCKJIIOUEHNEM CHMBOJIa C KOOOM
0. (UToOBI BKIIOYUTH B TAKOM UAEHTU(PUKATOP KaBEIYKH, IPOOYOIUPYHTE UX.) ITO ITO3BOISIET CO3MaBaTh
TaOIHUILI ¥ CTOJIOILI C UMEHaMHM, KOTOPhIe HHade Oy Obl HEBO3MOXKHEI, HAITPUMED, C ITpodenaMu HIIH
ammnepcangamu. OrpaHuYeHne OJINHEL IIPHU 3TOM COXPaHSIETCH.

Emeé oguH BapuaHT uAeHTU(PUKATOPOB B KABHUKAX ITO3BOJISET HMCIIOIB30BaTh cCUMBOJIE Unicode mo ux
KomaM. Takoi upeHTUGUKATOP HauynHaeTca ¢ U& (cTpouHast unu 3ariaBHas U u ammepcaHf), a 3aTeM
cpa3sy 6e3 mpobesioB UAET OBOWHAS KaBbIYKa, HanpuMep U&"f 00" . (3amMeThTe, YTO IIPU 3TOM BO3HUKAET
HEOJHO3HAYHOCTH C 0IIepaTopoM & UToOw! €€ n36ekaTh, OKPyKaMTe 3TOT onepaTop npoberamu.) 3aTeM
B KaBBIUKaX MOJXKHO 3amuCHBaTh cuMBOJIEI Unicode nByms criocobamu: oOpaTHas Kocas 4epTa, a 3a Hel
KOJ CUMBOJIa U3 YETHIPEX MeCTHAAIATEPUYHEIX Iudp, 1ubo o6paTHAs Kocas 4epTa, 3HaK IIJII0C, a 3aTEM
KOJI U3 MIECTH IeCTHaAUaTepuuHbX 1udp. Hanpumep, ugertuduratop " dat a" MOKHO 3amucaTh Tak:

U&" d\ 0061t \ +000061"

B cmemyromeM MeHee TPHUBHAIbHOM IIPUMEpPE 3aKOOUPOBAHO PYCCKOE CJIOBO «CJIOH», 3aluCaHHOe
KUPUIIINIIEN:

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

Ecnu BB XOTHTE UCIIONIB30BAaTh HE 0OPATHYIO KOCYIO YEPTY, a APYTOM CIELCUMBOJI, €r0 MOXKHO YKa3aTh,
mobGaBuB UESCAPE 1miocyie CTPOKHM, HAaIIPUMED:

U&'d! 0061t ! +000061" UESCAPE ' !’

B KauecTBe cmerncuMBoOa MOXKHO BHIOpPATh JTI000M CHMBOJI, KpOMe IIeCTHAAIIATEPUYHON HUGPH], 3HAKa
ILTIOC, anocTpoda, KaBEYKKA WX ITPOOETbHOT0 CUMBOIA. 3aMEeThTe, YTO CIIEIICHMBOJI 3aKJII0YaeTCs He B
IOBOMHBIE KABBIYKH, @ B allTOCTPOHI.

YToOH cHenaTh CIIECUMBOJIOM 3HaK anmocTpoda, HATHUIITHUTE eTO ABAXKIH.

Unicode-¢opMaT IIOTHOCTHIO IIOAIEPKUBAETCS TOJILKO IIPU UCIIOIh30BaHUHT Ha cepBepe KomupoBKu UTF8.
Korpa mcnonb3yioTcsa Opyrue KOOUPOBKHU, AONycKaeTcs yKa3laHue ToJibKo ASCII-cuMBOOB (C KomaMu
oo \ 007F). M B 4eTHIPEX, U B IIIEeCTU3HAYHOMN (opMe MOKHO 3allMCHBaTh cypporaTHelie napkl UTF-16 u
TaKM 00pPa30M COCTaBISITL CUMBOJIEI ¢ KomaMu Oomnbine yemM U+FFFF xoTa Hamuuyue IecTH3HAYHOMH

24



Cunrtakcuc SQL

bopMBI TEXHUYUECKH AeflaeT 3TO HeHYKHBIM. (CypporaTHbie Iapbl HE COXPaHSAIOTCS HEIIOCPEOCTBEHHO, a
00BbEeIUHSIOTCS B OOWH CUMBOJI, KOTOPHIHM 3aTeM Komupyetcsi B UTF-8.)

NpenTndukaTop, 3aKIOYEHHBIM B KaBBIYKM, CTAHOBUTCS 3aBUCHUMBIM OT PErucTpa, TOrma Kak
uaeHTUOUKATOPH 663 KaBHUEK BCET[a IIEPEBOAATCS B HUXKHUM peructp. Hanpumep, uneHTUGUKATOPH
FOO, foou"f 00" cunTaoTcsa oguHAKOBEIMU B PostgreSQL, Ho " Foo" 1 " FOO' OTIUYHBI APYT OT Apyra U oT
npenpipymux Tpex. (IITpuBemeHre uMEH 0e3 KaBhIYEK K HUKHEMY PErUCTPY, Kak 3To mejaeT PostgreSQL,
HECOBMECTHMO CO cTaHAapToM SQL, KOTOpPEHIM TOBOPHUT O TOM, UTO MMEHA HOJIXKHEI IIPUBOOUTLCS K
BEepxXHeMy peructpy. To ecTh, COrJIaCHO CTaHmapTy f o0 MmomXKHO OBITH 3KBHUBaJIeHTHO "FOO', a He
"foo0". [loaTOMy Ipu CO3AaHUU MMEPEHOCUMBIX IMPUIOXKEHUN PeKoMeHAyeTcs nubo Bcerga 3akKiriodaTh
oIpefesIEHHOEe UMS B KaBBHIUKHU, TMOO HE 3aK/II0YaTh HUKOTA.)

4.1.2. KOHCTaAHTHI

B PostgreSQL ecTh Tpu THIIa KOHCTAHT NOOpA3ymMesadeMmMblX Munoa: CTPOKMU, OUTOBEIE CTPOKH W YUCIIA.
KoHCTaHTEI MOXKHO Tak’kKe 3alMCHIBATh, YKa3bIBasi THUIIEl SBHO, YTO IO3BOJISIET NMPEACTABUTL UX 0Oomee
TOYHO U 06paboTaTh Gosee 3 PEeKTUBHO. ITU BapHaHThl paCCMaTPUBAIOTCS B CIIEAYIOIIUX IIoApa3aesiax.

4.1.2.1. CTPOKOBbI@ KOHCTaHTbI

CrTpokoBasi KoHcTaHTa B SQL — 3To oObIYHas IIOCIEOOBATEJIbHOCTh CUMBOJIOB, 3aK/IIOUEHHAS B
aniocTpodwl (' ), HampuMep: ' ### ######' . YTOOB BKIIIOYUTH alloCTPod B CTPOKY, HANIMIINTE B HEU OBa
armoctpoda psamoM, HampuMep: ' ##### #' ' ###' . 3aMeTbTe, 3TO He TO XKe caMoe, YTO IBOMHAas KaBhlUKa

").

I[IBe CTPOKOBBIE KOHCTAHTHI, Pa3feiéHHbe TPOOENbHBIMU CUMBOJIAMU U MUHUMYM OOHUM nepesodom
cmpokKu, o6bregUHSAIOTCS B OOHY M 00pabaThIBAIOTCS, KakK eciu OBl CTpOKa Ohljla 3amrcaHa B OTHOM
KOHCTaHTe. Hanpumep:

SELECT ' f o0’
"bar';
3KBUBAJICHTHO:

SELECT ' f oobar' ;
HO 9Ta 3allUCh:
SELECT ' f o0’ "bar';

CUMTAETCSA CHHTAaKCHUYECKOM OIMnOKOI. (OTO HECKOJILKO CTPaHHOe IIoBefieHue OIIpeieIeHoO B CTaHOapTe
SQL, PostgreSQL mpocTo cienyeT eMy.)

4.1.2.2. CTpOKOBbIe KOHCTaHTbl CO cneunocnenoBaTesibHOCTAMMU B cTune C

PostgreSQL TakxXe NpUHUMAET «CIELIIOCIef0BaTEIbHOCTU», UTO SIBJIIETCS PacCIIMpeHueM CTaHIOapTa
SQL. CTpoka CO CIELIOoCJIeIOBaTeIbHOCTSIMU HayMHAeTCs C OYKBH E (3ariaBHOM UM CTPOYHOIM),
CTOSIIIIEN HEIMOCPEeOCTBEHHO mepeqn amnoctpodpomMm, Hampumep: E foo'. (Korma KoOHCTaHTa CO
CIIEeLIIOCIIeIOBATEIbHOCTHIO Pa301uBaeTC s Ha HECKOJIPKO CTPOK, OYKBY E HY?KHO IIOCTaBUTh TOJIBKO IIepen
TIePBLIM OTKPHIBAIOIINM artocTpodoM.) BHYTpH TaKuX CTPOK CUMBOJ 00paTHOM KOCOU 4epTHI (\ ) HAUMHaeT
C-mmomo06HEBIE CneunocsiedosameibHOCMU, B KOTOPHIX coOYeTaHue 00PaTHOM KOCOM YepPTHI CO CIIEeOYIOIINM
cuMBonoM(aMu) ma€T ompenenEéHHOe 6aliTOBOE 3HAYEeHUe, KaK MoKa3aHo B Tabmurie 4.1.

Taonaumna 4.1. CnennocjiegoBaTe/IbHOCTH

CoenmocienoBaTeIbHOCTD HNHaTepupeTanus
\'b CUMBOJ «3a60%»

\ f nmopgada (GpopMel

\n HOBas CTpOKa

\r BO3BpaT KapeTKu
\ t TabyIAIus
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CrnenmociienoBaTejIbHOCTh HNHuTeprnperanusi

\o,\o00,\000(0=0-7) BOCbMEPHUYHOE 3HaUeHre OaliTa

\xh,\xhh(h=0—9, A—F) ImecTHagIATepUYHOe 3HaYeHue GaiTa

\ UXxXX, V UXXXXXXXX (X =0 —9,A—F) 16- wunm 32-OMTHBINM IIeCTHAOIATEPUUYHBIA KO
cuMmBojia Unicode

JIro6o# Opyro CHMMBOJI, MOYIIUH ITOCJIe 0OPAaTHOM KOCOHM YEepPTH, BOCIIPUHUMAETCs OyKBaiabHO. TaKuM
06pa3oM, 9YTOOH! BKIIIOYUTE B CTPOKY O0OPaTHYIO KOCYIO YEPTY, HY?KHO HAaIKCaTh OBE KOCHIX 4epThl (\\ ).
Taxk ke MOXKHO BKJIIOYHUTBH B CTPOKY anocTpod, Hanmucas \ ' , B JOMOJIHEHNE K OOBIYHOMY CITIOCO0Y ' ' .

Bel pomkHEBEL 1103ab60THUTHCS, YTOOB OalTOBHIE IIOC/IENOBATENIbHOCTH, KOTOPHIE BEI CO37Ta€Te TaKUM
006pa3oM, 0coOEHHO B BOCBMEPUYHON U IIeCTHa[llaTepPHYHOU 3amucu, oOpa30BHIBANIM [OIYCTHUMEIE
CUMBOJIH B cepBepPHOM KoaupoBke. Korma cepBep paboTaet ¢ kogupoBkou UTF-8, BMecTo Takou 3anucu
0aliT clemyeT MCIIOJNb30BaTh CIelrocnenoBaTenbHocTy Unicode unm anbTepHATUBHBIM CHUHTaKCHUC
Unicode, onucanubii B [Tompasmene 4.1.2.3. (B mpoTHBHOM ciiy4dae MPUAETCS KOOUPOBAThH CHUMBOIIHI
UTF-8 BpyuHyI0 U BBIIUCHBATL UX I10 OaiiTaM, 4YTO O4YeHb HeyIoOHO.)

CneunocnenoBaTenbHOCTH ¢ Unicode TOMHOCTHIO IMOANEPKMBAIOTCSA TOJILBKO IIPU MCIIOIB30BAaHUM Ha
cepBepe KopoupoBKH UTF8. Korpma HMCIONB3yIOTCS OPyrue KOOWPOBKH, OOIYCKAeTCs yKa3aHWe TOJIbKO
ASCII-cumBomnoB (¢ kogamu mo \ uO07F). Y B 4eTHIpEX, U B BOCBMU3HAYHOU (HopMe MOKHO 3aIlUCHIBATh
cypporatuble mapbl UTF-16 u TakuM 00pa3oM COCTaBNSAThL CUMBOJNBI ¢ KogaMmu 6omnbine yueM U+FFFFE,
XOTS HaJIM4uMe BOCBMU3HAYHOU (POPMEI TEXHUUECKU [ejlaeT 9T0 HeHyXKHBEIM. (Korma cypporaTHble aphl
HUCTIOJIL3YIOTCS C CEPBEPHOM KOoOmpoBKoM UTF8, oHU cHadasia 00beQUHSAIOTCS B OOUH CHUMBOJI, KOTOPHIA
3ateM kogupyetcsa B UTF-8.)

BHHUMaHHue

Ecnu mapametp koHburypamuu standard conforming strings umeer 3Hadenue of f, PostgreSQL
pacno3HaéT o6paTHYI KOCYI0 4YepTy KaK CIeICMMBOJI M B OOBIYHEIX CTPOKAX, M B CTPOKAaxX
co cneunocnemoBaTenbHOCTaMU. OgHako B Bepcum PostgreSQL 9.1 mo yMOI4YaHUIO IIPUHSTO
3HA4YeHWe ONn, ¥ B 9TOM cJiydae oOpaTHas Kocas 4YepTa PacIO3HAETCS TOJBKO B CIELCTPOKAaX.
9T10 noBeneHue OOIbIIE COOTBETCTBYET CTAHOAPTY, XOTS MOXKET HapymuTh paboTy IPUIIOKEHUH,
paccUuTaHHBIX Ha OPEeObIAyIui pexXuM, Korga obpaTHas Kocasi 4epTa paclo3HaBailachk Be3ge. B
KadyeCTBe BPEMEHHOTO pelleHUs BE MOXKeTe U3MEeHUTh 9TOT lTapaMeTp Ha of f, Ho ;ydilie yiTu OoT
Tako# nmpakTuku. Ecium BaM HykHO, 4T0OBE oO6paTHasl Kocas dyepTa IPencTaBisiiia ClelualbHbIN
CHMBOJI, 3ajaliTe CTPOKOBYIO KOHCTAHTY C E.

B momomuenme k standard_conforming _strings moBemeHueM o0OpaTHOM KOCOM dYepPTHI B
CTPOKOBEIX KOHCTAHTaX yIPaBIAOT IapaMeTpHl escape string warning u backslash quote.

CTpOKOBaH KOHCTaHTa He MOXKEeT BK/II04YaThk CUMBOJI ¢ Komom 0.

4.1.2.3. CTpoKOBble KOHCTaHTbl CO cneuynocsiepoBatesibHOCTAMMU Unicode

PostgreSQL TakXke MOOoAmepKUBaeT eIé OOWH BapUAHT CIELIOCIEeNOBATEIBHOCTEHN, MO3BOJISIONINH
BKJIIOYaTh B CTPOKHM cuMBOiIbEl Unicode mnmo wux komaM. CTpokoBassi KOHCTAHTa CO
crnernnociaenoBatenbHocTIMu Unicode HaumHaetcs ¢ U& (cTpouHas winu 3ariaBHas U u ammepcaHp), a
3aTeM cpasy 6e3 nmpobenoB uAgeT amnoctpod, Hanpumep UL f oo' . (3amMeThTe, YTO HIPU 3TOM BO3HUKAET
HEOHO3HAYHOCTh C OTIEPATopoM & UToOH €€ n36ekaTh, OKPyXKaMTe 3TOT OTiepaTop npobemamu.) 3aTeM
B amocTpodax MOXKHO 3amMUCHBaTL CUMBOJIEI Unicode aByMs cmoco6amu: obpaTHas Kocasi 4epTa, a 3a
Hel KOI CUMBOJIa M3 YEeTHIPEX IIeCcTHAAIlaTePHUUYHEIX Tudp, mubo o6paTHas Kocas uyepTa, 3HaK IIIIOC, a
3aTeM KO M3 IIeCTH IITeCTHaAIlaTepUuYHLIX 1Indp. HampuMep, cTpoky ' dat a' MOKHO 3amucaTh TakK:

U& d\ 0061t \ +000061"

B cnepymoiieM MeHee TPUBHAIbHOM IIPUMepPe 3aKOOWPOBAHO PYCCKOE CIIOBO «CJIOH», 3alMuCaHHOe
KUPUIIINLEN:

U&' \ 0441\ 043B\ 043E\ 043D
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Ecnu BB XOTHTE UCIIOIB30BaTh HE 0OPATHYIO KOCYIO YEPTY, a APYTOM CIELCUMBOJI, €r0 MOXKHO YKa3aTh,
mo6aBuB UESCAPEMOCIE CTPOKHM, HAalIpUMeED:

U& d! 0061t! +000061" UESCAPE '!'’

B KauecTBe cIerncuMBOa MOXKHO BHIOpPATh J1I000M CUMBOJI, KpOMe IIeCTHAAIIaTEPUYIHON HUGPH], 3HAKa
ITIOC, arocTpoda, KaBbIYKY HITH IPOOEILHOT0 CUMBOJIA.

CrnennocnemoBatenbHOoCcTH ¢ Unicode mommepKWBaAlOTCA TOJBKO IIPW UCIIOIB30BAaHWU Ha CepBepe
kKogupoBKu UTF8. Korma uCIONB3YIOTCSA OPyrue KOOMPOBKHU, OONyCKaeTcs yKalaHue Tonbko ASCII-
cuMBOnoOB (c komamu mo \OO7F). 1 B YeTHIpEX, W B IIECTU3HAYHOU (QopMe MOKHO 3alUCHIBaATh
cypporatubie mapsl UTF-16 u TakuM 00pa30M COCTaBASThL CUMBOJBI ¢ KogaMmu Oojbline yem U+FFFF
XOTS Hajlu4yue NIeCTU3HAYHOU (POPMEI TEXHUYECKU AeflaeT 3TO HeHyKHBIM. (Korma cypporaTHble mapul
UCTIOJIL3YIOTCSI C CEPBEPHOM KOAMPOBKOM UTF8, OHM CHadasiia 00beqQUHSAIOTCS B OMUH CUMBOJI, KOTOPHIM
3ateM kogupyeTrcsa B UTF-8.)

Takxe 3aMeTbTe, YTO CIelnocienoBaTenbHOCTH Unicode B CTPOKOBBIX KOHCTaHTaX pab0OTalOT, TOILKO
Korga mapamMetp KoHdurypanuu standard conforming strings paBeH on. 3To 0OBSICHSETCA TEM, YUTO
WHaye KJIMEeHTCKHWE MPOoTrpaMMhbl, mpoBepsiomme SQL-omepaTopsl, MOKHO OyIeT BBECTH B 3a0/TyKAeHUE
¥ 3KCIIJIyaTUPOBATh 3TO KAK yS3BUMOCTH, Hampumep, misi SQL-unbeknuii. Eciu 3TOT mapamMeTp UMeeT
3HaueHwue of f, 3TM cmeunocnenoBaTeIbHOCTH OYOYT BRI3LIBATE OIIUOKY.

YT0OBI BKITIOYUTH CITIELICUMBOJI B CTPOKY GYKBaTH:HO, HaIIUIIKUTE ero OBazKIObI.

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

XoTsT CTaHOAPTHBIM CHUHTAKCHUC MOJIS CTPOKOBHIX KOHCTAHT OOBIYHO OOCTATOYHO yHoOeH, OH MOIKeT
IJIOXO0 YUTATBhCS, KOT{la CTPOKA COOEPXKHUT MHOTO amocTpodoB mmam oOpaTHBIX KOCHIX YEPT, TaK Kak
KaX[Obll TAKOW CHUMBON IIPUXOOUTCS OyOIUpoBaTh. YTOOBI M B TAKWUX CIIydasiX 3allpOChl OCTaBaJIUCh
yuTaeMbiMH, PostgreSQL mpepmaraer emé oguH Crioco0 3alliCU CTPOKOBBIX KOHCTAHT — «3aKJTIOUEeHHEe
CTPOK B pmominaphel». CTpOKOBass KOHCTaHTa, 3aKJIIOYEHHAs B HOJJIapbl, HAUMHAETCS CO 3HaKa [JoJjiiapa
($), He0OsI3aTENBHOI'O «Tera» U3 HECKOJIBKUX CUMBOJIOB M €III€ OJHOT0 3HaKa HoJIjlapa, 3aTEM COOEePXKUT
OOBIYHYIO ITOCIIEOBATEIbHOCTh CUMBOJIOB, COCTABIISIOIIYIO CTPOKY, ¥ OKaHYMBAETCS 3HAKOM [IOJjIapa,
TEM JXe TeroM M 3aMHBIKAIIIVUM 3HAaKOM poinapa. Hanpumep, cTpoky «2KaHHa O'ApK» MOXKHO 3alHUCaTh
B moJIIapax OByMs criocoOaMm:

SSH#H##HA # HAHSS
$SonmeTag$S###i# #' ###$SomeTag$

3aMeThTe, YTO BHYTPU TAKOM CTPOKM amoCTPO(Bl He HY2KHO 3alKUCHIBAaTh 0COOBIM oOpa3zoM. Ha camom
Iese, B CTPOKE, 3aKII0YEHHON B IOJIJIapPhl, BCE CHMBOJIBI MOKHO 32l CHIBATh B YMCTOM BUJIE: COOEPKUMOE
CTPOKHY BCerga 3amuchiBaeTcssi OykBambHO. Hu oOpaTHasi Kocasi 4depTa, HH OaXe 3HaK Oojjlapa He
SIBJISTIOTCSI CIELICUMBOJIAMHU, €CJIM TOJIbKO OHM He 00pa3yioT II0CJIEIOBATEIbHOCTb, COOTBETCTBYIOIIYIO
OTKPHIBAIOIIEMY TETY.

CTpoKOBEIE KOHCTAHTHI B AOJIlapax MOXHO BKJIakIBaTh OPYT B OpPyTra, BeIOMpas Ha pa3HBIX YPOBHAX
BJIOKEHHOCTHU pa3Hble Teru. Hallle BCEro 3TO HCIIONIb3yeTCs NMPU HaNMCAHUU OIpeneneHud (QyHKIMM.
Hanpuwmep:

$f uncti on$
BEG N
RETURN ($1 ~ $g$[\t\r\n\vi\]$99%);
END;
$f uncti on$

3mech nocnenoBaTenbHOCTE $g$[\ t\r\n\v\\] $g$ npencrasnsgeTr B gojapax TEKCTOBYIO CTPOKY [\t\r
\n\v\\], kotopas OymeT obpaboTaHa, Korma PostgreSQL OymeT BBITONHATh 9Ty GyHKIIMIO. HOo Tak Kak
9Ta MOCIEeN0OBaTEILHOCTL HE COOTBETCTBYET BHEITHEMY Tery B moiyapax ($f uncti on$), ¢ Touku 3peHUs
BHEITHEM CTPOKHU 3TO MPOCTO OOBIYHBIE CUMBOJILI BHYTPHU KOHCTAHTHI.

Ter cTpOKM B HoJjIlapax, €CIHU OH IIPUCYTCTBYET, HOJIZKEH COOTBETCTBOBATH IIPABUJIAM, OIPeHesIEHHBIM
o UOeHTUGUKATOPOB 0e3 KaBBIYEK, M K TOMY XK€ He OOJIKeH codepzKaTb 3HaK [fojlapa. Teru
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perucrtposaBucuMbl, Tak 41O $tag$String content$tag$ — mnpaBunbHasgs CTpoka, a $TAGEString
cont ent $t ag$ — Her.

CTpoka B pgoJjilapax, cledylollas 3a KJIIOYEBHEIM CIIOBOM UIU HUAEHTU(PHUKATOPOM, [OJIKHA OTHOENISITHCS
OT Hero NpoOenbHBIMM CHMBOJIAaMHU, MHAde Ooisiap OyaeT CYMTAThCS MHPOHOJIXKEHHEeM IIPembIayIIero
uneHTuduUKaTopa.

3akmoYeHre CTPOK B AOJJIaPH He SIBISIETCS YacThio cTaHmapTa SQL, Ho yacTo 9T0 60ee ymoOGHBIHM CT1oCco6
3aMMCHIBATh CJIOKHBIE CTPOKM, YEM CTAHAAPTHHIM BapuaHT ¢ amoctpodamu. OH O0COGEHHO TONEe3€H,
KOT{la HYXKHO TPENCTaBUTh CTPOKOBYIO KOHCTAHTY BHYTPHM OPYTOM CTPOKM, YTO YAaCTO TpebyeTcs: B
OTIpEefieNIEHUSIX MPOIEAYPHBIX GYHKIMH. OTrpaHUYUBIINCH TOMBKO arocTpodaMu, KaXKOylo 00paTHYIO
KOCYI0 YepTy B TPUBENEHHOM TpUMEPE MPUIIIOCH OB 3alMCHIBATH YETHIPHMS TAKUMW CHMBOJIAMH,
KOTOpBIe OBl 3aTEM YMEHBIIUIUCEH [0 ABYX MPHU pa3bope BHEIIHEH CTPOKH, W HAKOHEIl 10 OJHOT0 MpHU
00paboTKe BHYTPEHHEHW CTPOKU BO BPEMS BHITIOTHEHUS QYHKITHH.

4.1.2.5. butoBble CTPOKOBbI€ KOHCTAHTbI

BuToBEIE CTPOKOBBEIE KOHCTAHTHEI IIOXOXHK Ha OOBIYHBEIE C HOIOJTHUTEIBHOM OYKBOM B (3arjiaBHOM WU
CTPOYHOI), N00aBIEeHHOW HETIOCPENCTBEHHO Iepey OTKPBHIBAIOIINM arnocTpodoM (6e3 mpoMeXKyTOUHBIX
npobesioB), HanpuMep: B' 1001' . B OGUTOBBIX CTPOKOBBIX KOHCTAHTaX [AOIIYCKAIOTCS JIMIIhL CUMBOJIEL O 1 1.

BuToBEIE KOHCTAHTH MOTYT OBITH 3allMCaHBl U IIO-OPYTOMY, B IIIEeCTHAAIIATEPUYHOM BHAE, C Ha4YaIbHOMU
OyKBOU X (3arjlaBHOM MU CTPOYHOM), HanpuMep: X 1FF' . Takas 3alIuCh 3KBUBAJIEHTHA JBOUYHOM, TOJTBKO
YeThIpe MBOUYHLIX ITU(PHI 3aMEHSIOTCS OJHOM ITeCTHAOIlaTEPUIHOM.

O6e (opMHI 3aIKUCH OOMYCKAIOT IIEPEHOC CTPOK TaK Ke, KaK M 0ObIYHEIe CTPOKOBBEIE KOHCTAaHTEL. OgHAKO
3aK/II0YaTh B JOJIIapkl OMTOBBEIE CTPOKH HEJIb3sI.

4.1.2.6. YUncnoBble KOHCTAHTbI

YucmoBEle KOHCTAHTHI MOTYT OBITH 3aJ4aHHL B ClIeOyrineM O6H.I€M BHUeE:

B
BR[| HHERH] [ e +- | #HHHH)]
[ ] . ] o +- | HHHH]
Hunpte] +- | HHHHY

rOe ##### — 3TO oOgHaA MU HECKONBKO AecATHUYHBIX Iudp (0..9). [Jo unu mocie OeCATUYHOM TOUKU
(mpu eé HamuuWHM) OOJIXKHA OBITH MUHHMYM OfOHA nudpa. Kak MuauMyM ofHa 1udpa moiIKHa CIIegoBaTh
3a 0o003HaUYeHHEeM IKCIIOHEHTHI (€), eCIIi OHO IPHUCYTCTBYeT. B 4YMCIIOBOM KOHCTaHTe He MOXKEeT OHBITh
mpo6esioB UKW OPYTUX CHMBOJIOB. 3aMeThTe, UTO JII000M 3HAaK MHHYC WX IJIIOC B Hadajie CTPOKU He
CUMTAaEeTCs 4YacCThIO YMCJIIa; 3TO OIepaTop, IPUMEHEHHBIM K KOHCTAHTE.

Heckonbko IIPUMEPOB HOIMYCTUMBIX YHCJIOBBEIX KOHCTAHT:

42

3.5

4,

.001

5e2
1.925e-3

YucnmoBasd KOHCTaHTa, He cofepzKallas TOYKHM U SKCIIOHEHTH, M3HadaJbHO paccMaTpHUBaeTCsd Kak
KOHCTaHTa THNA i Nteger, ecium eé 3Ha4YeHHe yMeImlaeTcsa B 32-OMTHHIM THII i nteger; 3aTeM Kak
KOHCTaHTa TuIla bi gi nt, ecnu e€ 3HadYeHHe yMmeIaeTcs B 64-OMTHHIA bi gi nt; B MPOTUBHOM CIIy4yae
OHa MpUHUMAaET THUII nuner i c. KoOHCTaHTH, cofepxKalue OeCATUYHble TOYKHU H/UIU 9KCIIOHEHTH], BCeraa
CUMTAIOTCS KOHCTAaHTaMHU THUIIa NUNeri c.

HM3HayanmbHO HA3HAYEHHBIM THII HAaHHBIX YMHCJIOBOM KOHCTAHTBEI 3TO TOJBKO OTIIPaBHAs TOYKa [JIS
aJITOPHUTMOB OIIPEeNIeHus TUIla. B OOBIIMHCTBE CIyYaeB KOHCTaHTa OyoeT aBTOMaTUYEeCKU IIpHUBedeHa
K Haubojlee MOOOXOOSIIEMYy THIIY MOJII HAHHOIO KOHTEKCTa. I[Ipu HeoOXOOMMOCTH BHl MOIXKETEe
MIPUHYOUTEIbHO NHTEPIPETUPOBATh YHCJIOBOE 3HAYEeHNE KaK 3HaYeHHEe OIpPeneIéHHOrO THIla, TPUBEIS
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ero THUII K HykHOoMY. Hampumep, BEI MOXKeTe caejaTh, YTOOB YHCJIOBOe 3HAUYeHNe PacCMaTPHUBAJIOCh KakK
uMerolee tui r eal (fl oat 4), HanTucas:

REAL ' 1.23" -- ##H#H#HHAH HHAHH
1.23:: REAL - - #H#H#H# Post gr eSQL ( #HA#HHHBHHHHHHE)

Ha camoM pgese 3TO TONBKO dYaCTHBIE CJIydau CHUHTAKCHCA IPUBENEHUS TUIMOB, KOTOPHIM Oymer
paccMaTpuBaThCs Hasee.

4.1.2.7. KOHCTaHTbI ApPYyrux TUNoB

4

KOHCTaHTy 00blYHO20 TUIIA MOXKHO BBECTH OOHUM U3 CIIeOYIOIIUX Cc110c000B:

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

TeKCT CTPOKOBOM KOHCTAHTHI IePemaeéTcCs mpolleqype npeobpa3oBaHus BBOMA [ TUIA, 0003HAYEHHOI' 0
3mech type. Pe3ymbraToM CTAHOBHTCS KOHCTAaHTAa YKa3aHHOTO THIIA. fBHOE NOpUBENEeHHE THIIA
MOZKHO OITyCTHUTDb, €CJIM HYZKHBIM THII KOHCTAHTHI ONPEIEsseTCs OMHO3HAYHO (HampumMep, KOrma OHa
MIPUCBAUBAETCS HETIOCPEICTBEHHO CTOIOIY TabGJIUIILI), TAK KaK B 9TOM CiIydae IIpPUBeOeHUe IIPOUCXOIUT
aBTOMAaTHUYECKH.

CTpOKOBYI0 KOHCTAHTy MOXKHO 3allKcaTh, UCIIOb3ysl KakK OOBIUHEIM cuHTakcuc SQL, Tak u ¢opmar c
IoJIapaMu.

Tak>ke MOXKHO 3aIucaTh IPUBEIeHNe TUIIOB, UCIIONb3YsI CUHTAKCUC QYHKIIMM:

typenane ( 'string' )

HO 9TO paboTaeT He [/ BCEX UMEH TUIIOB; MOoApPoOHee 06 3ToM HanucaHo B [Togpasnene 4.2.9.
KoncTpykuuio ::, CAST() ¥ CHHTAKCUC BHI30Ba QYHKIMM MOXKHO TaKXXe WUCIONIb30BaTh [JIs
mpeoOpa30BaHMsI TUIIOB OOLIYHEIX BEIPAXKEHUI BO BPeMsI BEIIIOJTHEHHU S, KaK onucaHo B [Togpasmerne 4.2.9.
Bo m3bexkaHue CHHTAKCHUYECKON HEOMPEeOeeHHOCTH, 3alUCh ### ' ###### MOXKHO MCIIOJIb30BaTh

TOJILKO [JI1 yKa3aHUsA THUIIa IIPOCTOM TEKCTOBOM KOHCTAHTHL. EINE OmMHO OrpaHUYeHUe 3anucu ###
" ###### © OHA He paboTaeT OIS MAaCCUBOB; /I TAKUX KOHCTAHT CJIEeOyeT UCIIOIh30BaTh : . uiau CAST() .

CunTakcuc CAST() cooTrBeTcTByeT SQL, a 3amuch type 'string sBmsercs o000IIeHHEM CTaHOapTa:
B SQL Takoli CMHTakKCHC HOOOepzKMBaeT TOJILKO HEKOTOPEIE THUIILI OaHHEIX, HO PostgreSQL mo3Bomnsiet
HUCIOJIb30BaTh €ro ajid Bcex. CHHTAKCHC C : .| MMeeT UCTOpuYecKue KOpHU B PostgreSQL, Kak u 3anuce
B BH[€e BbI30Ba QYyHKILIMH.

1.3. OnepaTopsbl

HNmMmsti omepaTopa obpal3yeT IIOCJIEIOBaATENbHOCTb He 0Oojiee ueM NAMEDATALEN-1 (mo ymom4gaHuio 63)
CHUMBOJIOB K3 CJIEAYIOIIEeTro CIIMCKa:

+-*¥/<>=~1@#% "~ &| ?
OnHaKO OJIst UMEH OIIePaTOPOB €CTh eIllé HECKOJIPKO OTPAaHUYEHUN:

* CoueTaHus CUMBOJIOB - - ¥ / * He MOTYT IPUCYTCTBOBATh B UMEHHU OIIEPATOPa, TaK KakK OHU OyOyT
0603HavYaTh HAYaJI0 KOMMEHTapUI.

¢ MHOroCUMBOJILHOE UMSI orrepaTopa He MOXXeT 3aKaH4YMBaThCsA 3HAKOM + HUJIH -, €CJIU TOJIBKO OHO He
COOEeP2KUT TaKKe OOUH U3 3TUX CUMBOJIOB:

~1@#% "~ &| 7

HampumMmep, @ — monycTHMOE MM OllepaTopa, a *- — HeT. bjiaromapsi 3ToMy OrpaHUYEeHUIo,
PostgreSQL MoxkeT pa3bupaTh KoppeKTHbie SQL-3ampock! 6e3 mpo6eioB MeKay KOMIIOHEHTaMMu.

3anuceBasi HecTaHAapTHEIE SQL-omepaTophl, OOBIYHO HYKHO OTHEJISITH UMEeHa COCEeTHUX OIEPaToOpPOB
mpobenamMu Ojig OGHO3HAYHOCTU. HanpuMep, eciy BB OTPEeAEIUIIN JIEBEIM YHAPHEIM OIIEPaTOpP C UMEHEM
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4

@ BBI He MOKeTe HamucaTh X* @/, a JOJIKHHEI HanmucaThb X* @, 4ToOs PostgreSQL omHO3HAYHO IPOYUTAIT
9TO KaK [gBa oIlepaTopa, a He OOuH.

1.4. CneuManbHbIe 3HAKU

HexkoToprie He andaBUTHO-IUGPOBEIE CHUMBOJIBE MMEIOT CHelNHajibHOEe 3Ha4YeHWe, HO IPH 3TOM
He SBASIOTCS omnepatopaMu. IlompoOHee uX HCIIONIb30BaHME OyOEeT PaCCMOTPEHO NPH OIHMCAaHUU
COOTBETCTBYIOIIETO 3JIEMEHTa CUHTAKCHCa. 3[eCh OHU YIIOMUHAIOTCS TOJILKO [JIsT CBeOeHUs U 0000IIeHn ST
X IpegHa3HaYeHUs.

* 3Hax pmonnapa ($), mpeaBapsIOUINi YNCJIO, UCIIOIb3YETCS OJIS IPeACTaBIeHUs TIO3UITUOHHOT0
ImapaMeTpa B Tejie oupefeneHus: (GYHKIINYA WX IIOATOTOBJIEHHOTO OllepaTopa. B Apyrux KoOHTeKCTax
3HaK JoJijlapa MOXKeT OLITh YaCThI0 MOSHTH(GHUKATOPA UJINM CTPOKOBOM KOHCTAHTEHI, 3aKITI0UEHHOHN B
OOJIIapHL.

e Kpyrneie cko6ku (() ) mMeoT 0OBIYHOE 3HAYEHUE U IPUMEHSIOTCS IJIS TPYIIUPOBKY BEIPaKeHUN
U TIOBHILIEHUS TPUOPUTETA Ollepaluii. B HEKOTOPHIX ClIy4YasiX CKOOKY — 3TO HeoOXoamumas 9acThb
CHHTaKCHCa ompeaeneHHbx SQL-KoMaH]I.

¢ KBampaTHble CKOOKHY ([ | ) MPUMEHSIIOTCS IOJIsI BEIIETIeHUS 9JIeMEeHTOB MaccuBa. [logpoOHee MaCCUBEI
paccmaTtpuBaioTcs B Pasgene 8.15.

e 3amnsTrie (, ) HCIIOJIB3YIOTCSA B HEKOTOPBIX CHHTAKCUYECKHUX KOHCTPYKIUAX OJIAd Pa3OeJIEeHn A
3JIEMEHTOB CIIHNCKaA.

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

e IIBoeTouue (. ) IPUMEHSETCS OJI BELIOOPKU «Cpe30B» MaccuBOB (cM. Pazmen 8.15.) B HEKOTOPBIX
ouanektax SQL (mranpumep, B Embedded SQL) nBoeToune MoxkeT OBITH NPe¢hUKCOM B UMEHU
IIepeMeHHOH.

e 3Bé3moyka (*) UCIOJIb3YEeTCS B HEKOTOPHIX KOHTEKCTaX Kak 0003HaYeHUE BCEX MOJIEM CTPOKU
WUJIA COCTABHOIO 3HadYeHUusa. OHa TakKe UMeeT CIlellajibHOe 3HadeHre, KOra UCIONIb3yeTCs Kak
apTryMeHT HEKOTOPHIX arperaTHHIX (PYHKIWUM, a8 UMEHHO (PyHKIMI, KOTOPHIM He HYKHEI SIBHBIE
mapaMeTphl.

e Touka (. ) HCIIONIb3yeTCs B YMCJIOBLIX KOHCTAHTAX, a TaK¥Ke OJIA OTOEeIeHUs UMEH CXeMbI, TaOIUIThl U
cToJsoIIa.

4.1.5. KomMmeHTapum

4

KOMMeHTapI/IfI — 3TO IIOCIIeJOBATEJIbHOCTE CHMBOJIOB, KOTOpPad HAQ4YHWHAETCA C OBYX MHHYCOB H
IIPOOOJIZKAETCA OO0 KOHIIa CTPOKH, HAITPUMED:

- - HEH HHEHHBHARHE HAHAHEAHARE SQL

Kpome sToro, 6;104Hble KOMMEHTAapPUHU MOXKHO 3alUCHBATh B cTuie C:

[ * HEHHHBHHHBHHY HHTRHH TR

* O HERHHBRHHRRE | BRHHERHE R HRRRH TR Y

*/
roe KOMMEHTapuil HauuHaeTCs C / * U IPOHOJIzKaeTCs OO COOTBETCTBYIOIIEr0 BXOXKAeHUA */ . Bio4yHbIe
KOMMEHTapUM MOXKHO BKJIaAbIBaTh APYT B APyTa, KakK pa3penieHo 1o ctaumapty SQL (Ho He pa3pelieHo B

C), Tak 4TO BEI MOZKeTe KOMMEHTHUPOBATE O0JIbIIHE GJIOKH KOla, KOTOPHIE IIPYU 9TOM y2Ke MOTYT COOepKaTh
0JI0KM KOMMEHTapPHEB.

KOMMeHTapI/IfI yoandeTCd M3 BXOOHOI'O IIOTOKa B Ha4dYalJile CMHTAKCHYEeCKOI'O aHallu3a " (baKTI/I‘-IeCKI/I
3aMeHdeTCd HpOﬁeHOM.

1.6. NpuoputeTsbl oNnepaTopos

B Tab6nune 4.2 moka3aHBl IIPUOPUTETHI M OYEPEOHOCTL OIIepPaTOpPoB, meHdcTByloique B PostgreSQL.
BOnBIIMHCTBO OII€PaTOPOB UMEIOT OJMHAKOBHIM IIPUOPUTET U BHIUUCIISIOTCS CJIeBa HaIlpaBo. [IpuopuTer
M 0YePEOHOCTDL OIEPATOPOB XKECTKO (MHUKCUPOBAHEI B CHHTAaKCHYECKOM aHaJIn3aTope.
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Wnorma Bam noTpebyeTcst mo6aBiasiTh CKOOKM, KOTIa BBl KOMOWMHUPYETE YHAPHBIE M OMHAPHBIE OTIEPATOPEL.
Hampumep, BeIpaxkeHue:

SELECT 5! - 6;
OymeT pa3oOpaHo Kak:
SELECT 5 ! (- 6);

TaK KaK aHalu3aTop OO IIOCJIEOHEro He 3HaeT, YTO olepartop ! ompedenéH KaK IOCTGUKCHEIN, a He
WHOPUKCHBIM (BHYTpeHHU). YTOOH MOMYyYUTD XKEJIaeMbIM PE3YJIbTAaT B 9TOM CJIydae, Hy’KHO HANMCATh:

SELECT (5 !) - 6;

TakoBa IleHa pacCIIUPsIEMOCTH.

Ta6aumna 4.2. [IpuopuTeT OMEepaTopoB (OT 0OIBINTEr0 K MEHbIIIEeMY)

Onepartop/371€eMeHT OuepéaHOCTh OnucaHue
clieBa-HamIpaBo pas3genuTenh HUMEH TaOmMWUIBI U
cToJsi0Ia
CclIeBa-HalIpaBo IpuBeOeHUe THUIIOB B CTUje

PostgreSQL

[1] cJieBa-Hampaso BLIOOD 37IEMEHTa MaCCHuBa

+ - CIIpaBa-HaJleBO YHapHBIU IIJIIOC, YHAPHBEIU MUHYC

N clieBa-HamIpaBo BO3BeJIeHUE B CTEIIEHb

* | % CclIeBa-HalIpaBo YMHOXK€eHUeE, feJieHue, OCTaTOK OT
OeJleHus

+ - CJieBa-HaIlIpaBO CJIOZKEeHHue, BhIUYuTaHue

(06031 mpyro# omepaTop) cilieBa-HampaBo BCe [Opyrue BCTPOEHHBIE WU
[I0JIb30BaTEJIbCKHUE OIIepPaTOPEL

BETWEEN I NLI KE I LI KE SI M LAR IIpOBEpKa Ouara3oHa, IIPOBepKa
YJIEHCTBA, CPAaBHEHUE CTPOK

<>z=<=>=<> oIllepaTophl CPAaBHEHUS

I ST SNULL NOTNULL IS TRUE, IS FALSE, IS NULL, IS
DI STI NCT FROMu T. 1.

NOT cIpaBa-HaJIeBO JIOTUYEeCKOe OTpHUullaHue

AND CJIeBa-HallpaBo Jiorndeckas KOHBIOHKIUA

oR clIeBa-HaIpaBo jorudeckasi GU3IbIOHKIINA

3aMeThTe, UTO IIPaBUJjia IPUOPUTETA OIIEPATOPOB TaKXKe IMPUMEHSIOTCS K OllepaTopaM, OIpenenéHHbBIM
TIOJIh30BATEJIEM C TEMHU K€ UMEHAMH, UTO U BHIINIEIIEPEeYUCIIeHHEIE BCTPOEHHEBIE onepaTopsl. Hampumep,
€CJIY BHI OIIPEJIENIUTE OIIEePaTOpP «+>» IJIT HEKOTOPOTO HECTAaHAAPTHOTO THUIIA JAaHHKEIX, OH OyIeT UMEThb TOT
JKe IIPUOPHUTET, YTO U BCTPOEHHEIN OIIepaTop «+», He3aBUCUMO OT TOT'0, YTO OH Yy BacC JejiaeT.

Korpa B KoHCTpyKIInu OPERATOR MCIIOIB3YETCS UMS OllepaTopa CO CXeMOM, HallpUMeD TakK:
SELECT 3 OPERATOR(pg_catal og. +) 4;

Torga OPERATOR mMeeT IPUOPHUTET II0 YMOIYaHUIO, COOTBETCTBYIOMUM B Tabnuie 4.2 CTpoKe «Jitoboit
Ipyrou omepaTtop». ITO He 3aBHCUT OT TOTO, KaKWue MMEHHO OIepaTOphl HaXOOSATCHA B KOHCTPYKIIHNU
OPERATOR( ) .

IIpuMmeyanue

B PostgreSQL po Bepcuu 9.5 gencTBOBanIyu HEMHOTO APYTHUe IIpaBuUjla IPUOPUTETa OIepaTopoB. B
YaCTHOCTH, OIIEPATOPHI <=, >= U <> 00pabaThIBaIMCh II0 00IIEeMy IIPaBUJIy; IIPOBEPKH | S mmenu
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6ostee BeicOKMI puopuTeT; a NOT BETWEEN 1 cBsI3aHHBIE KOHCTPYKIIMK paboTasiu HeCOTJIaCOBaHHO
— B HEKOTOPHIX CIIy4Yasx MIPUOPUTETHee OoKa3kiBasica omepaTtop NOT, a He BETWEEN. OTu npasuia
ObUIM M3MEHEHBl OJIST JIYYIIero COOTBETCTBUS cTaHmapTy SQL u Onsi yMeHbINEHWS ITyTaHWIEL
M3-3a HECOTJIaCOBAHHOU 00pPabOTKM JIOTMYECKM PABHO3HAYHBEIX KOHCTPYKLUUU. B OGOJBIIMHCTBE
ClIy4aeB 3TH U3MEHEHWs HUKAK He IPOSBATCS, JUO0 MOTYT IPUBECTH K OMIMOKaAM THUIIA «HET
TAKOTO OolepaTopa», KOTOPhIE MOXKHO Pa3pelnTh, fob6aBuB CKOOKH. OOHAKO, BO3MOXKHEI 0COOBIE
clydau, Korga 3amnpoc 6ymet pa3oOpaH 6e3 ommOKY, HO ero oBefeHne MOXeT U3MeHUThCs. Eciu
Bac 0ECIOKOUT, He HAPYWIAIOT JIU 3TU M3MEHEHUS He3aMeTHO PaboTy BaIlero MPUJIOKEHUS, BB
MOJKeTe IIPOBEePUTH 3TO, BKIIIOYUB KOH(PUTYPalIMOHHBIN ITapaMeTp operator precedence warning
¥ IpOHAO/IIOaB, He MOSABATCS JIU IPERYIIPEeKOeHNS B KypHAJIe.

4.2. Bolpa>keHua 3Ha4YeHun

BripaxeHus 3Ha4YeHUS NPUMEHSIOTCS B CAMBIX Pa3HBIX KOHTEKCTaX, HallpuMep B CIUCKEe Pe3yJIbTaTOB
KoMaHOb SELECT, B 3HaueHHWsx cTonO1oB B | NSERT mnu UPDATE miM B YCIOBHSX ITOMCKa BO MHOTHUX
KOMaHOaxX. Pe3ynbTaT TAKOTO BHIPAXKEHUS WHOTTA HA3BIBAIOT CKAAAPOM, YTOOBl OTJIMYUTEH €Tr0 OT
pe3ybTaTa TaOIWYHOTO BEIpAXKEHUsI (KOTOPHIM IpPeAcTaBiseT coOoi Tabmuiy). A caMu BBIPazKEHUS
3HAQUEHUS YacCTO HA3BIBAIOT CKA/AAPHbIMU (UIU IPOCTO 8bipaxceHusamu). CUHTAKCUC TaKWUX BhIPaXKeHUH
TIO3BOJISIET BRIYUCIATL 3HAUEHUS U3 MPUMUTHUBHLIX YacCTel, UCIIONIb3ysd apudmMeTndecKue, JOTUUeCKUe
U Opyrue omnepaluu.

BI:Ipa}KeHI/IHMI/I 3HA4YeHUs ABJIAIOTCA:
* KoucTaHTa unu HeIIoCpeagCTBEHHOEe 3HaAYeHue
¢ Ccrlzika Ha cTonbers

e CchIIKa Ha 1'IO3PIL[PIOHHBII>1 IIapaMeTp B TeJie OIIpeaejieHussa (I)YHKI_[I/II/I UIIN I1I0OAT0OTOBJIEHHOT O
omepaTopa

* BrIpaxeHune C HTHOEKCOM

* BrIpaxkeHue BrIOOpa MO

e [IpumeHeHue onepartopa

* BrI30oB GyHKIIUU

* ArperaTHO€ BhIpaKeHUE

* BrI30B OKOHHOU (QYyHKIIUHU

* JlpuBepgeHHe TUIIOB

* IlpumeHeHUE IpPABUI COPTUPOBKU
e CxansgpHBIM ITOA3aIIpocC

* KOHCTPYKTOp MaccuBa

¢ KoHCTpyKTOpP TaOIUYHOM CTPOKH

° KpOMe TOI'O, BEIPaXKeHHNEeM 3HAa4YeHUA ABIIAI0TCA CKOOKH (HpeHHa3Ha‘-IeHHBIe OJIsA TPYIIIINPDOBKHU
HO)IBI:Ipa}KeHI/II;I U I1epeoIiipenesieHus IIPUOPUTETA )

B momonHeHMe K 9TOMY CIIHMCKY €CThb €Ill€ HECKOJIbKO KOHCTPYKIINM, KOTOPhIE MOXKHO KJIaCCUDUIIUPOBATD
KaK BBIPAXKEHUS, XOTsI OHH He COOTBETCTBYIOT OOIIUM CHHTAaKCHYEeCKUM mpaBunaM. OHM OOBIYHO HUMEIOT
Bun (GyHKIIMK HUIIH omepaTopa M OyOyT PacCMOTPEHBI B COOTBETCTBYyIOIeM pasmene ['maBwl 9. [Tpumep
TAKOM KOHCTPYKLMHU — npenyoxeHue | S NULL.

Mul yxke oOcymuinum KOHCTaHTHI B [lompasmene 4.1.2. B cnepmyiomumx pa3smesiax pacCMaTpPUBAIOTCS
OCTa/JbHBIE BAPUAHTHI.

4.2.1. CcbiJZIKM Ha cTONOUbI
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CcrinKy Ha cToJ6el MOXKHO 3aIKucaTh B popme:

HHBHEHIHYE . HEH HAHBHBH

3nech #AH##HAH#E — uMA TaOnuibl (BO3MOXKHO, IIOJIHOE, C MMEHEM CXeMbl) WA €€ IICEeBOOHUM,
OIlpenesIEHHBIN B mpemnoxkeHuu FROM ITO MMS M Pa3fesIsioulyi0 TOYKY MOXKHO OIYCTHUTh, €CIIH UMS
cTosi0I1a YHUKAILHO Cpequ BCcex TabIuIl, 3afeliCTBOBAHHALIX B TeKyleM 3amnpoce. (CM. Takxke ['maBy 7.)

4.2.2. MNo3ULMOHHDbIE NapaMeTpbl

CchiJIka Ha IMO3UIMOHHBEIM MapaMeTp OpUMeHsieTcs s obpallleHusT K 3Ha4YeHWIo, IepefaHHOMY B
SQL-onepaTtop u3BHe. [lapaMeTpsl UCIONIB3YIOTCA B onpepeneHusax SQL-QYHKIIMYM U TOATOTOBIEHHBIX
orepaTopoB. HekoToprie KIIMeHTCKUEe OUOIUOTEKHM TaKXKe IOANePKUBAIOT Iepefavy 3HaYeHUN JaHHbBIX
OTOesibHO OT caMo¥ SQL-KoMaHObBl, U B 9TOM CJIydae IlapaMeTpHl IO3BOJISIOT CChIJIATBCSA Ha TaKue
3HayeHusd. CChIJIKa Ha ITapaMeTp 3alliChIBaeTCs B CIIedyIoIlei ¢popMme:

SHHHHH

Hampumep, paccMOTpuM ciiedyolee onpeneneHve GyHKiuu dept :

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

3mech $1 Bcerma OyAeT cChIaThCSA Ha 3HAYEHUE IEePBOTO apryMeHTa GYHKIINU.

4.2.3. NHpeKcbl 3J71eMeHTOB

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

HHHHHBHHH] HHHRRH]
MJIH HECKOJIbKO COCENHHUX DJIEMEHTOB («Cpe3 MacCHBa»):
HHHHHHRHH] HHHHRE . BHHHHE R

(3mech kBappaTHBIEe CKOOKM [ | MOJIZKHEBEI IPHUCYTCTBOBaThH OyKBaJibHO.) Kaxkmwlil ###### cam 1o cebe
SIBJISIETCS BhIPaXKEHUEM, PEe3YJIbTaT KOTOPOT0 OKPYTISEeTCS K OIuXKalemMy 1eaoMy.

B obmiem cityuae ######### MacCuBa OOJIZKHO 3aK/II0YaTbCS B KPYTJIble CKOOKHM, HO UX MOXKHO ONyCTHUTh,
KOT[la BhIpakeHUe C HHOEKCOM — 3TO IIPOCTO CCEHIJIKA Ha CTOJIOell Uiy ITO3ULIMOHHEIYN TapaMeTp. Kpome
TOTO, MOXKHO COEIMHUTH HECKOJIBKO MHAEKCOB, €CNIN UCXOOHEIM MacCUB MHOTOMePHBIN. Hanpumep:

B R, R ] 4]
i . B e 2d] 17] [ 34]
$1[ 10: 42]

(HHHHHEE B a, D)) [ 42]

B mocmemHel CcTpokKe Kpyribie CKOOKM HeoOxomuMmbl. [logpoOHee MacCHBBEI PacCMaTPUBAIOTCS B
Pa3pene 8.15.

4.2.4. BoiOop nons

Ecnu pe3ynbraT BEIpaXKeHUS — 3HAYEHHE COCTABHOTO THIIA (CTPOKA TalJIWITEI), TOTHA OIpenesIeHHOe
TIoJIe 3TOW CTPOKM MOXKHO M3BII€Yhb, HATIMCAB:

BHHABHBHHHR . HBH_HHAH

B oOmieM criydae #########f TakKoro TUIIA OOJIKHO 3aK/II0YaThbCSd B KPYTJIbIe CKOOKM, HO UX MOXKHO
OIIYCTUTH, KOTHa 3TO CChIJIKA Ha TabIUIly UK MO3ULMOHHEIN apaMeTp. Hanpumep:

HHH R, B
$1. HHHHHHHY
(HHHHHRYE B, D) ) . #EEES
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(Takum 06pa3oM, IOJTHAS CCHUIKA HA CTOJIOEI — 3TO IPOCTO YACTHBIM Ciiydal BeIOOpa IOJisi.) BaxkHBIN
OCOOHIY cTy4dal 37eCh — U3BJIEYEHUE TI0JIS U3 CTOJIONA COCTABHOTO THUIIA:

( HHHHHARRE _HHHTRRE) | HHHH
( #H#H_HURRHH . HTRRRHHHH SRR | R

3mech CKOOKM HYKHEBI, YTOOBI ITOKA3aTh, UTO #H#####HHHHT_#HHt###H#H# — 3TO UM cTONOLA, a He TAaOIUIILI, U
YTO ### #H#####H##H — M TaOIUITE, @ HE CXEeMEL.

Brl MOXKeTe 3aIpOCUThH BCe IIOJIS COCTaBHOTO 3HQUEHUd, HAIIUCaB . *:

(HHHHHIRH I ) |

OTa 3anuch OEWCTBYET I10-Pa3HOMY B 3aBHUCHUMOCTH OT KOHTEKCTa; ImoagpoOHee 00 3TOM TOBOPUTCS B
I[Togpa3pene 8.16.5.

4.2.5. NpuMmeHeHMe onepaTtopa
CyIecTBYIOT TPU BO3MOZKHEIX CHHTAKCHCa IIPUMEHEHUS OIIEPaTOPOB:

HERHHHHHH BHEHHHAR $HH#RAEE4 (OUHAPHBIM NWHOUKCHEIA OIIepaTop)
HERHHHHH #HHHHHAE (YHAPHBIN IpedUKCHBIN OIlepaTop)
HERHHHH T #HHH##E (YHAPHBIM TOCTOUKCHEBIN OIIepaTop)

TOe ######## COOTBETCTBYET CUHTAKCUYECKUM IIpaBUiaM, onmucaHHeIM B [Tompaspene 4.1.3, mubo 3To
OIOHO M3 KII0UeBHIX cjIoB AND, OR u NOT, mu0o0 IoJIHOe UM oIlepaTopa B ¢hopMe:

OPERATOR( ####H#. #Ht#_#H#t#H#HHHHH)

CymiecTBOBaHME KOHKPETHBIX OIEPATOPOB M WX TUN (YHAPHBIM MJIM OMHAPHBIM) 3aBUCHUT OT TOTO, KAk
U KaKue OIlepaTOphl OIpefesieHbl CUCTEMOM U II0JIb30BaTejieM. BCTpPOEHHBIE OIlepaTOpPhl OIUCAHBI B
I'maBe 9.

4.2.6. Bbi30Bbl PYHKL UK

BrizoB (I)YHK].[I/II/I 3allMCBIBAETCHA IIPOCTO KaK MMA (I)YHKL[I/II/I (BO3MOZKHO, OOIIOJIHEHHOE UMEHEM CXGMI:I) u
CIINCOK apPT'YMEHTOB B CKOOKax:

HHH B ([ BRRHEEEE [ BREEEEERE . 1))

HaanMep, TaK BBIYHUCIIAETCsA KBaJIpaTHI:IfI KOPEHBb U3 2:

sqrt(2)

Crnucok BCTPOEHHHBIX PyHKIMYM npuBenéH B ['maBe 9. ITob30BaTeNb TaKXKe MOXKET ONIPEeAesIUTh U ApyTrue
byHKIIUN.

BreimonHsist 3ampockl B 0a3e HaHHBIX, TMle OOHH II0JIh30BaTEIM MOT'YT HE MOBEPSTh OPYTHUM, B 3alKUCH
BBI30BOB (DYHKITHUH COOIOgaiiTe Mephl IPEeIOCTOPOXKHOCTH, onucaHHble B Pasmene 10.3.

ApryMeHTaM MOTYT OBITH IPUCBOEHKI HeOOsI3aTeNbHEIE UMeHa. [logpobHee 06 aToM cM. Pasmen 4.3.

IIpumMeuyaHnue

OYyHKITUIO, IIPUHMUMAIONUIYIO0 OOUH apryMeHT COCTaBHOT'O THIIa, MOXKHO TaKKe BBEI3BIBATh, UCIIONIb3Y S
CHMHTAKCHC BHIOOpA MOJIsI, ¥ Ha000pOT, BHIOOD MOJIST MOXKHO 3alucaTh B (PyHKIIMOHAILHOM CTHIIE.
To ecTn 3amucu col (tabl e) utabl e. col paBHOCHUNBHE U B3aMO3aMeHSIEMBI. DTO IIOBEJEeHUE HE
orosopeHo ctanmapToM SQL, HO peanu3oBaHo B PostgreSQL, Tak KaK 9TO IO3BOJISIET UCIIOJIb30BaTh
byHKIMY O IMYISIIUN «BEYUCIISIEMEIX ITonel». [logpo6Hee 3T0 onucanHo B [Togpasmene 8.16.5.

4.2.7. ArperaTtHblie Bbipa>keHuUs
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AepeeamHoe 8blpaldiceHue TPeAcTaBisieT cO00M IPUMEHEHWe arperaTHOM QYHKIWM K CTPOKaM,
BRIODAHHBIM 3ampocoM. ArperaTHast (GYHKIUS CBOOUT MHOXKECTBO BXOOHBIX 3HAYEHUNW K OOHOMY
BBIXOOHOMY, KaK HaIpPUMep, CyMMa WIH CpenHee. ATperaTHOe BBEIDAXKEHHE MOXKET 3alKUChIBATHCSH
ClenyomuM 00pa3oMm:

HUBHHHHHEEE AR (e [ ... ] [ ##RRsss#_order by 1 ) [ FILTER
( WHERE ##HHHHHE #HuHasE ) |
HUBHHHHHEEE AR (ALL #HBBggt [, ... ] [ #e#sssgg##_order by 1 ) [ FILTER
( WHERE ##HHHHHE #HuHasE ) |
HUHHHHHHEEE s (DI STINCT ##HHHS [, ... | [ #########% order by ] ) [ FILTER

( WHERE ##HHHHHE #HuHasE ) |

HUBHHHHHEE Aaaasg (% ) [ FILTER ( WHERE ####HHHE HUBHEEE ) ]

HUBHHHHHEE A ([ Beamssgst [, ... 1 1 ) WTH N GROUP ( #####HHHHHH_or der _by )
[ FILTER ( VHERE #####H#H #HHH##E ) ]

3mech #H####HHHHH_ #HH#H#HHH# — uMa paHee ONpPefesiIEHHON arperaTHod QYHKIUM (BO3MOXKHO,
IOIIOMHEHHOEe HMEHEM CXEeMbl), ######### — mo0oe BHIpaXKeHUWE 3HaAYeHWs, He cojepxKallee B
cebe arperaTHOTO BHIPaAXXKEHMUS WJIM BHI30Ba OKOHHOU GyHKHUU. HeoOs3aTesbHbLIE IIPEenIoXKeHUs
HHHHBHHH AR Or der _by u ####H##_H###H## ONUCEIBAIOTCS HUXKE.

B mepBoii dopMe arperaTHOTO BhIpaXKeHHUSA arperaTHas (YHKIIUS BBI3BIBAETCS [OJI KaxKOOM CTPOKMH.
Bropas dopmMma sSKBHBajJleHTHa II€pBOM, TaK KaK yKa3aHue ALL mompa3yMeBaeTCs II0 YMOJIYaHUIO.
B Tpetneit dopme arperatHas (YHKIIMS BBI3BIBAETCS MOJIA BCEX PA3THUYHBIX 3HAUEHUM BhHIpaXeHUS
(mnmm Habopa Pa3lMUYHBLIX 3HAYEHUH, /I HECKOJIBbKUX BHIPAXKEHWH), BEIOEIEHHBIX BO BXOOHBIX JTaHHBIX.
B uyeTBépTOil QopMe arperaTHas (GYHKIMS BBEIBBIBAETCHA OJII KaxKOOM CTPOKHU, TaK KaK HHKaKOTO
KOHKPETHOT'0 3HAa4YeHHUs He yKa3aHO (0OBIYHO 3TO MMEET CMBICII TOJIBKO Mt QyHKIum count (*)). B
mocnenHey (hopMe UCIIOIb3YIOTCS COpMupyrow,ue arperaTable GyHKIIMY, KOTOPBIE OyoyT OIIMCAaHbl HUXKE.

BonbmmMHCTBO arperaTHeIX (QyHKIUN UTHOPUPYIOT 3HadeHuss NULL, Tak 4TO CTPOKH, OJIT KOTOPHIX
BBIpAXKEHUS BBIJAIOT OOHO WJIM HeCKonbKo 3HaueHud NULL, oTGpachBaioTCA. DTO MOXKHO CUHUTATh
MCTUHHLIM OJI BCeX BCTPOEHHEIX OIIePaTOPOB, €CJIH SIBHO He TOBOPHUTCS 00 00paTHOM.

Hampumep, count (*) momcuuTaeT o0Ilee KOIUYECTBO CTPOK, a count (f 1) TOMBKO KOJTMYECTBO CTPOK, B
koTophix f1 He NULL (Tak Kak count urHopupyeT NULL), a count (di stinct f1l) momcuyuTaeT 4UCIIO
pa3nuyHbIX ¥ oTIMYHEIX OT NULL 3Havenwui ctonbma f 1.

OOGHIYHO CTPOKHU HAHHHIX IIEPEemaloTCsA arperaTHON (QYHKIIMK B HEOIPEOeIEéHHOM IIOPSAKEe M BO MHOTHX
CclIydasx 9TO He UMeeT 3HadeHHUsI, HanpuMep QyHKUIMA i N BEIGAET OOUH U TOT XKe pe3yJIbTaT He3aBUCHUMO
OT TIOpPSAHKa IOCTyIalomUX AaHHEIX. OQHAKO HEKOTOphIe arperaTHble QyHKIMU (TakKue Kak array_agg u
string_agg) BeIOAIOT pe3y/IbTaThl, 3aBUCAIINE OT MOPAAKA HAaHHBIX. [IJI1 TaKUX arperaTHBHX QYHKIIMHR
MOXKHO HOOOaBUTH ########### _or der _by ¥ 3amaTh HYXKHBIM TOPSAOOK. JTO ########### or der _by
HMeeT TOT K€ CHUHTAKCHC, 4TO U ITpenjioxkeHne ORDER BY Ha ypOBHE 3alIpoca, Kak onucaso B Pasnerne 7.5,
3a MCKIIYEHHEM TOTO, UTO €r0 BBIPAXXKEHUS [OJIXKHBI OBITh IPOCTO BHIPAXKEHUSMH, a HE MMEeHaMH
PEe3yIbTUPYIONIUX CTONOIIOB WK YnciamMu. Hampumep:

SELECT array_agg(a ORDER BY b DESC) FROMt abl e;

3aMeThTe, YTO IIPU UCIIOJIb30BAaHUHU arperaTHHIX QyHKIMM C HECKOJIBKUMU apryMeHTaMu, IIpeaIoXeHue
ORDER BY upmé€T nocie Bcex apryMeHToB. HanpuMep, Hago nucaTh Tak:

SELECT string agg(a, ',' ORDER BY a) FROMtabl e;
a He TakK:
SELECT string agg(a ORDER BY a, ',') FROM table; -- ########HAHH

IMocnepuuit BApUAHT CUHTAKCUYECKHY AOITYCTHUM, HO OH ITPEICTAaBJIsIET COO0M BHI30B arperaTHou GyHKIINN
OOHOTO apryMeHTa C AByMSA KiodamMu ORDER BY (Ipu 3TOM BTOpPOM He MMeeT CMEICJIa, TaK KakK 3TO
KOHCTaHTa).

Ecnu ########### _or der _by pomomHeHO ykKazaHueMm DI STI NCT, Torma Bce BeIpaxkeHuss ORDER BY
OOJI)KHBI COOTBETCTBOBATb OOBIYHHEIM apryMeHTaM arperaTHod (GYHKIHUH; TO €CTb BBl HE MOIXKeETe
COPTHUPOBATh CTPOKHU I10 BEHIPaKEeHUIO, He BKIIIOUEHHOMY B cICcOK DI STI NCT.
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IIpumeuanue

Bo3moxkHocTh yKa3biBaTh ¥ DI STI NCT, 1 ORDER BY B arperaTHOM (QYHKIIMU — 3TO pacIIUpeHUe
PostgreSQL.

ITpu mobGaBnmerHuu ORDER BY B OOBIYHBIM CIIMCOK apryMEHTOB arperaTHod (QYHKIIMHM, OIMHMCAHHOM OO
9TOT0, BEIIIOJIHAETCS COPTHUPOBKA BXOOHBIX CTPOK AJIS YHUBEPCAJIBHBIX M CTAaTUCTUYECKUX arperaTHBIX
byHKIMH, OIS KOTOPBIX COPTHUPOBKA HeoOsi3aTenbHa. Ho eCcTh MOOMHOXKECTBO arperaTHBIX (QYHKIIHIHM,
copmupyrujue azpea2amHule (yHKUUU, OJIST KOTOPHIX ###########_or der sIBIsieTCsS 0053amesibHblM,
OOBIYHO IIOTOMY, YTO BRIYHMCIIEHHE 3TOH (QYHKIIMKM UMEET CMEICI TOJIBKO ITPU OITPeneIEHHON COPTUPOBKE
BXOOHBIX CTPOK. TUIIMYHBIMHU IIPpUMEPaMU COPTHUPYIOIINX arperaTHBIX QYHKIUN SBISIOTCS BHIYHUCIIEHUS
paHra u IpoleHTunsd. [IJisg COpTUpPYIolIel arperaTHON GYHKIIUN ########### _or der _by 3amnucrBaeTcs
BHyTpu WTHIN GROUP (...), YTO HUIJIIOCTPUPYET IIOCIEOHUU NPUMEpP, IIPUBEOEHHLIN BHIIIE.
BripaxkeHuss B ########### _order by BBIYUMCISIOTCS OOHOKPATHO [OJI KaXXOOW BXOOHOW CTPOKH
KaK apryMeHTH OOBIYHON arperaTHON GYHKIWKW, COPTHUPYIOTCS B COOTBETCTBUHM C TpebOBaHUMEM
#HtfHHHH##AR_or der _by m mocTymaloT B arperaTHyio QYHKIMM KaK BXofgsmire aprymeHTH. (Ecmu
XKe #H##H####H#H###_or der _by HaxomuTcs He B WTHIN GROUP, oHO He IepemaéTcss KaK apryMeHT(bI)
arperaTHoi (yHKUMH.) BhlpaxxeHus-apryMeHThl, npepiectByiome W THIN GROUP, (eciim OHM €CTb),
Ha3bIBAIOTCS HEeNnocpedCmeeHHbIMU apeyMeHmamu, a BeIpakeHus, YKa3aHHbIe B ###########_or der _by
— daepez2upyemMbiMU dapaymeHmamu. B oTiumume OT apryMeHTOB OOBIYHOM arperaTHoOM QYHKIINH,
HEeIOCPEeACTBEHHBIE apI'yYMEHTHI BEIYUCISIOTCS OOHOKPATHO OJIA KaXXAOTo BBEI30Ba QYHKLMU, a He OJIs
KaXKOou CTPOKM. DTO 3HAYUT, YTO OHU MOTYT COOEpPzKaTh IIePEMEHHEIE, TOJIBKO €CJIM 3TU IIepPEeMEeHHbIE
CrpynmupoBaHbl B GROUP BY; 3TO CyThb TO Ke OrpaHMYeHHe, UTO OeWCcTBOBaJio Ovl, Oymb I3TH
HEeIIOCPEeCTBEeHHBIE apr'yMEeHTH BHE arperaTHOTo BhIpaxKeHus. HemmocpencTBeHHBIE apTyMEHTHI 0OBIYHO
HUCIOJIb3YIOTCS, HaAIpUMED, OJid YKa3aHUs 3Ha4YeHUs IIPOLIEHTHUJISI, KOTOPOe HMEET CMEBICJ, TOJIbKO
€CIIU 3TO KOHKPETHOe YMCJIO IOJiS BCEro pacdée€Tra arperaTHod QyHKIMU. CIHCOK HeIoCpedCTBEHHBIX
apryMeHTOB MOXKeT OBITh IIyCT; B 9TOM CJiydyae 3amluiuTe ImpocTto (), Ho He (*). (Ha camom meme
PostgreSQL npumMeT o0e 3alucH, HO TOJILKO IIepBasi COOTBETCTBYeT cTaHOaapTy SQL.)

ITpumep BEI30Ba COPTUPYIOLIEH arperaTHON QyHKITNHU:

SELECT percentile_cont(0.5) WTH N GROUP (ORDER BY incone) FROM househol ds;
percentile_cont

oHa moJy4yaeT 50-bIfi TPOLEHTUIb, UJIM MeguaHy, 3Ha4eHus cToybla i ncome u3 Ttabnuisl househol ds.
B mamuOM ciyuae 0.5 — 9TO HEMNOCPEACTBEHHBIN apryMeHT; eClu Obl Ip0o0h IIPOIEHTUII MEHSJIach OT
CTPOKHU K CTPOKE, 9TO He UMeJlo OBl CMEICIIA.

Ecnu mo6aBiieHo npennoxenue FlI LTER, arperaTHOM (pyHKIIMY ITOAIOTCS TONBKO T€ BXOOHBIE CTPOKH, IJIS
KOTODBIX ####### #it##### BOIYMCIISIETCS KaK UCTUHHOE; APYTrue CTPOKU oTOpackBaloTcsa. Hampumenp:

SELECT

count (*) AS unfiltered,

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

(1 row

ITpemonpenenénubie arperaTHile ¢GyHKUMU omumcanHbel B Pazmerne 9.20. [Tonmb3oBaTenb TaKXKe MOXKET
OIIpeneNuTh OPYyTHe arperaTHble QyHKIUN.

ArperaTHoe BhIpaXeHHE MOXKeT (QUIypHUpPOBaTh TOJILKO B CIIMCKE PEe3yJIbTaTOB HUIU B IPEAI0XKEHUU
HAVI NG komaHObsl SELECT. Bo Bcex oCTanbHBIX ITPEONoKeHUusaX, HampuMep WHERE, oHM 3ampelleHb], Tak
KakK 9TH MPEeI0KEHUS JTOTUYECKHU BLIYMCIISAIOTCS [0 TOT0, KaK (OpMUPYIOTCS pPe3ynIbTaThl arperaTHBIX
byHK1IIH.

36



Cunrtakcuc SQL

Korpa arperaTtHoe BeIpaXKeHUEe UCIIONb3yeTCs B rmog3amnpoce (cM. [Togpasnmen 4.2.11 u Pazgen 9.22), oHo
OOBIYHO BBIYMCIISETCS [OJIs BCeX CTPOK Iops3ampoca. Ho eciu B apryMeHTax (Umu B ####### filter)
arperaTHoM (YHKIMU €CTh TOJIBKO IepeMeHHbIEe BHEIIHEro YPOBHS, arperaTHas QYHKIMS OTHOCUTCS
K OnuzKaWIilleMy BHEIIHEMY YPOBHIO M BEIYHCIISIETCS [JIsI BCeX CTPOK COOTBETCTBYIOIIEro 3ampoca.
Takoe arperaTHoe BBIpazkK€HHE B II€JIOM SBIISETCSA BHEIIHEUW CCBUIKOM [AJIA CBOETO IIoA3amnpoca U Ha
KaXXIoM BHIYHUCIIEHUM CUUTAETCS KOHCTAHTOM. [Ipy 3TOM OJONYyCTUMOE MIOJIOXKEHUEe arperaTHON QyHKIINYT
OTpaHMYMBaAETCsS CIIMCKOM pe3ylIbTaTOB U IIpenjioxkeHmeM HAVI NG Ha TOM ypOBHE 3alpOoCOB, TOe OHa
HaXOOUTCS.

4.2.8. Bbi30Bbl OKOHHbIX (PpYHKLUHA

Bbi3os8 0KoHHOU ¢pyHKuuu TIpencTaBiseT co0OM mnpuMeHeHHMe (QYHKIMH, IIOHOOHOM arperaTHOH, K
HEKOTOPOMY HabGopy CTPOK, BRIOPAHHOMY 3ampocoM. B oTiu4me OT BEI30BOB HE OKOHHEBIX arperaTHBIX
byHKUIMN, TpU 3TOM HE IIPOMCXOOUT TI'PYNIHUPOBKAa BEIOPAHHEIX CTPOK B OOHY — KaXpgas CTPOKa
OCTa€TCs OTOEeNbHOU B pe3ynbTaTe 3anpoca. OgHaKO OKOHHasA GYHKIMSI UMeeT JOCTYII KO BCEM CTPOKaM,
BOLIEAIINM B I'PYIITY TEKYIEH CTPOKM COTJIaCHO yKa3aHHUIO I'PynnupoBKHU (coucky PARTI TION BY) B
BBI30Be OKOHHOU GYHKINU. BEI30B OKOHHOU QYHKIIUY MOXKET UMETH Clenyiomye (GOpMEL:

HHH B ([ BREEEEEE [ BBEEEEERE  ]]) [ FILTER ( \HERE H#HHHHHHHHHEE HHBREEE ) ]
OVER ###_#it#H
HHH B ([ BREEEEEE [ BESEEEERE  ]]) [ FILTER ( \HERE HHHHHHHHHHEE HHBREEE ) ]

OVER ( HHHHHHHHHHIE HHHE )
Hih g (%) [ FILTER ( \\HERE HHHHHHHHHHHE HHH0EEE ) | OVER ### #HHH
Hih g (%) [ FILTER ( \\HERE #HHHBHHHHHE HHHHEEE ) | OVER ( #HHHHHHHHRYE HHHE )

3Oech ####H#H#H#AH#H _H#H##H 3alIUCBIBAETCS B BUOE

[ HHH HEHHHHHEY B ]
[ PARTITI ON BY ###uttttt [, ...1 ]
[ ORDER BY ######### [ ASC | DESC | USI NG ######## 1 [ NULLS { FIRST | LAST } ]

[, .-.11
[ HHHHHRHHEEE B ]

Heo06si3aTennbHOE ########### _##### MOXKET UMeTh BU[I:

{ RANGE | ROWS | GROUPS } ###H#HHE HHHHE | HHEHHHIREE B
{ RANGE | RONS | GROUPS } BETVEEN ###### #HH# AND #HHHHE HHHHE | HHHHHRREE B

SIECH #it###H H#HHH U H#HH#H ##### 3a0aI0TCSI OOHUM U3 CIEOYIOIIUX CIIOCOOO0B:

UNBOUNDED PRECEDI NG
#H##H### PRECEDI NG
CURRENT ROW
#H##HA## FOLLON NG
UNBOUNDED FOLLOW NG

VL #H Y HHHH MOKeT OBITh CIIeOyIOIIUM:

EXCLUDE CURRENT ROW
EXCLUDE GROUP
EXCLUDE TI ES
EXCLUDE NO OTHERS

3mecs #it#t### — 970 M000€e BhIPaXKeHNWe 3HAYEHUSI, He cofepaKalllee BEI30BOB OKOHHBIX (hYHKIIUH.

##H#_ #### — CCHIJTKA Ha UMeHOBaHHOE OKHO, oIlpefenénHoe npenjoxenrneM W NDOWVB maHHOM 3alpoce.
TakXke BO3MOXKHO HaIUCaTb B CKOOKaX IIOJTHOe ######H#HHHHE ##HH, UCHONB3YS TOT XKe CUHTAKCHUC
onpenesieHWs MMEHOBAHHOTO OKHa B mpepnnoxenHuu W NDOWN nompobHee 3TO OIMCAHO B CIIpaBKe
no SELECT. CrouT oTMeTuTh, UTO 3anuch OVER ###_ #### He NOOIHOCTHIO paBHO3HauHa OVER
(###_#### .. .); IOCIeOHUY BapUaHT NIOApa3yMeBaeT KOIMPOBaHUE U U3MEHEHUe ONpefdeIeHNus OKHa
u He OyeT DOIMYCTUMBIM, €CJIM OIpefesieHre 3TOTO0 OKHA BKJII0YaEeT ollpefesieHre PaMKHU.

Ykazanue PARTI TI ON BY rpynoupyeT CTPOKH 3alpoca B pasdesbl, KOTOphkie 3aTeM 00pabaThIiBalOTCS
OKOHHOU QyHKIIMElH He3aBUCHUMO APYT OoT gpyra. PARTI TI ON BY pa6oTaeT momo06HO npemaioxkeHuno GROUP
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BY Ha ypoBHe 3aIpoca, 3a HCKJIIOYEHWEeM TOrOo, 4YTO ero apryMeHTHl BCerga IIPOCTO BHIPDaXKeHUA, a
He MMeHa BBIXOOHBLIX CTOJIOLIOB MM uucja. be3d PARTI TI ON BY Bce CTPOKH, BhIJaBaeMhEIe 3ampoCOM,
paccMaTpuBalOTCSa KaK OOUH pa3pjell. YKaszaHue ORDER BY ompepensieT NMOPSAOOK, B KOTOPOM OKOHHAas
dbyHukIMsa ob6pabaTeiBaeT CTPOKK pa3merna. OHO Tak XKe MogoOHO mpemioxeHuio ORDER BY Ha ypoBHe
3ampoca M TaK XKe He IPUHMMaeT MMeHa BBIXOOHBIX CTOJIOIIOB uiax 4uciia. bes ORDER BY cTpokm
00pabaThIBAlOTCSI B HEOTIPENEJIEHHOM IIOPSOKE.

HHHHHHHHHHE #HHH## 3apaéT Habop CTPOK, o0pas3ymoINuX paMKy OKHA, KOTOopas MOpefcTaBiisieT coboi
TMOAMHOXKECTBO CTPOK TEKYIIero pasfiefla ¥ MCIIONb3yeTCsd Jid OKOHHBIX (GYHKIMM, paboTarolux C
paMKoii, a He CO BCeM pa3neoM. [IogMHOKeCTBO CTPOK B paMKe MOXKET MEHATHCSA B 3aBUCUMOCTH OT TOTO,
KakKas CTpOKa SBNsgeTCs TeKyllell. PaMKy MOXKHO 3afaTh B pexuMax RANGE, ROAS unu GROUPS; B KaXO0M
cilly4yae OHa HAQUWHAETCH C IIOJIOKEHU S ###### _##### ¥ 3aKaHUUBaAETCH [10JI0XKEeHUeM #####_#####. Ecnu
HtHHE #HH#HH#H He 3aaéTca ABHO, mogpa3yMeBaeTcss CURRENT ROW(Tekylnasi CTpoKa).

Ecnu ###### _##### 3agano Kak UNBOUNDED PRECEDI NG, paMKa HaYuHMHAETCS C IIePBOM CTPOKM pa3fera,
a ecnu ##### ##### onpenenéd Kak UNBOUNDED FOLLOW NG, paMKa 3aKaH4YHBaeTCs ITOCJIegHEeN CTPOKOM
pasgena.

B pexume RANGE unu CROUPS ###### _ #####, 3amanHoe Kak CURRENT ROW ompepesnsieT B KadyeCTBe
Havasla MepByl0 poOCMeEeHHYI0 CTPOKY (CTPOKY, KOTOpas IPU COPTUPOBKE COTJIACHO YKAa3aHHOMY [JIsS
OKHa IpennoxeHni ORDER BY cunTaeTCsa paBHOU TeKyILIeW), TOTOA KakK ##### #####, 3amaHHBIN KakK
CURRENT ROW ormpepesnsieT KOHIIOM paMKU IIOCJIEOHIOI POOCTBEHHYIO CTPOKY. B pexxume ROAS BapuaHT
CURRENT ROWmpocTo 0603HavYaeT TEKYIITYyI0 CTPOKY.

B BapuaHTax ompemeneHus paMKu ######## PRECEDI NG u ######## FOLLON NG B KadeCTBe ######H##
IOJIKHO 3aJlaBaThCS BHIpaKeHHUE, He comepKalee Kakue-nmubo mepeMeHHbIE ¥ BEI30BB arperaTHBIX UJTH
OKOHHBIX (pyHKIMH. YTO mMeHHO OyOeT o3HadaTh ########, onIpenensieTCcs B 3aBUCUMOCTH OT PeXXuMa
pamMxku:

* B pexume RONS ######## nONMKHO 3agaBaTbCsa OTIUYHBEIM OT NULL HeoTpULlaTENbHBIM IIE€IEIM
YKCJIOM, ¥ 3TO YUCJIO OIPEeNesisieT COBUT, C KOTOPEIM Hayaslo paMKU IO3ULIMOHUPYETCA IepeN
TeKylllell CTPOKOM, a KOHEIl — II0CJie TEKYIel CTPOKH.

* B pexume GROUPS ######## TakKXKe NOJIXKHO 3amaBaThCsa OTIUYHBEIM OT NULL HeoTpUuaTeIbHEIM
eJILIM YUCJIOM, ¥ 3TO YHCIIO ONMpefenseT CABUT (IT0 KOJIMYECTBY I'PYIII POACTBEHHBIX CTPOK),
C KOTOPBHIM Hadallo paMKU MO3UIHMOHUPYETCS Mepeq IPyHIIoN CTPOK, POOCTBEHHEIX TEKYINEH, a
KOHEeIl — II0CJie 9TOM I'PYHHOHl. I'PYIIy POOCTBEHHBIX CTPOK 00Pa3yI0T CTPOKU, KOTOPHIE CUUTAIOTCS
paBHBIMHU corjiacHo ORDER BY. ([I71s rcmonb30BaHUs pexxumMa GROUPS ompeneneHre OKHa JOXKHO
comepxkKaTh npensoxenue ORDER BY.)

* B pexume RANGE A1 UCIIOIB30BaHUS 3THUX yKa3aHUU npepnoxeHrne ORDER BY monmXkHO comepKaThb
POBHO ofguH cTonOell. B aToM cniyuae ######## 3amaéT MaKCUMaJIbHYIO Pa3HUIy MeXAy 3HaueHueM
3TOTO CTONOIa B TeKyIllell CTPOKE U 3HaYeHUeM ero XkKe B IIPeAIIeCTBYIOMINX UIH II0CIeyIoINnX
CTPOKaxX paMKu. TUll HaHHEIX BEIPaXKEeHUs ######## 3aBUCUT OT TUIIA HAaHHBIX YIIOPSIOOYUBAOIIET O
cTtonb1a. [1711 YUCIIOBBIX CTOJIOLOB 3TO OOBIYHO TOT K€ YMCIIOBOM THII, @ AJis CTOJIOLOB C TUIIOM
mata/BpeMs — TUI i nt er val . Hanpumep, ecnu ynopsimoduBaomuii cTonbel] uMeeT TUI dat e
unu ti mest anp, BO3MOXKHa Takas 3alucb: RANGE BETVWEEN ' 1 day' PRECEDI NG AND ' 10
days' FOLLOW NG. 3HaueHUe ######## OIPU 9TOM MOXKET TakK ke ObITh OTIUYHEIM 0T NULL 1
HEeOTpULAaTEJIbHEIM, XOTS YTO CUUTATh «HEOTPULATEILHLIM», OyAeT 3aBUCUT OT THUIIa JaHHBIX.

B nmro6oM ciiyuyae pacCTOsSIHME MO KOHIIAa PAMKK OFPAaHMYMBAETCS PACCTOSHHEM [0 KOHIAa pas3fesa, Tak
YTO Ui CTPOK, KOTOPhIE HAXOMOSATCS Y KOHIIA pas3felia, paMKa MOXET COOepKaTh MEHbIIE CTPOK, 4eM
IUIST OPYTHX.

3ameTsTe, 4TO B pexuMax ROAS u GROUPS yka3anus 0 PRECEDI NGu 0 FOLLOW NGpaBHO3Ha4YHE yKa3aHUIO
CURRENT ROW OOBIYHO 3TO CIIpaBemJIMBO U Oy pexkuma RANGE, B ciIyyae MOOXOSINero OJIsd TUMNa JaHHBIX
onpeneleHus 3HAUYEHUS «HYJIISI».

LoTloTHEHM e ########## _##### TTO3BONISET UCKIIIOUYUTD U3 PAMKU CTPOKH, KOTOPEIE OKPY2KAIOT TEKYIIYIO
CTPOKY, mazkKe eCJIM OHU MOJIZKHBI OBITh BKIIIOYEHHI COTJIACHO YKa3aHUIM, ONPEIEIISIONINM Hadyaslo U KOHel]
paMku. EXCLUDE CURRENT ROWHCKIIIOYAEeT U3 paMKHU TEeKVYIIyr CTPoKy. EXCLUDE CGROUP HUCKIIIO4YaeT u3
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PaMKH TeKyIylO0 CTPOKY U POOCTBEHHEBIE €1 COTJIaCHO MOPSAOKYy COPTUPOBKU. EXCLUDE TI ES HCKIO4YaeT
U3 paMKH BCE POOCTBEHHEIE CTPOKM [Jis TEKYIel, HO He COOCTBEHHO TEKYIIyi0 CTPOKYy. EXCLUDE NO
OTHERS 1mIpOoCTO SIBHO BEIpazkaeT IIOBEOeHUe I10 YMOJIYaHWI0 — He UCKIIIYaeT HU TEeKYIIyI0 CTPOKY, HU
DOLCTBEHHEIE €11.

[To ymonuaHWIO paMKa oInpepenseTrcss Kak RANGE  UNBOUNDED PRECEDI NG 4YTO paBHOCUIIBHO
pacmupesHOMy onpepneneHnio RANGE BETWEEN UNBOUNDED PRECEDI NG AND CURRENT ROW C yka3aHUEM
ORDER BY 3TO O3Ha4aeT, YTO paMKa OyHeT BKJII0OYaTh BCE CTPOKM OT Hayajia pa3fesia o0 IociemHel
CTPOKHM, POOCTBEHHOU TeKymiel (g ORDER BY). be3 ORDER BY 5T0O 03Ha4aeT, 4YTO B PaMKy BKIIOYAIOTCS
BCe CTPOKHM pa3feia, TaK KaK BCe OHU CUUTAIOTCS POOCTBEHHBIMU TEKYIIEH.

IHelCTBYIOT TakKxXe CIedylllue OrpaHUYEHUSA: B KadeCTBe ###### ##### Henb3sd 3amatb UNBOUNDED
FOLLOW NG, B KauecTBe #####_##### He ponyckaeTcss UNBOUNDED PRECEDI NG u #####_ ##### He MOXKeT
UOTHU B IIOKa3aHHOM BHIIIIE CIIMCKE VKA3aHUU ######H ##### AND ##### ##### Nepen ##H### #it#H##. B
4aCTHOCTHY, CHHTakKcuCc RANGE BETWEEN CURRENT ROW AND ######## PRECEDI NG He gonyckaetcsa. Ho
opu 3TOM, HanpuMmep, ounpenenenve RONS BETWEEN 7 PRECEDI NG AND 8 PRECEDI NG goiyCTUMO, XOTS
OHO U He BhHIOEpPEeT HUKAaKHue CTPOKH.

Ecnu mo6aBneHo mpennoxenue Fl LTER, OKOHHOM QYHKIIMM ITOOAIOTCS TOMBKO T€ BXOOHBIE CTPOKH, M
KOTODHIX ####### ##t##### BEIYUCIISIETCS KaK UCTUHHOE; OPYTHUe CTPOKY 0TOpackBaloTcs. [Ipennoxkenue
FI LTER gommycKaeTCs TOJIBKO AJIST arpeTUPYIOMINX OKOHHBIX (QPYHKIIUHI.

BcTpoenHble OKOHHBIE (YHKIIMM OHHMCAaHBI B Tabmnuie 9.57, HO MTOJIB30BATENIb MOXKET PACIINPHUTH
9TOT Habop, co3maBasi coOCTBeHHBIE ¢GyHKIHMKU. KpoMe TOTro, B Ka4eCTBE OKOHHBIX (QYHKIIMNA MOZKHO
KUCIIOJIF30BaTh JIIOOBIE BCTPOEHHBIE M/IM IIOJIb30BATEIbCKHE YHUBEPCAJIbHBIE, @ TAKXKEe CTAaTUCTHUYECKHE
arperaTtHble pyHKIMMU. (COPTUPYIOIINE U TUIIOTE3UPYIONIHEe arperaTHblie QYHKIIMYU B HACTOSIIEe BpeMs
HUCIIOIb30BaTh B KaUeCTBE OKOHHBIX HEJIb34.)

3amnuck Cco 3BE3MOYKON (*) MPUMEHsIeTCS IPU BLI30Be He MMEIOIUX TapaMeTPOB arperaTHLIX (GYHKIMH B
KayeCcTBe OKOHHBIX, HanpuMep count (*) OVER ( PARTI TI ON BY x ORDER BY y) . 3Bé3mouka (* ) 0OLI9YHO HE
TTPUMEHSETCS [JII UCKJIIOUUTEIbHO OKOHHEIX (GyHKIMHE. Takue GyHKIMU He JONYyCKAIOT MCIIOIb30BaHUSA
DI STI NCT u ORDER BY B cricKe apryMeHTOB (QYHKIIMH.

BrI30BEI OKOHHBIX (DYHKIINI pa3pelieHbl B 3alIpocax TOJIbKO B cricke SELECT u B npepjioxxeHnu ORDER BY.

IMomonHuTEIbHO 00 OKOHHBIX QYHKIIMSAX MOXKHO y3HaTh B Pa3gerne 3.5, Pasgerne 9.21 u [Togpa3mene 7.2.5.

4.2.9. NpuBepeHusa TUNOB

I[TpuBepmeHue TUIla OmpefenigeT IpeoOpa3oBaHME OaHHBIX M3 OJHOTO TUIla B Apyroi. PostgreSQL
BOCIIPUHUMAET ABE PaBHOCHUIbHLIE 3alIUCHU TPUBENEHUS TUIIOB:

CAST ( #itHHHHHHE AS #iH# )
HEHHHRHR | B

3anuck ¢ CAST cooTBeTCTByeT cTaHgapTy SQL, Torma Kak BapuaHT C .. — MCTOPUYECKOe Hacleaue
PostgreSQL.

Korpma mnpuBegeHUI0 IIoABepraeTcss 3HadYeHWEe BbIpaXeHUS U3BECTHOTO THUIIQ, MIPOUCXOOUT
npeoOpa3oBaHWe THUIIA BO BpPeMs BHIIOJIHEHUS. DTO NpuUBeneHHe OyAeT YCIEIIHBIM, TOJIBKO €CJId
ompenenéH IOOXONOAIINNM orepaTop npeoOpal3oBaHus TumoB. OOpaTuTe BHUMaHHE Ha HeOOJBIIOe
OTJIM4YMe OT IpUBeNeHUus KOHCTaHT, onucaHHoro B [lonpa3znerne 4.1.2.7. [IpuBegerEue CTPOKU B YUCTOM
BUIE IIPENCTaBiseT co00i HavyalbHOE IPUCBauBaHue CTPOKOBOM KOHCTAHTHI M OHO OyAeT YCIeIIHbIM I
mo6oro Tuma (KOHeYHO, eC/IH CTPOKA COJEPKUT 3HaYeHUe, IpUueMyieMoe OJIi JAaHHOTO THUIla JaHHBIX).

HesiBHOe mpuBemeHWe THUIIA MOXKHO OIIYCTHUTBH, €CJIM BO3MOXKHO OOHO3HAYHO ONpPENEeNIuTb, KaKOW THII
IOJI?)KHO UMETh BhIpakeHue (HallpuMep, KOTfia OHO IPUCBAaUBAETCSA CTOJIOMY TaOGJIHUIILI); B TAKHX CIIydasix
CHUCTEMa aBTOMaTHYeCKH IpeobOpas3yet Tui. OOHAKO aBTOMAaTHYeCKoe IIpeoOpa30BaHUE BHIIIOIHSIETCS
TOJILKO MOJISI IPUBENEHUN C ITOMETKOM «IOIyCKaeTCs HesBHOe MPUMEeHeHHe» B CUCTEMHBIX KaTallorax.
Bce ocrTambHBIe TIpUBEOEHUS MOIXKHBI 3aIllMCHIBATHCS SIBHO. JTO OTPaHMYEHHE IT03BOJIsEeT u30exkaTh
CIOPIIPH30B C HESIBHBIM HpeoOpa30BaHuEeM.
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Takke MOXKHO 3alucaTh IPUBefeHNe TUIIA KaK BBI30B OYyHKIUHU:
HEH_HHHA ( HHHAHBRRHE )

OnmHako 3To OymeT paboTaTh TONMBKO IOJig THUIIOB, MMeHaA KOTOPHIX SBJISIOTCH TaK¥XKe OIMYyCTUMBIMU
uMeHamu ¢yHknui. Hanpumep, double precision Tak MCIOIb30BaTh Henb3ss, a float8
(ampTepHATMBHOE Ha3BaHUE TOIO Xe TUIla) — MOXKHO. Kpome TOoro, mmena Tumos interval, time
U tinmestanp Mu3-3a CHUHTAKCUYECKOIO KOH(JIMKTa MOXKHO MCIIOJIb30BaTh B TAKOW 3alUCH TOJIBKO
B KaBHIYKax. Takum o6pa3oMm, 3aluch IPUBEOEHUS THUIA B BUME BBEI30Ba (QYHKIUM NIPOBOLUPYET
HEeCOOTBETCTBUSA U, BO3MOIKHO, JIyuIlle OyOeT eé He IPUMEHSTh.

IIpuMmeyanue

ITpuBepmeHue TuUla, IpPEeNCTaBIeHHOE B BHUMEe BLI30Ba (PYHKIIMK, HA CaMOM [ejle COOTBETCTBYET
BHYTPEHHEMY MexaHu3My. J[Jlaxe IIpU MCIOJIb30BAaHMU [OBYX CTaHOAPTHBIX TUIIOB 3allUCU
BHYTPU NPOUCXOAUT BHI30B 3apEeruCTPUPOBAHHON (PYHKIIUM, BBINOIHAIONIEN IpeoOpa3oBaHUE.
ITo cormamieHuio MMeHeM TaKo#W (QYHKIUKM IpeoOpa3oBaHUS SIBJISETCA UMS BBIXOIHOTO THIIA,
U TakuM 00pa3oM 3aIluCh «B BUME BLI30Ba (YHKUUU» €CTh He YTO MHOE, KaK IIPSIMON BHI30B
HUXeJexarnlel ¢yHKIUU npeobpa3oBanusd. [Ipu co3gaHuU IepPEeHOCUMOro MPUIOXKEHUS Ha 3TO
MOBeJleHNEe, KOHEYHO, He CJielyeT paccUuThIBaTh. [logpobHee 3TO ommcaHo B crnpaBke CREATE
CAST.

4.2.10. NpunMeHeHue npaBuJ1 COPTUPOBKHU

IMpennoxkenue COLLATE mepeonpenenseT IpaBUI0 COPTUPOBKU BhIpaxeHUs. OHO mobOaBiseTCs MOCie
BEIPAZKEeHUA:

#H#nHAH#R COLLATE #####H#H _#HARHBHHRH

TOe #####H #i####HH### — upneHTUPUKATOD IIpaBuUjia, BO3MOXKHO [OOIOJTHEHHBIM HMEHEM CXEMEL.
IMpennoxkenue COLLATE cBsI3bIBAET BhIPaKEHUE CUJIPHEE, YEM OIEePaTOPhl, TAK UYTO IPU HEOOXOOUMOCTHU
cllefyeT MCII0JIb30BaTh CKOOKM.

Ecnu IIPAaBUJIO0O COPTUPOBKH HE OIIPpEOEeJZIEeHO ABHO, CHCTeMa 6o BBIGI/IpaeT ero mo cronbiam, KOTOpPEIE
HUCIIOJIB3YIOTCA B BEIPA2KEHUH, 6o, ecyiu TaKUX CTOJIOIIOB HET, IIePEeKIInYaeTCsad Ha YCTaHOBJIEHHOE HOJIA
0a3bl JaHHBIX IIPaBUJIO0O COPTUPOBKHU I10 YMOJIYAaHHUIO.

IMpennoxenne COLLATE mMeeT [OBa pacCIpPOCTPaHEHHBIX IIPUMEHEHUS: IepeolpefelieHre IopsaKa
COPTUPOBKHY B IpemjoxkeHuu ORDER BY, Hampumep:

SELECT a, b, ¢ FROMtbl WHERE ... ORDER BY a COLLATE "C';

1 Iiepeolpenesienrue IIpaBUJI COPTHUPOBKU IIPK BBI3OBE (l)YHKLII/II‘;I HUJIN OIIepaTOpPOB, BO3BPAIIAIOIIUX
A3BIKO3dBUCHUMEIE PDE3YJIbTATHI, HAITPDUMEDP:

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

3aMeTbTe, UTO B IIOCJIEMHEM Ciy4ae npemioxkeHue COLLATE mo0GaBiieHO K apTryMeHTY oliepaTopa, Ha
JZ[GI:ICTBPIG KOTOPOT'O MEI XOTHUM IIOBJIMATE. HpI/I 9TOM HE€ MMeeT 3Ha4YeHHUsd, K KaKOMY UMEHHO apPIryMEHTY
orepartopa unu ¢yHKuuu pobasnsgercss COLLATE, Tak KakK IIPaBUJI0O COPTHUPOBKHU, IPUMEHSEMOEe K
orepaTopy uiam (QyHKIUM, BEIOMpaeTCs MPU PaCCMOTPEHUU BCeX apTyYMEHTOB, a SBHOE IIPEeJIoKeHUue
COLLATE mepeolpefeseT IIpaBujla COPTUPOBKU AJIS BCEX OPYTUX apryMeHToB. (OmHako mobOaBiieHUe
pa3Hbix npenmoxkenuit COLLATE K HECKOJIBKUM aprymMeHTaM OymeTt ommOkoi. ITompoOHee 00 3TOM CM.
Pazpen 23.2.) TakuM o6pa3oM, 3Ta KOMaHa BBIIACT TOT XKe pe3ybTart:

SELECT * FROM t bl WHERE a COLLATE "C' > 'foo';
Ho ato 6ymeTr ommOKoOM!:
SELECT * FROM tbhl WHERE (a > 'foo') COLLATE "C';

3[ech IIPaBUJIO COPTUPOBKU HEJb3s NPUMEHUTh K pe3ylbTaTy oOlepaTopa >, KOTOPHINM HMeeT
HeCpaBHHUBaAEMBIN THUII OaHHBIX bool ean.
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4.2.11. CkanspHbie noa3anpochl

CKaJsIpHBIN IOA3anpoc — 3TO OOBIYHBIN 3ampoc SELECT B cKoGKax, KOTOPHIM BO3BpAIlaeT POBHO OOHY
CTpoKy u omuH cronbell. (Hamucanue 3ampocoB ocBemaeTcss B ['mase 7.) [locne BBHIIOHEHUS 3alrpoca
SELECT ero eOuMHCTBEHHBLIM pe3yIbTaT HCIIONb3YyEeTCSA B OKPYXKAIOIIeM €ero BhIpaxkeHUH. B KadecTBe
CKaJISIPHOTO TOA3alIpoca HEeJb35 MCIIOJIE30BaTh 3allpPOCH], BO3Bpallaiomme 0ojee OOHOM CTPOKU WIIA
crosnbma. (Ho ecnm B pes3yibTaTe BHIIOIHEHWS IIOA3aIllpOC HE BEPHET CTPOK, CKAISIPHBIN pPe3yJibTaT
cunrtaetrcsa paBHEIM NULL.) B mopg3anpoce MOKHO CChlIaThCS Ha IIepeMeHHBIE U3 OKPY2KaloIllero 3aIpoca;
B IPOIIECCe OJHOTO BRIYMCIEHUS MIOA3anpoca OHU OYOyT CUMTAThCS KOHCTaHTaMu. [pyrue BhHIPaXKEeHUS
C moa3amnpocamMu onmucaHul B Pazmerne 9.22.

Hampumep, clemyiomyi 3aIpoc HaX0OUT CaMbIM HaCeIEéHHEIH TOPO B KaXKI0M IIITaTe:

SELECT nane, (SELECT nmax(pop) FROM cities WHERE cities.state = states.nane)
FROM st at es;

4.2.12. KOHCTPYKTOpPbI MACCUBOB

KoHCTpYKTOp MaccuBa — O9TO BBIpaXKeHHe, KOTOpPOe CO3[a€T MacCCHUB, OIpenesisis 3Ha4YeHUs €ero
971eMeHTOB. KOHCTPYKTOpP IIPOCTOI0 MacCCHBa COCTOUT M3 KJII0OYeBOrO cjioBa ARRAY, OTKphIBaIOUIleH
KBaIpaTHOM CKOOKH [ , CIIMCKa BEIPAXKEeHUN (Pa3meléHHBIX 3allSTRIMU), 3a0a0NX 3HAYEHUS 3JIEMEeHTOB
MaCCHBa, ¥ 3aKphIBaloIell KBagpaTHOM cKoOKu | . Hampumep:

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

ITo yMOT4YaHuIO TUIIOM 3JIEMEHTOB MaCCHBa CUUTAETCS OOIIMM THUI [JIsI BCeX BEIPaXKeHUH, onlpene e HHbIH
0 IpaBuUJIaM, AEUCTBYIOIIMM M O/ KOHCTpPYKIMM UNION m CASE (cM. Pazmen 10.5). Bel MoxkeTe
TmepeoInpenesiuTh ero SBHO, IPUBeOs KOHCTPYKTOP MacCKHBa K TpeOyeMoMy THUIY, HallpuMep:

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

OTO PaABHOCUIBHO TOMY, YTO IPUBECTHM K HYXKHOMY THUIIy KaXKOoe BBIpaKeHWEe I10 OTHAEIbHOCTH.
IToompoGHee mpuBeIeHUE TUIIOB ONIMCaHO B [Tompasmerne 4.2.9.

MHoOroMepHbBIE MaCCHBHI MOXKHO 0O0Opa30BBEIBATh, BKJIAIbIBass KOHCTPYKTOPHEI MaccuBOB. [Ipu 3TOM BO
BHYTPEHHUX KOHCTPYKTOpPax CJI0BO ARRAY MOXKHO oOmycKaThk. Hampumep, pe3yibTaT paboOTH 3TUX
KOHCTPYKTOPOB OJOUHAKOB:

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

{{1,2},{3,4}}

(1 row

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

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

MHoOTrOMepHbBIE MAaCCHUBBI HOJIZKHBEI OBITH IMIPSIMOYTOJIBHBEIMH, W II03TOMY BHYTPEHHHE KOHCTPYKTOPHI
OOHOTO YPOBHS MOIKHEI CO3[TaBaTh BIIO2KEHHBIE MAaCCUBLI OMUHAKOBOM pa3MepHOCTH. JIto60oe mpuBeeHne
THIIa, IPUMEHEHHOE K BHEIIHEMY KOHCTPYKTOPY ARRAY, aBTOMaTU4YECKH pacIpOCTpaHseTCs Ha Bce
BHYTPEHHUE.
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DJIeMEHTHI MHOTOMEPHOT'O MaCCHBa MOZKHO CO3JaBaThb HE TOJIBKO BJIO2ZKEHHBIMH KOHCTPYKTOPAMHU ARRAY,
HO U OPYyIr'uUMHU CHOCO6aMI/I, IIO3BOJIAIOIINUMU ITOJTYYUTh MACCHUBEL HY2KHOI'O THIIA. HaHpHMep:

CREATE TABLE arr(f1 int[], f2 int[]);
| NSERT | NTO arr VALUES (ARRAY[[1,2],[3,4]], ARRAY[[5,6],[7, 8]])

SELECT ARRAY[f1, f2, '{{9,10},{11,12}}'::int[]] FROM arr;
array

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

(1 row)

Brl MozkeTe co3paTh K IIYCTOM MacCUB, HO TaK KaK MacCUB He MOXKeT OBITh He TUIIN3UPOBAHHEIM, BEI
IOJIZKHEBI IBHO IIPUBECTHU IIYCTOU MacCCUB K HyKHOMY Tuny. Hanpumep:

SELECT ARRAY[]::integer[];
array

{}
(1 row

Takxke BO3MOXKHO CO30aTh MAaCCUB U3 Pe3yJIbTaToOB IIog3alpoca. B aToM ciyd4ae KOHCTPYKTOP MacCHUBa
3aIMChIBAETCS TaK XK€ C KJII0UEBBIM CJIOBOM ARRAY, 3a KOTOPHIM B KPYTJIEIX CKOOKaX CIeayeT IOoa3aIpoc.
Hanpuwmep:

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

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

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

{{1,2},{2,4},{3,6},{4,8},{5,10}}

(1 row

Tako# moa3ampoc OOIXKeH BO3BpallaTh OOHUH cTojbel. Eciu 3TOT cTonbell UMeeT THII, OTJIMYHBIH OT
MacCCHBa, Pe3yJIbTHUPYVIOIINY OTHOMEPHBIH MacCHB OymeT BKIIOYATh DJEMEHTHI O/ KaXOOH CTPOKHU-
pe3ynbTaTa IoH3ampoca W TUIOM 3JieMeHTa OymeT THIl cTojbla pel3yibTraTta. Eciu ke Tum cTonbila —
MaccuB, OymeT co3aH MaCCHB TOTO K€ THUIIa, HO O0JIbIllel pa3MepPHOCTH; B JII000M CjIydae BO BCeX CTPOKax
IIOA3amnpoca MOXKHBL BEIIABAaTHCSI MaCCHBB OOQUHAKOBOM Pa3MEPHOCTH, YTOOLI MOZKHO ORIJIO IIOIYyYHTH
MIPSIMOYTOJILHEIN Pe3yIIbTar.

WHpekcH MaccuBa, CO3TAaHHOTO KOHCTPYKTOpoM ARRAY, Bcerga HauWHAIOTCA ¢ ogHoro. IlogpobGHee o
MaccuBax BH y3HaeTe B Pazzene 8.15.

4.2.13. KOHCTPYKTOPbI TabZIMYHBbIX CTPOK

KoHCcTpykTOp TaGIUYHON CTPOKKM — 3TO BHIPAXKEHHE, CO3[alollee CTPOKY MU KOPTeXK (MM COCTaBHOE
3HaYeHUe) U3 3Ha4YEeHUN ero apryMeHTOB-mojieli. KOHCTPYKTOP CTPOKHM COCTOMT M3 KIIIOYEBOTO CJIOBa
ROW OTKpHIBAIOIIEN KPYIJION CKOOKH, HYJISI WM HECKOJIbKMX BBIPaXKeHUU (pa3fel€HHBIX 3alsiThIMH),
OIIpenenaIonuX 3HaYeH!s MoJiel, ¥ 3aKphIBalolel ckooku. Hampumep:

SELECT RON1,2.5,'this is a test');
Ecnu B cnucke 60j1ee OMHOTO BHIPAXKEHUSI, KII0YeBoe CI10BO RONMOIKHO OIIYCTHUTE.
KoHCTPYKTOP CTPOKHM IOONEPKUBAET 3AIIUCEH #A######H_#H######. * , IPU 9TOM TaHHOE 3HaUYeHHe OymeT

Pa3BEPHYTO B CIIMCOK 3JIEMEHTOB, TaK ke, KaK B 3allUCH .* Ha BEepxXHeM ypoBHe cnucka SELECT (cM.
ITompasmen 8.16.5). Hampumep, eciau Tabaumat comepKUT cTONOIE f 1 ¥ f 2, 9TH 3anmucH paBHO3HAYHEI:
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SELECT ROWNt.*, 42) FROM t;
SELECT ROWNt.f1, t.f2, 42) FROMt;

IIpumeuyanue

o Bepcuu PostgreSQL 8.2 3anucek .* He pa3BopaduBajgach B KOHCTPYKTOpPax CTPOK, TakK YTO
BrIpaxkeHue RONt.*, 42) co3maBaji0 COCTaBHOE 3HauUeHHe U3 IOBYX II0JIel, B KOTOPOM IIepBoe
Imoje Tak ke OBIJI0O cocTaBHHIM. HoBoe moBemeHue 0OBIYHO Oojiee 1moJie3HO. Ecimm BaM HY2KHO
MMOTyYUTh IPEXKHEE MOBeieHne, YTOOR OQHO 3HAUEHNE CTPOKHU OBIIO BJIOKEHO B IPYTrOe, HATUIITUTE
BHYTPEHHee 3HadYeHue 0e3 . *, Hapumep: RONt, 42).

[lo ymomyaHUiO 3Ha4YeHMWE, CO3[0aHHOe BEIpaxkKeHueM ROW uMeeT TUII aHOHUMHOHW 3anucu. Ecnu
Heo0X0oMMO, ero MOXKHO IPUBECTU K UMEHOBAHHOMY COCTAaBHOMY TUNY — JIUO0 K TUNIY CTPOKM TaOIUITH,
b0 COCTAaBHOMY THUITY, CO3laHHOMY omepaTopoM CREATE TYPE AS. flBHOe NpuUBEdeHUE MOXKET
noTpeboBaThCA [/ MOCTUXKEHUS OJHO3HAYHOCTU. Hanpumep:

CREATE TABLE nytable(fl int, f2 float, f3 text);
CREATE FUNCTI ON getfl(nytable) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQ;

- - HHHAHHHAR B HEHHHREE, HHE HHE HHRHHARHE #HARE S get T 1()
SELECT getf1(ROWN1,2.5,'this is a test'));
getfl

CREATE TYPE nyrowtype AS (fl1 int, f2 text, f3 nuneric);
CREATE FUNCTI ON getf1(nyrow ype) RETURNS int AS 'SELECT $1.f1' LANGUACE SQ.;

- - HHHRHY HHARR BT S HERR I S T
SELECT getf1(ROWN1,2.5,'this is a test'));
Hitf,  #edH get f 1(record) ## #e#HHHH#HHH]

SELECT getf1(ROW1,2.5,'this is a test')::nmytable);
getfl

SELECT getf1(CAST(ROW11,'this is a test',2.5) AS nyrowtype));
getfl

11
(1 row

Hcnomnp3ys KOHCTPYKTOP CTPOK (KOpTeXkKei), MOXKHO CO3IaBaTh COCTABHOE 3HaUYeHUe IJIT COXpaHeHUS
B cTOIOIlEe COCTABHOTO THUIA WU OJId epemadyu GYHKIIUYM, TPUHUMAIOIIEH COCTaBHOM napaMetp. Takxke
BBl MOXKeTe CpPaBHUTH OBa COCTABHBIX 3HAYEHUS UJIU IPOBEPUTH UX C IMOMOINLI0 | S NULL mmau | S NOT
NULL, Hanmpumep:

SELECT RON1,2.5,'this is atest') = RON1, 3, 'not the sane');
- - HEHHHSR HHH SHBHSR, HHSRESHEREE #H#EEE NULL
SELECT RONtable.*) IS NULL FROM t abl e;

IMogpo6Hee cMm. Pazmen 9.23. KOHCTPYKTOPBI CTPOK TaKzKe MOTYT HCIIOIb30BATbCSI B COUYETAHUH C
moa3amnpocaMu, Kak omrcaHo B Pazpgerne 9.22.
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4.2.14. NMpaBusia BbIYUCJIEHUSA BblIPpa>keHum

HOpHJIOK BBIYHCIIEHUA HOJI[BBIpa}KeHI/Iﬂ HE onpenenéH. B uyacTHOCTH, APTYMEHTEI OIlepaTOopa HJIx
(I)YHK].II/II/I He 00513aTeIbHO BHIYHCISIOTCS CJIeBa HaIIpaBO UJIX B JI000M Opyrom (I)I/IKCI/IpOBaHHOM IIopdAOKe.

Bonee Toro, ecnu Pe3yIbTaT BBIPAXKEHHNSA MO2KHO IIOJIYYUTDH, BEIHUCIIAA TOJIBKO HEKOTOPHIE €TI0 49aCTH,
TOrOa Opyrue IOoOBhIPAXKEHHNA He 6YJZ[YT BBIYHCIIATHCSA BOBCE. HaHpHMep, €CJIM HalluCaTh:

SELECT true OR sonefunc();
Toraa Gyukiusa sonef unc() He 6ymeT BLI3BIBATHCS (BO3MOXKHO). To Ke caMoe cITpaBeIuBO [IJI5 3aIUCHU:
SELECT sonefunc() OR true;

3aMeThTe, YTO O3TO OTJIMYAETCS OT «ONTHUMHUIAINN» BBIYUCIIEHUS JIOTUYECKUX OIrepaTopoB CJieBa
HaIIpaBo, peaHH3OBaHHOfI B HEKOTOPEIX A3BIKaX ITPOTrPAaMMHUPOBaHUA.

Kak cmencTBue, B CIIOXKHBIX BhIPAXKEHUSAX HE CTOUT HMCIONIb30BaTh QYHKIMU C TOOGOYHBIMU 3hGEKTaAMMU.
Oco6GeHHO OMaCHO PacCUUTHIBATh Ha IOPSIIOK BHIYUCIEHUS UM N000YHBIE 3G (PEKTH B NPEOIOKEHUSTX
WHERE u HAVI NG, Tak KakK 3TU OpPeNjIOXKeHUs TIaTeJIbHO ONTUMU3UPYIOTCS IIPU IIOCTPOEHUU IIJIaHa
BHITTOJTHEHUSI. Jlormdyeckue BhIpaxeHus (coueTaHuss AND/OR/NOT) B 3THUX HOPEOIOKEHUSX MOTYT OBITh
BUOOU3MEHEHHI TIIOOBIM CITOCOO0M, [MOIIYCTUMBLIM 3aKoHaMu byneBoit anreOprl.

Korpa mopsimok BHIYKCIIEHMS BaxKeH, ero MOXKHO 3a(MKCUPOBATh C IOMOIILI0 KOHCTPyKUuu CASE (cM.
Pasmen 9.17). HanmpuMep, Takou criocob n3dexkaTh JeleHns Ha HOMIb B Ipeaioxennn WHERE HeHamEXeH:

SELECT ... WHERE x > 0 AND y/x > 1.5;
BezonacHu BapuaHT:
SELECT ... WHERE CASE WHEN x > 0 THEN y/x > 1.5 ELSE fal se END;

ITpumeHsiemasi Tak KOHCTPYKIs CASE 3amuiiiaeT BEIpakeHue OT ONTUMHU3aluY, II03TOMY UCII0JIL30BaTh
€€ HYKHO TOJILKO Ipu HeobxonumocTH. (B ganHOM ciydae 65110 OB Ty4llle PEMINTE TPOo0JieMy, Iepenucan
ycroBue Kak 'y > 1.5*x.)

Opuako, CASE He Bcerga cmacaeTr B mOmoOHBIX cirydasxX. [loka3aHHBIN BHIIIIE HPUEM IIJIOX TEM, YTO
He IIpenoTBpalllaeT paHHee BEIYUCIIEHWEe KOHCTAHTHHIX IToABeIpaxkeHuu. Kak onucano B Pasgene 38.7,
byHKUIUM U omepaTopnl, MoMedeHHble KaK | MMUTABLE, MOTYT BBIYMCHSITBCS IIPU IIJIaHUPOBAHUHU, a He
BBHIIIOJIHEHUU 3ampoca. [Toatomy B mpumepe

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

, CKOpee BCero, Mpou30UIET mesleHre Ha HOMb M3-3a TOT'0, YTO IJIAHUPOBIIUK ITOIILITAETCS YIIPOCTHUTH
KOHCTAHTHOE IIOOBHIpAKeHHUe, [axKe eClIU BO BCEX CTPoKax B Tabmuile X > 0, a 3HAYUT BO BpeMs
BRHITIOJTHEHUS BeTBb ELSE HUKOrOa He OyOeT BBHIIIOIHSITHCS.

XO0TsL 9TOT KOHKPETHHIU MPUMEpP MOXKET IIOKa3aThbCsa HaOyMaHHEBEIM, IIOXOXKWEe CUTyaluH, B KOTOPHIX
HEesBHO TIOABJISIOTCS KOHCTAHTH, MOTYT BO3HUKATh M B 3ampocax BHYTpU GYHKOMHE, Tak Kak
3HAYEHUS apTyMEeHTOB (QYHKIIUY U JIOKAJILHBIX IEPEMEHHBIX IIPY MJIaHUPOBAHUYM MOTYT OBITH 3aMEHEHEI
KOHCTaHTaMu. IloaTomy, Hampumep, B ¢GyHKHuSX PL/pgSQL ropa3mo 6e3omacHee [Ojs 3alllUTHl OT
PHUCKOBaHHBIX BEIUHMCIIEHUM MCIIOIb30BaTh KOHCTPYKLOUIO | F-THEN-ELSE, yem BripazkeHue CASE.

Emé oguH mogoOGHLIN HEOCTATOK 3TOT0 MOAX0Aa B ToM, 4T0 CASE He MOXKET IPefOTBPATUTDh BEIYUCIIEHUE
3aKJIIOYEHHOTO B HEM arperaTHOrO BHIpakKeHHUs, TaK KaK arperaTHble BEIpazkKeHUS BEIYUCIIAIOTCS Iepeq
BCEMHU OCTaNIbHEIMU B cnucke SELECT wnm npepnoxeHuu HAVI NG Hampumep, B ClemyromeM 3amnpoce
MOZKEeT BO3HUKHYTH OIIMOKA [IeIeHus Ha HOJIb, HECMOTPS Ha TO, YTO OH BpPOfe OBl 3allUIIEH OT HEE:

SELECT CASE WHEN mi n(enpl oyees) > 0
THEN avg(expenses / enpl oyees)
END
FROM depart ment s;

ArperatHble GyHKUMH mn() u avg() BBIYMUCIAIOTCS HE3aBUCHMO II0 BCEM BXOOHBLIM CTpPOKaM,
TaK 4YTO €eCJIi B KaKOW-TO CTPOKe mojie enpl oyees OKaXeTCS paBHBIM HYIIIO, [OelleHWe Ha HOIb
IPOU30UOET paHbllle, YeM CTaHET BO3MOXKHBIM IIPOBEPUTL pe3ynbTaT GyHKumm m n(). [IosTomy,
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yTOOB IPOOJIEeMHBIE BXOOHBIE CTPOKHM H3HAYaJIbHO HE IIOMajad B arperaTHy QYHKIHUIO, CIenyeT
BOCIIOJIb30BaThCAa npennoxenuaMmu WHERE unu Fl LTER.

4.3. Bbi30B (pyHKL MM

PostgreSQL 1mo3BosieT BBI3BIBATh (QYHKIMU C MMEHOBAHHBIMU IIapaMeTpaMM, HCHOJIb3ys 3alluCh C
NO3UUUOHHOU WU UMEHHOU Iepemadell apryMeHTOB. MMeHHas mepemada OCOOEHHO IIoje3Ha O
byHKIIME CO MHOKECTBOM IIapaMeTpPOB, TaK KakK OHa [elaeT CBSI3b IIapaMeTpPOB U apTyMEHTOB Oojee
SIBHOM ¥ HaOEXKHOUW. B IO3UIMOHHOM 3amucy 3HAYEeHUS apryMeHTOB (QYHKUIMM yKa3bIBAlOTCSI B TOM
JKe IMOopsAOgKe, B KAKOM OHM OIIMCAHBI B oIpefeneHuu QyHKIMU. [Ipy MMEeHHOMN Ilepefade apryMeEHTEHI
COIIOCTABJIIIOTCA C MapaMeTpaMu QYHKIIUY 10 UMeHaM M YKa3bIBaTh UX MOXKHO B I000M mopsigke. s
KaXXIOoTro BapuaHTa BHI30Ba TaKXKe YYUTHIBANUTE BIUSHUE TUIOB apryMeHTOB (QYHKIMI, OomMCaHHOE B
Paspene 10.3.

ITpu 3anucu J1I00IM CIIOCOO0M ITapaMeTpPHI, /I KOTOPHIX B onIpefieneHuu GYHKIMY 3afaHbl 3HAaYEHUS 110
YMOJI4YaHUI0, MOXKHO BOBCe He yKa3blBaTh. Ho 3T0 0coOeHHO [0/1e3HO IIpU UMEeHHOU Ilepellade, TaK Kak
OIIYCTUTBH MOKHO 110001 Hab0op mapaMeTpoB, TOra Kak IIpU IO3UITMOHHON ITapaMeTPhl MOXKHO OITyCKaTh
TOJIBKO IIOCJTIef0BaTeNIbHO, CIIpaBa Hajeso.

PostgreSQL TakXke mnogmepKUBaAeT CMEWdHHYK Iiepenady, Korga OapaMeTphl IIepefaiTcsa M 110
UMeHaM, U II0 IIO3UIMU. B 9TOM ciydae MO3UIMOHHLIE ITapaMeTphl JOJIZKHEL UATH IIepef IapaMeTpaMH,
nepefaBaeMbIMH II0 UMeHaM.

MBI pacCMOTPUM BCE TPU BapHaHTa 3aIlMCHU Ha IPUMEPE CIeAyIomed QyHKIIUN:

CREATE FUNCTI ON concat | ower _or _upper(a text, b text,
upper case bool ean DEFAULT fal se)
RETURNS t ext
AS
$$
SELECT CASE
VWHEN $3 THEN UPPER($1 || ' ' || $2)
ELSE LOMNER(S$1 || " " || $2)
END;
$$
LANGUACGE SQ. | MMUTABLE STRI CT;

dyukumMs concat _| ower _or _upper uMeet gBa 00si3aTEIbHLIX ITapaMeTpa: a u b. Kpome Toro, ects oiuH
Heo0Os3aTe IbHBIM TapaMeTp Upper case, KOTOPBIH 110 YMOJTYaHUIO MMeeT 3HadeHue f al se. ApryMeHTH a U
b 6ymyT cji02KeHBI BMECTE U IIepeBeieHbl B BePXHUY UJIM HUKHUM PETUCTP, B 3aBUCUMOCTH OT ITapaMeTpa
upper case. OcTaibHbIE TOHKOCTH peanu3anuy GyHKIINY cefiyac He BazKHHI (Toapo0OHee 0 HUX pacCKa3aHo
B ['maBe 38).

4.3.1. MNo3uunoHHanA nepepava

[NosumuoHHass mepefgada — OSTO TPAOULHMOHHBEIM MeXaHU3M Ilepefadd apryMeHTOB (QYHKIUU B
PostgreSQL. [TpuMep TakoM 3alucu:

SELECT concat | ower _or_upper('Hello', '"Wrld, true);
concat _| ower _or _upper

HELLO WORLD
(1 row)

Bce APr'yMEHTEI YKa3aHbl B 3aJaHHOM IIOPAOKeE. Pe3y'J'[I:TaT BO3BpaI.T.IéH B BEPXHEM DPErmcTrpe, TakK KakK
IIapaMeTp upper case uMeeT 3HaUYeHue t r ue. EI.T.Ie OOWH IITPUMEDP:

SELECT concat | ower _or_upper (' Hello', '"Wrld');
concat _| ower _or _upper

hello world

(1 row
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3mech mapamMeTp Uppercase OMmyIleH, M II03TOMY OH IpWHHMAaeT 3HadeHue no ymomndauuio (f al se),
¥ pPe3yNbTaT IIEPEBOOUTCS B HUXKHUM pPETrUCTP. B MO3MUMOHHON 3amucu JiI00ble apryMeHTHl C
OIIpEeNeNIEHHBIM 3HaYEeHUEeM 10 YMOJTYAHHUIO MOXKHO OIyCKaTh CIIpaBa HaJleBo.

4.3.2. AMeHHana nepepaya

I[lpu mMeHHOUW Iepemade OJid apryMeHTa HOOABISETCSA HMsI, KOTOPOE OTHEJIIETCS OT BBHIPAXKEHUS
3HaYeHHUs 3HaKaMu =>. Hanpuwmep:

SELECT concat | ower_or_upper(a => "Hello', b => "Wrld);
concat _| ower _or _upper

hello world

(1 row

3meck apryMeHT uppercase OBIJI TaK »Ke OIyIIeH, TaK YTO OH HEesBHO mojiydun 3HadeHwue fal se.
[IpenMymiecTBOM TaKOM 3alWCH SBIISIETCSH BO3MOXKHOCTH 3aIlWCHIBAThL apPTyMEHTHI B JIIOOOM IODPSIKeE,
HaIpUMep:

SELECT concat | ower _or_upper(a => "Hello', b => "Wrld', uppercase => true);
concat _| ower _or _upper

HELLO WORLD
(1 row

SELECT concat | ower _or_upper(a => "Hell o', uppercase => true, b => "Wrld');
concat _| ower _or _upper

HELLO WORLD
(1 row

I 06paTHOM COBMECTUMOCTH ITOAAEPKUBAETCS U CTApPHIM CUHTAKCHUC ¢ ":=":

SELECT concat | ower _or_upper(a := "Hello', uppercase := true, b :="Wrld);
concat _| ower _or _upper

HELLO WORLD
(1 row)

4.3.3. CMelmnaHHaA nepepaya

HpI/I CMeIlaHHOU’ repena4de rmapaMeTprl I1epenarnTCda U II0 UMeéHaM, U IIO IIO3UIIUU. OpHako, Kak yYXKe
OBIIIO CKa3aHO, MMEHOBAHHBIE aPI'YMEHTEI HE MOT'YT CTOATE I1epen MO3UIINOHHBIMH. HaanMep:

SELECT concat _| ower _or_upper('Hello', 'Wrld', uppercase => true);
concat _| ower _or _upper

HELLO WORLD
(1 row)

B manunoOM 3allpoCe apryMeHTHI a 1 b ImepenarTCHd II0 IIO3UIINHY, a Upper case — I10 UMEHH. EouHCcTBEHHOE
000CHOBaHMNE TAKOT'0 BHI30BaA 30eCb — OH CTaJl 4YyTh fojiee YUTAaEMBIM. OpHako mns 0oJee CIOXKHBIX
(1)YHKI.II/II;I C MHOZKECTBOM apPIryMeHTOB, 4aCTh U3 KOTOPEIX UMEIOT 3HAa4YE€HHUA 110 YMOJIYaHUIO, MMEHHasA UJIu
CMelllaHHa4d 1epenayda IO3BOJIAIT 3allCaThk BEISOB SCb(beKTI/IBHee U YMEHBIIUTH BEPOATHOCTD OILITHOOK.

IIpuMmeyanue

HMeHHas ¥ cMelllaHHas Ilepefada B HaCTOSIINM MOMEHT He MOXKET MCIIOIb30BaThCS ITPU BHI30BE
arperaTHou GYHKIIUY (HO OHU OOTYCKAIOTCS, €CIIU arperaTHas GYHKIIUS UCIOIb3yeTCS B KaueCTBe
OKOHHOM).
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NnaBa 5. OnpepeneHve AaHHbIX

OTa riaBa pacCcKas3bIBaeT, Kak CO37laBaTh CTPYKTYPHI 6a3bl JaHHHBIX, B KOTOPBIX OYOYT XPaHUTHCS JaHHEBIE.
B pemnsimoHHON 0a3e maHHBIX OaHHBIE XPAHSTCSA B TaOMHIlaX, TaK YTO OOJBLINAsT YaCTh 9TOM TJIaBEHI
OymeT moCBsIeHa CO3[aHUI0 U U3MEeHEHUI0 TabIuIl, a TakKXKe CpefCcTBaM yIIPaBIeHMUS HaHHLIMHU B HUX.
3aTeM MBI 0OCyOMM, KaK TabOJIUIILI MOXKHO OOBEOMHSATH B CXEMHBI M KaK OTPaHMYMUBATBH OOCTYII K HUM.
HaxkoHer, MBI KpaTKO PaCCMOTPUM OPYTHe BO3MOKHOCTH, CBSI3aHHBIE C XpPaHEHUEM JaHHBIX, B YaCTHOCTH
HacefgoBaHUe, CEKIIMOHUPOBaHUE Ta0JIN1I, ITPeACTaBIeHUs, QPYHKIIUU U TPUTTEPHL.

5.1. OcHOBbI TabOnuUL

Tabnuna B pensuuoHHOU 0a3e OaHHBIX II0XO0XKa Ha Tabnuily Ha Oymare: oHa TaK e COCTOUT U3
CTPOK M CcTOJIO1I0B. YuCII0 ¥ MTOPSIOOK CTONOII0B (GUMKCHUPOBAHEI, a KaXOblM CcTOIOeIl uMeeT uMs. Yucio
CTPOK IIEPEMEHHO — OHO OTpazKaeT TeKyIlee KOJMYECTBO HAXOMOSIIUXCS B Hel maHHBIX. SQL He maér
HUKaAKWX TapaHTUH OTHOCUTENBHO MOPSAAKA CTPOK TaOMuIbL. ITpyu YTEHUH TAaGIUIIEI CTPOKH BEIBOOSTCS B
ITPOM3BOJIFHOM ITOPSIAKE, €CITH TOMLKO TBHO He TpebyeTcss cCopTUpoBKa. [TogpoGHee 3TO pacCMaTPHUBAETCS
B I'maBe 7. Bomee Toro, SQL He Ha3HadaeT CTPOKaAM yHUKAaJIbHBIE UOEHTUDUKATOPH], TAaK YTO MOXKHO
UMETh B TabJIMIle HECKOJIBKO TTOTHOCTHIO UIEHTUYHBIX CTPOK. DTO BEHITEKAET U3 MaTeMaTUYECKOM MOIEJTH,
KOoTOpyio peanusyer SQL, HO 0OLIYHO TaKoe AyONMMpOBaHME HeXKelaTelmbHO. [1033Ke B 3TOH TJIaBe MEI
YBUIUM, KakK ero usbexarhb.

Kazkgomy cToOnOIy COITOCTaBNIeH TUI HaHHBIX. TUI JaHHBIX OTPaHNYHUBaeT HaOOP JOMYCTUMBIX 3HAUEHUH,
KOTOPBIE MOZKHO IIPHCBOUTDH CTOJIOIy, M OHpENeseT CMBICIIOBOE 3HAYEeHME JaHHBIX MJIS BBEIYMCIIEHUH.
Hampumep, B cTonbel] YMCIOBOTO THUMA HEIb3s 3alucaTh OOBIYHBEIE TEKCTOBBIE CTPOKH, HO 3aTO €ro0
OaHHBIE MOJKHO HCIIOIb30BaTh B MaTeMaTUYECKUX BBHYUCIIEHUAX. M1 HaoOopoT, ecimu CTOJIOEI] MMEET
THUII TEKCTOBOM CTPOKM, MJII HETO AOIYCTHUMEI ITPAaKTUYECKU II00BIe JMaHHBLIE, HO OH HEIPUTONEH IS
MaTeMaTU4eCKUX OeNCTBUHU (XOTs OpPyrue olepanuny, HanpuMep KOHKaTeHallls CTPOK, BO3MOXKHEI).

B PostgreSQL ecTb BHYIIUTENILHLIN HAOOP BCTPOEHHHIX TUIIOB JaHHLIX, YIOBIETBOPSIONINI OOIBIITHHCTBO
npunoxeHui. Ilomb3oBaTenyu TaKxkKe MOTYT OMpenesiiTh COOCTBEHHBIE THUMHI OAaHHBIX. BOBITMHCTBO
BCTPOEHHBIX TUIIOB JAaHHEIX UMEIOT IOHSATHEIE UMeHa ¥ CEMaHTHKY, TaK YTO MEI OTJIOKHMM UX ITOOPOOHOEe
paccmoTpenue mo ['maBel 8. Hambomee 9acTO MPUMEHSIOTCS CIeOyIOIyde THUIML HaHHBIX: i Nt eger s
LEeNbIX YHUCEII, NUMEr i C OJIST YKCeJI, KOTOPhle MOTYT OBITh MPOOHBIMH, t ext [JIsI TEKCTOBBEIX CTPOK, dat e
IOJIA JaT, ti me Ojig BpeMeHHU M t i nest anp A1 3Ha4YeHUH, BKJIIOYAIOIINX OaTy U BpeEMH.

st co3manus Tabmuilkl ucrnonb3lyercss Komanga CREATE TABLE. B aToif KoMaH[e BB JOJIZKHHE YKa3aTh
KaK MUHUMYM MMs HOBOM TaGIWITEI M UMEHAa U THUIBI JAaHHBIX KaXKIOoro crojbua. Hanmpumep:

CREATE TABLE ny first _table (
first_columm text,
second_col um i nt eger

)

Tak BHI co3mamuTe TaOmuiy ny_first_table c gByms crombuamu. [lepBhIii CcTOmOEIl Ha3BIBAETCS
first_colum u uMeeT THUN OaHHBIX t ext; BTOpPo# cTombell Ha3bBaeTcsa second_col um u uMeeT THUI
i nteger. MMeHa TaGmMIBl ¥ CTOIOLIOB COOTBETCTBYIOT CHHTAKCHUCY HUOEHTH(GHUKATOPOB, OIMHCAHHOMY
B [lompaspmerne 4.1.1. MIMeHa TUIIOB TaK¥Xe SBISIOTCA UOEHTU(GUKATOpPaAaMU, XOTS €CTh HEKOTOphIe
HCK/IIOYEHHUSI. 3aMeThTe, YTO CIIMCOK CTOJIOIIOB 3aKI/TIOYAETCsI B CKOOKHM, a ero 3JIeMEeHTHI Pa3mesIssioTCs
3aMSIThIMHU.

KoneuHo, mpempiaymiui mpuMep HeHaTypaseH. OOLIYHO B MMeHaxX TaljuIl ¥ CTOJOLIOB OTPaxkaeTcs,
KaKue JaHHBIe OHU OYOyT comepskaTh. [109TOMY maBaiTe B3TSHEM Ha OoJjiee pearuCTUYHBIA TPUMED:

CREATE TABLE products (
product _no i nteger,
name text,
price nuneric

)
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(Tum nuneri ¢ MOKeT XPaHUTH OPOOHBIE YUCTIA, B KOTOPHIX 0OBIYHO BRIPAXKAIOTCS HEHEKHBIE CYMMEI.)

ITogcka3ka

Korpma BBl cO3maéTe MHOTO B3aMMOCBSI3aHHBIX TaOIMI[, UMEET CMBIC/ 3apaHee BHIOpPATh eOUHBIH
mabyioH MMeHOBaHUS Tabmuil M CTonOuoB. Hampumep, pemwmTths, OymyT U B MMeHaX Tabmil
HCIIOIL30BAThCS CYIIECTBUTEIbHLEIE BO MHOXKECTBEHHOM WM B eOWHCTBEHHOM uucie (ecThb
coo0OpaxKeHus B MOJIL3Y KaXKI0T0 BapraHTa).

Ywucmo cTonbiioB B Tabiuile He MOXKET OBITb OECKOHEUYHBIM. DTO YHCJIO OTPAaHUYMBAETCS MAaKCUMyMOM
B npemenax oT 250 mo 1600, B 3aBUCUMOCTH OT THUIOB CTONO10B. OOHAKO cOo37aBaTh TAOMUIIEI C TAKUM
OOJIBIIIUM YHCJIOM CTOJIOIIOB OOBIYHO He TpebyeTcs, a eciiu TakKasd NOTPeOHOCThL BO3HUKAET, 9TO CKOpee
NpU3HAK COMHUTENbHOTO Au3akHa.

Ecnu Tabmuila Bam Oonbllle He HyKHA, Bl MOXKETe yHOaJIUTh €€, BRINOJHWB KoMmaHmy DROP TABLE.
Hampumep:

DROP TABLE ny first _table;
DROP TABLE products;

ITonpITKa ymasieHWs HECYILIEeCTBYIOIeH TabuIbl cyuTaeTcs: omubkoi. Tem He MeHee B SQL-ckpumTax
4acTO IIPUMEHSIOT 0e3yCJIOBHOE ymajieHue TaOiuIl Imepen CO3gaHMeM, UTHOPUPYS BCe coolmeHus o0
ommnOKaxX, TaK YTO OHM BBIIIOJIHSIOT CBOIO 3aa4y HE3aBUCHUMO OT TOT'O, CYIIIeCTBOBAJIM TAaOIUITHI UIH HET.
(Ecnu BBI XOTHTe M30eXKaTh TAaKUX OIMMOOK, MOXKHO HCIIONIh30BaTh BapuaHT DROP TABLE | F EXI STS, HO
9T0 He OymeT COOTBETCTBOBATH CTaHmapTy SQL.)

Kak u3MeHUuTH CyIIIeCTBYIONIYIo Tabauily, OymeT pacCMOTPEHO B 3TOM I'JlaBe mo3xkKe, B Pasgerne 5.5.

HNmMmest cpencTBa, KOTOPBIE MBI OOCYOHMIIM, BHI YK€ MOZKETe CO3HaBaTh MHOJIHOCTHIO (QYHKIIMOHAIbHEIE
TabIUITEl. B IpogonKeHWY 9TOH T'JIaBhl pACCMaTPUBAIOTCS OOIIOIHUTEIbHEIE BO3MOXKHOCTHY, TPU3BaHHEIE
06ecreunTh ENOCTHOCTD MaHHBIX, 6€30IIaCHOCTL U yOoOCTBO. ECc/ii BaM He TEPIUTCS HAIIOTHUTL CBOU
TaOIUITEI JaHHBIMY, BBl MOXKETE BEPHYTHCS K 9TOM I'IaBe I103Ke, a ceryac mepeiTu K ['aBe 6.

5.2. 3HaYeHuMA No YMOJIYaHUIO

CTonb1ly MOKHO HAa3HAYUThH 3HAYeHHe 1o ymondauuioo. Korma moGaBnsieTcs HOBas CTPOKA W KAKUM-TO
eé cTosbamM He MPHUCBAaUBAIOTCS 3HAYEHUST, 3TU CTOJOLB MTPUHUMAIOT 3HAYEHUS TI0 YMOJTYaHuio. Takxke
KOMaHIa yIpaBJIeHUs HaHHBIMU MOXKET SBHO yKa3aTb, YTO CTONIOITYy AOMKHO OBITH MPHUCBOEHO 3HAYEHUE
o yMOJT4aHuio, He 3Has ero. (ITogpoOHee KOMaHOk YIIPABIEeHUS JaHHBIMU OTTUCAHHE B ['1aBe 6.)

Ecnu 3HaYeHMe 0 YMOTYaHUIO He 00BSIBIIEHO sIBHO, UM cunTaeTcs 3HadueHre NULL. OGBIYHO 9TO UMEET
CMEICJI, TaK KaK MOXKHO cuuTaTh, 4To NULL npencraBisieT HEU3BECTHEIE HaHHEBIE.

B onpepenenun Tabnuikl 3HAYEHUSA II0 YMOJIYAHWIO YKa3bIBAlOTCS IIOCJIe THIlA OAHHBIX CTOJOIA.
Hanpuwmep:

CREATE TABLE products (
product _no i nteger,
name text,
price nuneric DEFAULT 9.99

)

3HayeHHe MO0 YMOJIYAaHUIO MOXKET OBITh BHIPAXKEHUEM, KOTOPOe B 3TOM C/Iy4Yae BBIYMCISIETCS B MOMEHT
IPUCBaWBaHUS 3HAYEHWs IO YMOJYaHHUIO (a He Korma co3pmaércsa Ttabmwuita). Hampumep, cTonoIiy
ti mest anp B KayecTBe 3HAYEHUS MO YMOJIYAHHUS 4acTo mpucBauBaeTcsi CURRENT _TI MESTAMP, 4TOOHI B
MOMEHT mo0OaBJIeHHUsI CTPOKH B HEM OKa3aJloCh TEKyIlee BpeMs. EI€ oguH pacIpOCTPaHEHHBINA TPUMED
— TeHepanus «IIOClIefoBaTeIbHEIX HOMEPOB» OJIsT BCeX CTPOK. B PostgreSQL sTo 00BIYHO menmaeTcs
IPUMEPHO TakK:

48



OmnpeneneHue JaHHBIX

CREATE TABLE products (
product _no i nteger DEFAULT nextval (' products_product_no_seq'),

)

3pmech QyHKIMS next val () BeIOMpaeT ouepenHoe 3HaYeHue u3 nocsiedosamesbHocmu (cM. Pazmen 9.16).
910 ynoTpebieHne HaCTOJIBFKO PACIIPOCTPAHEHO, YTO [JIs HETO eCTh CIielliajbHas KOPOTKAas 3alluCh:

CREATE TABLE products (
product _no SERI AL,

);
SERI AL oGcyxkpaeTcs 1mo3xke B [Togpaspene 8.1.4.

5.3. OrpaHunuyeHusn

Tunel OAHHBIX CaMH IIO0 cebe OIrPaHUYUBAIOT MHOXKECTBO [OaHHBIX, KOTOPBIE MOZKHO COXPaHUTH B
Tabnuile. OOHAKO IOJIE MHOTHUX IIPUJIOKEHUM TaKKe OrpaHuYeHus CIUIIKOM Irpyosie. Hanpumep, ctomnbetr,
copepIKallluil IIeHy NPOAyKTa, OOJI?KEeH, BEPOSATHO, IPUHUMAThL TOJILKO IIOJIOKUTENIbHEIE 3Ha4YeHusa. Ho
TAaKOI'O CTAHOAPTHOI'O TUIla HaHHBIX HET. BO3MO}KHO, BEI TaAK2K€ 3aXOTUTE OTPAaHUYUTE NaHHEIE CTOJ’I6LIa I10
OTHOIIEHUIO K IPYTUM CTOJIOI1aM U cTpokaM. Hampumep, B Tabnuile ¢ nHpopMalme o ToBape [oIXKHa
OBITH TOJIBKO OQHA CTPOKA C OIIpefeéHHBIM KOJIOM TOBapa.

Inst pemerust mogoOHBIX 3afa4y SQL mO3BONSIET BaM ONpPenensaTh OTPaHUYEHUS AJIT CTONOIIOB U TabJIuII.
OrpaHuUYeHUsT OAl0T BaM BO3MOXXHOCTH YIPABASITH JAaHHBIMU B TaONUIlaxX Tak, KaK Bhl 3ax0oTuTe. Ecmu
TTOTb30BaTE b MOTBITAETCS COXPAHUTH B CTOJIOIE 3HAYEHWE, HApPYLIAWIee OTPaHUYEHUS, BOSHUKHET
omubka. OrpanudeHust OyOyT MeWCTBOBATh, aXke eCJIM 9TO 3HAYEHHUE M0 YMOJTYaHUIO.

5.3.1. OrpaHu4YeHUsA-NpoBepKHU

OrpaHudYeHue-IpoBepkKa — Haubosee oOIMI TUII OrpaHuMYeHuil. B ero ompenesieHuM BBl MOXKETE
yKaszaTh, YTO 3HaUeHUe JaHHOTO CTOJI0Ia MOJI?KHO YIOBJIETBOPSTE JIOTUYECKOMY BhIPAKEHHUIO (ITPOBEPKE
UCTHUHHOCTH). Hanpumep, 11eHy TOBapa MOKHO OTPaHUYUThH ITOJIOKUTEILHEIMY 3HAYEeHUSIMU TakK:

CREATE TABLE products (
product _no i nteger,
name text,
price numeric CHECK (price > 0)

)

Kak BBl BUAWTE, OTPaHUYEHHE OIpeNessieTcsl MOoCjie THUIa MaHHBIX, KaK ¥ 3HaYeHHe II0 YMOJITYaHUIO.
3HaYeHusd MO YMOMYAHUIO W OTPAaHUYEHUWS MOTYT YKa3bBaThCs B m0O60M mopsimke. OrpaHudYeHUe-
IIpOBepPKa COCTOUT U3 KITI0YEBOr0 cjioBa CHECK, 3a KOTOPHIM HAET BEIPaXKeHUe B CKOOKaxX. DTO BEHIpaKeHUe
OOJIKHO BKJIIOYATh CTOJIOEI], Oy KOTOPOTro 3afaéTcs OorpaHHYeHue, WHade OHO He MMeeT OO0JIbIIOro
CMEICIIA.

BBl MO3KeTe TaKiKe MPUCBOUTH OTPAHUYEHUI0 OTHOEJIbHOE UMS. ITO VIIYYIIUT CO00IIeHusT 00 omubKax u
TIO3BOJIUT BaM CCHIJIAThCSA Ha 3TO OrpaHUYEHUe, KOTAa BaM MMOHAmoOUTCSA U3MeHUTHL ero. ChoesaTh 3TO
MOXKHO TakK:

CREATE TABLE products (
product _no i nteger,
name text,
price numeri c CONSTRAI NT positive price CHECK (price > 0)

)

To ecTh, 4TOOBI CO30ATh UMEHOBAHHOE OTPaHNYeHNe, HAITUIINTE KIIoyeBoe cJ1oBo CONSTRAI NT, a 3a HUM
uaeHTUOUKATOP U COOCTBEHHO oIlpeaesieHue orpannydenus. (Eciu BB He ONpemenuTe uMs OrpaHuYeHUST
TakKuM 00pas3oM, CHCTeMa BLIOepeT [OJjIisd Hero UM 3a Bac.)
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OrpaHuueHKe-IIPOBepPKa MOKET TaK¥Ke CChIIaThCS Ha HeCKOJILKO CTOJIO10B. HampuMep, eciiu Bel XpaHUTE
OOBLIYHYIO IIeHY U IIeHY CO CKMOKOM, TaK BEl MOXKETe rapaHTUPOBaTh, UTO IleHa CO CKHUOKOMH OymeT Bcerma
MEHbIIIEe OOBIYHOM:

CREATE TABLE products (
product _no i nteger,
name text,
price numeric CHECK (price > 0),
di scounted_price nuneric CHECK (discounted price > 0),
CHECK (price > discounted price)

)

HepBHe OBa OI'PaHUYEHUSA OIIPEOeJIAI0TCA ITOXO0XKHUM 06p830M, HO OJisd TPeThero MHCIIOJIb3yeTCAa HOBBIN
cunTtakcuc. OHO He CBSI3aHO C OHpeHeHéHHBIM CTOJ'I6I_IOM, a IIpeacTaBJIEHO OTHAEJIBHBEIM J3JIEMEHTOM
B CIIMCKeE. OHpeJIe.TIeHI/Iﬂ CTOJ'I6T_IOB 1 TaKHue OoIIpenesieHusa Ol"paHI/IT-IeHI/Iﬁ MOZKHO IIepeCTaBJIATE B
IIPOMU3BOJIBHOM IIOPSAOKE.

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

CREATE TABLE products (

product _no i nteger,

name text,

price nuneric,

CHECK (price > 0),

di scount ed_price nuneric,

CHECK (di scounted_price > 0),

CHECK (price > discounted_price)
)

Wnu gaxke Tak:

CREATE TABLE products (
product _no i nteger,
name text,
price nuneric CHECK (price > 0),
di scounted_price numeric,
CHECK (di scounted_price > 0 AND price > discounted_price)

)

9TO merno BKyca.

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

CREATE TABLE products (
product _no i nteger,
name text,
price nuneric,
CHECK (price > 0),
di scounted_price numeric,
CHECK (di scounted_price > 0),
CONSTRAI NT val i d_di scount CHECK (price > discounted_price)

)

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

IIpumMeuyaHnue

PostgreSQL He mnopmepxkuBaeT orpanudeHus CHECK, KoTopeie oOpaiiaroTcs K [OaHHBIM, He
OTHOCSIIIMMCS K HOBOM UM MH3MEHEHHOUW CTpoke. XoTA orpaHudeHme CHECK, Hapylaioiiee
9TO IIPaBUJIO, MOXKET paboTaThb B IPOCTHIX CiIy4dasiX, B 00IeM Ciydae HeJlb3s TapaHTUPOBaTh,
yTo 0a3a JaHHBIX HE NPHUOET B COCTOSHHE, KOTHA YCJIOBHE OTPAHUYEHHUS OKaXKeTCS JIOKHBIM
(BCcrmegcTBUE IIOCHERYIOIIMX HM3MEHEHUM IOPYIuX y4YacTBYIOIIUX B €r0 BBIYKCJIEHHUM CTPOK). B
pe3ynbTaTe BOCCTAHOBJIEHNE BHIIPYKEHHBIX JaHHBIX MOXKET 0Ka3aThCs HEBO3MOXKHBIM. Bo BpeMs
BOCCTAHOBJIEHMST BO3MOXKEH COOM, Jazke eCIH IIOJIHOE COCTOsiHMe 0a3bl JaHHBIX COTJIaCyeTCs C
YCJIOBUEM OTPaHUUYEHUS, 10 IPUYUHE TOT0, YTO CTPOKH 3arpy2KarTCs He B TOM IIOPSAKE, B KOTOPOM
9TO0 ycJoBue OymeT coOmomaThcsa. I1o3ToMy OiIsi ompenesieHus OTPAaHWYEHHWH, 3aTparuBarolIux
OPYTHE CTPOKM U APyTHue TabJIuIIE, UCIOJIB3yiTe orpanuderns UNI QUE, EXCLUDE unu FOREI GN KEY,
€CJI¥ 3TO BO3MOIKHO.

Ecnu Bam He HyKHa MOCTOSHHO TTOOOePKUBaeMasi TapaHTHS I[eJIOCTHOCTH, @ JOCTAaTOYHO Pa30BOH
MTPOBEPKM MOOABISIEMOM CTPOKHU TI0 OTHOILIEHUWIO K IPYTUM CTPOKAaM, BBl MOXKETE pPeajin30BaTh 3Ty
MIPOBEPKY B COOCTBEHHOM Tpurrepe. (3TOT MOAXOHA MCKITI0YAET BHIIIIEOTTHMCAHHBIE TTPOOIEMBI TTPU
BOCCTAHOBIEHWM, TaK KaK B BHITPy3Ke Pg dump TPUTTEPHE BOCCO3[AIOTCS IOCIE Tepe3arpy3Ku
OAHHBIX, ¥ TTO3TOMY 3Ta IIPOBepPKa He OyOeT meicTBOBaTh B MIPOIIECCE BOCCTAHOBIIEHMS. )

IIpumMeuyanue

B PostgreSQL mpepnmonaraeTcs, 4TO yCJIOBUSA orpaHudeHudl CHECK gBJISIOTCS IIOCTOSHHBIMH, TO
€CTb IPU OOWHAKOBHIX MTAHHBIX B CTPOKE OHHU BCErfa BHIOAIOT OOWHAKOBHEIM pe3ynbraT. MMeHHO
9TUM IIPEAIION0KEHNEM OIpPABOBIBAETCS TO, YTO orpaHudeHuss CHECK ImIpoBEPSIOTCS TOJBKO IIPU
mo0aBJIeHMHW WM H3MEHEHWM CTPOK, a He IIpU KaxXaoM obpamneHum K HuM. (IIpuBeméHHOE
BRIIIIE IPEAYHpPEXRAEHNE O HEOMYCTUMOCTH OOpaIleHnil K APpyruM TabnuilaM SIBJISETCS YaCTHBIM
CIIEICTBHEM 5TOT'0 IIPENIIOJIOKEHNS.)

OpHakKo 9TO MPEQIooXKeHNe MOXKEeT HapyIIaThbCs, KaK 4YacTo OBIBaeT, KOTHa B BHIPaXKEeHUU
CHECK ucmonb3yeTcs moJIb30BaTeNbCKass QYHKIINS, TOBeOeHNe KOTOPOM BIOCJIEICTBUN MEHSIETCH.
PostgreSQL He 3ampelllaeT 3TOTO0, ¥ €CJIU CTPOKM B Talbjulle NepecTaHyT YOOBIETBOPATH
orpaHuyeHuro CHECK, 3TO oCTaHeTCd He3aMeudYeHHBIM. B uWTore Imnpu MOONBITKE 3arpy3uThb
BLITPYKEHHBIE IT032K€ [aHHbIe MOTYT BO3HUKHYTH HpoOieMbl. ITo3TOMy momoOHBIE M3MEHEHUS
PEKOMEHIYEeTCsI OCYIIECTBIISATL CIEOVIOMMM 00pa3oM: yOaauTh orpaHudeHue (uMcronb3ys ALTER
TABLE), uaMeHUTH onpepesienue GyHKINY, a 3aTEM IIepeco3haTh OrpaHUuYe e TOM Ke KOMaHOoH,
KOTOpasi IIpU 3TOM IIEPEIIPOBEPUT BCE CTPOKHU TAOIUIIHI.

5.3.2. OrpaHmnyeHnusa NOT NULL

Orpannuenue NOT NULL mpocTo yKa3bIBaeT, 4YTO CTONOLy Helb3s mpucBauBaTh 3HadeHme NULL.
[Tpumep cuHTakCcuca:

CREATE TABLE products (

)

product _no i nteger NOT NULL,
name text NOT NULL,
price nuneric

Orpaunmuenre NOT NULL Bcerpma 3amuchIBaeTCs KaK OTpaHHYEeHHE CTOn0Ila M (PyHKIMOHAIBLHO
9KBHUBAJIEHTHO orpaHuYeHUI0 CHECK (###_ ####### | S NOT NULL) , HO B PostgreSQL saBHOe orpaHun4YeHmne
NOT NULL pabotaer 60siee 3¢ deKTuBHO. XOTsI Y TAKOM 3aIllMCH €CTh HEeJOCTAaTOK — HAa3HAYUTh UMS
TaKUM OTPaHUYEHUSM Heb34.

51




OmnpeneneHue JaHHBIX

EcTtectBeHHO, Amsi cTonOLla MOXKHO OIPENENUTh OOJIbIle OJHOTO OTpaHWYeHwus. [JI 3TOr0 UX HYXKHO
IIPOCTO YKa3aTh OJHO 3a OPYTUM:

CREATE TABLE products (
product _no i nteger NOT NULL,
name text NOT NULL,
price nunmeric NOT NULL CHECK (price > 0)

)

Ilopsimok 3mech He HMMeeT 3HA4YeHWs, OH He 00s3aTelIbHO COOTBETCTBYET IIOPSOKY IIPOBEPKU
OTPaHUYEHUMN.

IOnsa orpanuuenus NOT NULL ecth m oOpaTHoe: orpaHudenue NULL. OHO He O3HadaeT, YTO CTOI0el]
OOJIKeH uMeTh TonbKo 3HaueHne NULL, uTo KoHeuHO 61110 OB 6eccMBICTIeHHO. CYTh 2Ke eT0 B IIPOCTOM
yKa3aHuH, 94To cTosbelr moxkeT uMeTh 3HaueHre NULL (3To moBepmeHne nmo ymondanuo). OrpaHuYeHue
NULL oTcyTtctByeT B ctaHmapTe SQL m HCHONIB30BaTh €ro B IEPEHOCHMEIX IIPUIOKEHUIX HE CJlenyerT.
(Ouo 6v1m0 mobGaBneHo B PostgreSQL TOMBKO OIS COBMECTUMOCTH C HekKoTopbhiMu mpyrumu CYBII.)
OmHaKO HEKOTOPHIE ITOJTh30BaTENIH JIIOOSAT €T0 UCII0Ib30BaTh, TAK KaK OHO MMO3BOJISIET JIETKO MEPEKITI0YATh
orpaHmYeHus B ckpunre. Hanpumep, BB MOXKETE HA4aTh C:

CREATE TABLE products (
product _no integer NULL,
name text NULL,
price nuneric NULL

)

U 3aTeM BCTaABUTH KITIoueBoe cy1oBo NOT, roe moTpebyeTcs.

ITogcka3ka

ITpu mpoekTUpoBaHuU 0a3 MAHHBIX Yallle BCEro OOJILIITMHCTBO CTOIOIIOB OOJIKHEI OBITh TOMEYEHEI
kak NOT NULL.

5.3.3. OrpaHu4YeHuUs YHUKaNIbHOCTH

Ol"paHI/I‘-IeHI/IH YHHUKAJIBHOCTU I'aPAHTUPYIOT, YTO OJaHHEIE B OHpeJ:[eJ'IéHHOM CTOJ'[6I.I€ UJIN T'PYIIIIEe CTOJ'I6I_[OB
YHHKAJIBHEI CPedun BCeX CTPOK Ta6J'II/I].[I>I. OrpaHquHHe 3allUChIBA€TCA TakK:

CREATE TABLE products (
product _no integer UN QUE
name text,
price nuneric

)

B BUJIe OTPaHUYEHUS CTOJIOAa U TakK:

CREATE TABLE products (
product _no i nteger,
name text,
price nuneric,

UNI QUE ( product _no)

)

B BH[E OrpaHUYeHUusA Ta6J'II/II_II:>I.

Yto06Ll OImpenennTh OTPaHMYEHHEe YHUKAJIbHOCTH MOJIS TPYINBE CTONOIIOB, 3alMIIWTE €ro B BHUIE
orpaHUYeHUs TaOIUIIE, IePEeYUCINB UMEeHa CTOJIOIIOB Yepe3 3amlATyIo:

CREATE TABLE exanpl e (
a integer,
b integer,

52



OmnpeneneHue JaHHBIX

c integer,
UNI QUE (a, c)
)

Takoe orpaHWYeHWE yKa3hBAET, YTO COUYETAHWE 3HAYEHWN TEPEYMCIIEHHBIX CTOIOIIOB AOIXKHO OBIThH
VHUKAJIFHO BO BCel Tabiwuile, TOTHA KaK 3HAYEHUST KaXKA0T0 CTO0Ia M0 OTHEIPHOCTHA He HOJIXKHEBI OBITh
(1 006BIYHO He OyAyT) YHUKATLHBIMU.

Brl MOKeTe Ha3HAYUTh YHHUKAJIBHOMY OI'DaHUYE€HUIO UM OOBIYHEIM o6pa30M:

CREATE TABLE products (
product _no i nteger CONSTRAINT nust be different UN QUE
name text,
price nunmeric

)

ITpu moGaBieHWM OTPAaHUYEHUS YHUKAIBbHOCTH OymeT aBTOMAaTH4YEeCKH CO3[aH YHUKAJIbHBEIM HMHOEKC-B-
IepeBo AJisi CTONOIla UK TPYIIE CTOIOIIOB, IEPEYNCIIEHHBIX B OTPaHUYEHUH. Y CJIOBUE VHUKAIbHOCTH,
pacImpoCTpaHSwINeecss TOJNBKO HA HEKOTOPhie CTPOKH, HEeNb3s 3alucaTh B BUOE OTPAHHYEHUS
YHUKAJTBbHOCTH, OMHAKO TaKOe YCJIOBHE MOKHO YCTAaHOBHUTD, CO3[aB YHUKAJIBHBIN YaCTUYHBIN WHIEKC.

BooO1uie roBopsi, orpaHuYeHre YHUKaJIbHOCTH HapyllaeTcs, eCcliu B TabiuIle OKa3blBaeTCs HECKOJIBKO
CTPOK, Y KOTOPHIX COBIIAMAIOT 3HAYEHUS BCEX CTONOIIOB, BKIIOYEHHBIX B orpaHnyenue. OgHAKO OBa
3Hauenuss NULL mpu cpaBHEHMM HUKOT{Aa HE CYMUTAIOTCS PABHBIMU. DTO O3HAYAET, YTO AaXKe MpHU
HaJIW4YUM OTPaHUYEHUs YHUKATbLHOCTH B TalJMIle MOXKHO COXPAaHUTH CTPOKU C OYOIUPYIOIIMMUCS
3HAYeHUsIMU, eciu oHu comepxkaT NULL B OOHOM WM HECKOJBKUX CTOJIOLAX OTPaHUYEHUs. ITO
TMOBeAeHNEe COOTBETCTByeT cTaumapTy SQL, Ho Mul cibimanu o CYB]I, KoTopkie BeOyT cebsi mO-Opyromy.
HNwmetiTe B BUOY 9Ty 0COOEHHOCTD, pa3pabaThiBasi TePEHOCHUMEIE TIPUJIOKEHUS.

5.3.4. NepBUYHbIE KJIIOYM

OrpaHuYeHWe TEePBUYHOI0 KJTI0Ya 03HAYaeT, YTO 00pa3yIomuil ero CTOIOE] Ui TPYIITa CTOIOIIOB MOXKET
OBITH YHUKATBbHBIM UIEHTUOUKATOPOM CTPOK B Tabnwuile. [Ins aToro TpedyeTcs, 4TOOB 3HAUYEHUS ObIITH
OOHOBPEMEHHO YHUKATBHBIMU U OTIMYHBIMU 0T NULL. TakuM 06pa3oM, TabGIUIIEI CO CITEOYIOMINMY ABYMST
oTmpefieNiIeHusIMU OyAyT MPUHUMAaTh OOWHAKOBLIE TaHHBIE:

CREATE TABLE products (
product _no i nteger UN QUE NOT NULL
name text,
price nuneric

);

CREATE TABLE products (
product _no i nteger PRI MARY KEY
name text,
price nuneric

)

HepBI/I‘-IHbIe KJIIOYX MOTYT BKIIIOYATh HECKOJIBKO CTOJ'I6I_IOB,' CHUHTAKCHC IIOXO02K Ha 3alluCh OFpaHI/I‘IeHI/IfI
YHHUKAJIBHOCTH:

CREATE TABLE exanpl e (

a integer,
b integer,
c integer,

PRI MARY KEY (a, c)
)

ITpu moGaBIeHUM MMEPBUYHOTO KITI0OYa aBTOMATHYECKH CO3MAETCS YHUKAIILHBIM WHOEKC-B-mepeBo mis
cToJI011a UK TPYIITEI CTOIOIOB, IEePEYUCIIEHHBIX B IEPBUYHOM KITI0Ye, U TaHHbIe CTOJIOIBI ITOMEYa0TCs
Kak NOT NULL.
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Tabnuila MOXKET HMeTh MaKCHMyM OOWH IIePBUYHBIMA Kiao4d. (OrpaHMYeHUN YHUKAJIbHOCTH U
orpanndyenut NOT NULL, KkoTophble GyHKIIMOHAILHO IOYTH PAaBHO3HAYHEI ITIEPBUYHBIM KJTI0YaM, MOXKET
OBITH CKOJIPKO YTOOHO, HO HA3HAYUTh OTPAHUYEHMEM IIEPBUYHOTO KJTI0Ya MOXKHO TOJIBKO 0OHO.) Teopus
PENAIMOHHEIX 0a3 OaHHBEIX TOBOPUT, YTO TEPBUYHBLIN KJIIOY HOJIXKEH OBITh B Kaxkmol Tabmwuie. B
PostgreSQL Takoro x&€cTKoro TpeboBaHUs HET, HO OOBIYHO JIyYIlle eMy CIIeH0BaTh.

[lepBUUYHBIE KITIOYU MIOJIE3HEL U OJIA HJOKYMEHTUPOBAHUS, U OJI KJIMEHTCKUX IIpUaoxkeHui. Hanpumep,
rpaduyecKoMy IIPHUIOKEHNI0 C BO3MOXKHOCTSAMM PeJaKTHUPOBAHUSA CONEPIKUMOTO TabOJIUITLI, BEPOSTHO,
noTpebyeTcsd 3HATh NMEPBUYHBIM KITI0Y TaOIUIE], YTOOBI OJHO3HAYHO HUOEHTUGUIIMPOBATH €€ CTPOKH.
ITepBuYHBIE KITI0YM HAaXOOAT U Apyroe npuMeHenue B CYB]l; B 4aCTHOCTH, IIEPBUYHEIN KJTI0Y B Tabnuile
oIpefesisieT 1eeBble CTONOLE 10 YMOTYaHMIO OJII CTOPOHHUX K/II0YEM, CChIJIAIOMIMXCSA Ha 3Ty Tabully.

5.3.5. BHeLwlHue Ka4u

OrpaHuyeHre BHEIIHETO KJIIoYa yKa3bIBaeT, YTO 3HAYEeHUsS CTOJOIa (MIM T'PYIIIBl CTOJIOIIOB) HOIZKHEI
COOTBETCTBOBATh 3HAYEHHUSIM B HEKOTOPON CTPOKE OPYroM TabmuIlbl. DTO HA3HIBAETCS CCblAOYHOU
Ue/10CMHOCMbI0 OIBYX CBSI3aHHBIX TaOIIHII.

ITycTb y Bac yKe ecTb TabIuIla IPOAYKTOB, KOTOPYIO MBI HEOMHOKPATHO UCIIOIF30BAIM PAHEE:

CREATE TABLE products (
product _no integer PRI MARY KEY,
name text,
price nuneric

aBauTe IIPEOIIOJNIO2KKUM, 4YTO y BaC €CThb Ta6n1/1ua C 3aKd3aMHu 3THUX IIPOAOYKTOB. MEI XOTHM, YyTOOLI B

Ta6n1/1ue 3aKa30B COOep2KaJIuChb TOJIBKO 3aKa3kbI OEeUCTBUTEIBHO CyLIeCTBYIOIIUX ITIPOOYKTOB. HOSTOMy MEIL
oIpeneinnuM B Hel OrpaHHNYE€HNEe BHEIIHET O KJII04a4, CChIJIAI0IIIEeeCsa Ha Ta6m/1uy IIPOOYKTOB:

CREATE TABLE orders (
order _id integer PRI MARY KEY,
product _no i nteger REFERENCES products (product_no),
guantity integer

)

C TakuM orpaHHYeHUeM CO3[aTh 3aKa3 Co 3HaYeHueM pr oduct _no, OTCyTCTBYIOIUM B Tabnuile products
(1 He paBariM NULL), 6ymeT HEBO3MOZXKHO.

B Takoit cxeme Tabmuily orders Ha3BBalOT NOOYUHEHHOU Tabmuued, a products — 2saasHOl.
COOTBETCTBEHHO, CTOJNOLBI HA3BBAIOT TaK JK€ IMOOAYMHEHHBIM M TJABHBIM (MJIM CCHIJIAIOIIUMCH U
IIeJIeBbIM).

[Mpenpigyinyto KOMaHOY MOKHO COKPATUTh TakK:

CREATE TABLE orders (
order _id integer PRI MARY KEY,
product _no i nteger REFERENCES products,
gquantity integer
)
TO €CTh, €CJIM OIIyCTUTh CIIUCOK CTOJIOIIOB, BHEITHUM KJII0U Oy[eT HesIBHO CBSI3aH C IIEPBUYHBIM KJIIOYOM
TJIaBHOU TaOIUITHL.

OT‘paHI/I‘-IeHI/IIO BHEIITHET O KJII04Ya MO2KHO Ha3HA4YUTh UM CTaHOaPTHEIM CII0coO0OM.

BHemrHu# K109 TaKKe MOXKET CChIIAThCS Ha TPYIITY CTONOIOB. B 9TOM ciydyae ero Hy2KHO 3amucaTh B
BUOE OOBLIYHOTO OrpaHuyYeHus Tabmumel. Hampumep:

CREATE TABLE t1 (
a integer PRI MARY KEY,
b integer,
c integer,
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FOREI GN KEY (b, c) REFERENCES ot her_table (cl, c2)
)
ECTeCTBeHHO, YHUCJIO U THUIIBEL CTOJ'I6L[0B B OFpaHquHHH OOJI2ZKHEI COOTBETCTBOBATH ‘-II/ICJ'Iy U THUIIaM
IIeJIeBBIX CTOJIOIIOB.

HWHorpa mMeeT CMBICH 3afaTh B OrPaHUYEHUWN BHEITHETO KJII0Ya B KaYeCTBe «OPYroid TaOIHIIBI» Ty Ke
TabIUITy; TAKOM BHEIIHHI KJTIOY Ha3kIBA€TCS CCblAAoW,UMcs Ha cebs. HampuMep, eCiv Bbl XOTUTE, YTOOHI
CTPOKY TaOJIMIIEI IPECTABIISIIIN Y3/Ibl IPEBOBUIHON CTPYKTYPHI, BBl MOXKETe HaIlucaTh

CREATE TABLE tree (
node_i d integer PRI MARY KEY,
parent _id integer REFERENCES tree,
name text,

);
[71s1 y371a BepxHETOo ypoBHA par ent _i d 6yneTt paBerH NULL, #Ho 3anucu ¢ ornuyabiM oT NULL parent _i d
OyOyT CChIIATHCSA TOIBKO Ha CYILIECTBYIOIINE CTPOKMU TaOJIHIIHL.

Tabmnuila MOXKeT CogepXaTh HECKOJILKO OTPAHUYEHHN BHEIITHET 0 KJTI04Ya. JTO II0JIe3HO OIS CBSI3M Ta0IIHIT
B OTHOIIIEHWM MHOTHE-KO-MHOruM. CKaXkeM, y BaC eCThb TaOJIUIIBl MPOAYKTOB ¥ 3aKa30B, HO BHI XOTHUTE,
4yTOOBI OIMH 3aKa3 MOT COOepP2KaTh HECKOJIBKO IIPOAYKTOB (UYTO HEBO3MOZXKHO B IIpedwIAyInei cxeme). s
9TOr'0 BHI MOZKETE HCIIOIb30BaTh TAKYI0 CXEMY:

CREATE TABLE products (
product _no integer PRI MARY KEY,
name text,
price nunmeric

)

CREATE TABLE orders (
order _id integer PRI MARY KEY,
shi ppi ng_addr ess text,

)

CREATE TABLE order _itenms (
product _no i nteger REFERENCES products,
order _id integer REFERENCES orders,
quantity integer,
PRI MARY KEY (product_no, order_id)

)

3aMeTBTe, 49TO B nocneuHeﬁ T&6HI/II_[e HGpBH‘IHBIfI KJIIOY ITOKPEIBA€T BHEIITHKE KJIIOYH.

MEel 3HaeM, 4YTO BHEIIHME KIIIOYM 3allpellaloT CO3[aHMe 3aKa30B, He OTHOCSIIWXCSI HU K OOHOMY
npoaoykTty. Ho 4TO menaThb, eCliM TOCJIe CO3[aHUs 3aKa30B C OIMPEAENEHHBLIM IIPOOYKTOM MBI 3aXOTUM
yoanuTh ero? SQL copaBUTCSA C 3TOM cuTyaumeld. MHTyuLmsa moAcKa3bIBaeT CIIEOYIOIINEe BapUaHTHI
IOBEOEeHMUs:

* 3amnpeTuTh ygajieHue IPOOyKTa
A yx[aJ'II/ITb TaK¥XXe CBA3aHHBIE 3aKa3bl
e Yro-TO eme?

[Ons wimocTpalluy HaBaiiTe peanu3yeM Cllenyiolllee IIOBeeHNe B BHIIIENIPUBEOEHHOM IIpUMepe: IIpU
MIOMBITKE yHaJIeHUs IPOAYKTa, Ha KOTOPBIM CCHIJIAIOTCS 3aKa3bkl (4epe3 Tabiwuily or der _itens), MbI
3anpemniaeM 3Ty oneparuio. Eciu ke KTO-TO IONBITaeTCS YOAIUTh 3aKa3, TO yOAIUTCS U €T0 COTEePKUMOe:

CREATE TABLE products (
product _no integer PRI MARY KEY,
name text,
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price nunmeric

)

CREATE TABLE orders (
order _id integer PRI MARY KEY,
shi ppi ng_addr ess text,

)

CREATE TABLE order _itenms (
product _no i nteger REFERENCES products ON DELETE RESTRI CT,
order _id integer REFERENCES orders ON DELETE CASCADE,
guantity integer,
PRI MARY KEY (product_no, order_id)

)

OrpaHuYMBa0INNe ¥ KaCKagHbIe yaajleHuss — aBa Haubojiee pacIpoCcTpaHEHHHIX BapuaHTa. RESTRI CT
npemoTBpalllaeT yoajleHue CBsA3aHHOU CTpPoKu. NO ACTI ON o3HadaeT, YTO €CIU 3aBHUCHUMbIE CTPOKHU
MIPOJOJIZKAIOT CYUIECTBOBAThH IIPU IIPOBEPKE OTpPaHUYEHUS, BO3HUKAeT omubka (3TO IMOBeIeHUE II0
yMon4daHuio). (I'maBHEIM OTIMYMEM STUX OBYX BapHaHTOB SBIseTCA TO, 4TO NO ACTI ON mO3BOJISET
OTJIOXKUTH IPOBEPKY B IIpoilecce TpaH3akKuu, a RESTRI CT — HeT.) CASCADE yKa3bIBaeT, YTO IIPU yOaJIeHUH!
CBSI3QHHHIX CTPOK 3aBUCHUMEIE OT HUX OyAYyT Tak Ke aBTOMAaTU4YeCKU yhasieHbl. ECTh eIlé mBa BapuaHTa:
SET NULL u SET DEFAULT. Ilpu ymaneHUM CBS3aHHBIX CTPOK OHU Ha3HA4YalOT 3aBUCUMBIM CTOJIOIIaM
B momuuHEHHOM Tabnuie 3HadeHuss NULL unm 3HaueHUs 10 YMOJIYaHUIO, COOTBETCTBEHHO. 3aMeThTE,
4TO 3TO He OyIeT OCHOBaHMWEM [JIs HapylleHUus orpaHuydeHui. Hanpumep, eciiu B KauecTBe NeNCTBUSA
3amaHo SET DEFAULT, HO 3HaYeHUe 10 yMOJIYaHUIO He YOOBJIETBOPsSAET OrPpaHUYeHUI0 BHEIIHET O KIII0Ya,
orepanus 3aKOHYUTCS OITUOKOM.

AnanoruyHo ykazaHuio ON DELETE cymectByeT ON UPDATE, KoTOopoe cpabaThiBaeT IpU U3MEHEHUU
3amaHHOro0 cTonbIa. [Ipy 5TOM BO3MOXKHEIE NelicTBUs Te ke, a CASCADE B [aHHOM CiIy4dae O3HadaeT, YTo
U3MeHEHHbIe 3HaUeHUSI CBI3aHHEIX CTOI0I[0B OYIYT CKONMPOBAHEL B 3aBUCUMEIE CTPOKH.

OOGHIYHO 3aBHCHMasi CTPOKa He HOJI2KHA yHOOBIETBOPSATH OTPAHUYEHHIO BHEITHETO KITI0Ya, eCIIM OOUH U3
CBSI3aHHEIX CTOJ01I0B comepkuT NULL. Ecnu B 00bsIBIEeHME BHEITHEro Kioda mobaBmeHo MATCH FULL,
CTpoka OyHeT ymOBIIETBOPSITH OrPaHHYEHUIO, TOJIBKO €CJIM BCe CBsi3aHHBIe cTonOmel paBHbI NULL (TO
ecTh Ipu pa3HbiXx 3HaueHuAX (NULL u He NULL) rapanTUpyeTCs HEBHIIIOJIHEHUE orpaHudeHus MATCH
FULL). Ecnu BB XOTHTE, YTOOLI 3aBHCHMBIE CTPOKH He MOTJIN U30e3XKaTh U 9TOT0 OTPaHUYEHUS, O0ObIBUTE
CBsI3aHHBIE CTOJIOIEI Kak NOT NULL.

BHeIIHUY K04 JOJIXKEH CChIIAThCS Ha CTOJOILBI, 00pa3ylollue MePBUYHBIN KII0Y HIN OTpPaHUYeHHe
VHUKAIbHOCTH. TakuM o0Opas3oM, O/ CBS3aHHEIX CTONOIOB Bcerga OymeT CyIIecTBOBAaTb MHIOEKC
(ompemenéHHBIM COOTBETCTBYIOIIUM MEPBUYHLEIM KITIOUOM HIM OTPAaHUYEHHEM), a 3HAaYHUT IIPOBEPKHU
COOTBETCTBHUS CBA3aHHOI CTPOKHU OYOYT BRITOIHATHECST 9PPeKTUBHO. Tak Kak KoMaHOkl DELETE st CTPOK
rnaBHOM Tabmuiel unu UPDATE O 3aBHCHMBIX CTOJIOIOB ITOTPEOYIOT MPOCKAHWPOBATh HOOUUHEHHYIO
TaOIUITy ¥ HaWTH CTPOKH, CCHIJIAIOIIMECS Ha CTaphle 3HAaYeHHUS, IOJIe3HO OymeT MMEeTbh MHOEKC U OIS
MMOOUYMHEHHEIX CTONOIIOB. HO 9TO HYXKHO He BCerga, ¥ CO37aTh COOTBETCTBYIOIIUN MHIEKC MOXKHO IIO-
pa3HoOMYy, IIO3TOMY OOBSBIIEHHE BHEIIHEro KIIoda He CO3JaéT aBTOMAaTHYeCKH MHIAEKC II0 CBSI3aHHBEIM
CcTOJIOIIaM.

IToompoGHee 00 M3MEHEHUM W yOaJleHWM OAHHBIX pacCKal3kiBaeTcsa B [71aBe 6. BBl TakXke MoOxKeTe
nompoOHee yY3HATh O CHHTAKCHCE OTPaHUYeHU BHeITHero Kiaoda B cipaBke CREATE TABLE.

5.3.6. OrpaHn4YeHUA-UCKJIIDYEeHUs

OrpaHuyYeHUS-UCKJIIOUEHUS TapaHTUPYIOT, YTO IPU CPaBHEHUU JIIOOBIX IOBYX CTPOK II0 YKa3aHHBIM
CcTONOIIaM UM BHIPAXKEHUSM C IIOMOIILI0 3aflaHHBIX OIEePaTOPOB, MUHUMYM OIHO M3 3THUX CPaBHEHMH
Bo3BpatuT false unu NULL. 3anuceiBaeTcs 9TO TakK:

CREATE TABLE circles (
c circle,
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EXCLUDE USI NG gi st (¢ WTH &%)
)

ITompoGxee 06 aTom cM. CREATE TABLE ... CONSTRAINT ... EXCLUDE.

ITpu mo6aByieHUYU OrpaHUYEHUSI-UCKITIOUeHUs OyIeT aBTOMaTUYeCKH CO3aH UHIEKC TOT'O TUIIa, KOTOPHIHM
yKa3aH B 00BbSIBJIEHUM OTPaHUYEHUS.

5.4. CucrteMHblie cTonoubl

B kaxmpoit Ta6J'II/II_Ie €CTh HECKOJIBKO CUCMeMHbIX cm0ﬂ6uoe, HEeABHO OHpGJIeHéHHBIX cucrteMou. Kak
CciieoCTBue, UX MMEeHa HeJIb34d UCIIOJIb30BATh B Ka4YeCTBE UMEH TO0JIb30BaTENbCKUX CTOJ'I6LIOB. (3ameTnTE,
YTO I3TO HE€ 3aBHCHUT OT TOI'O, ABJIAETCA JIX HUMSA KIIIOYE€BBIM CJIOBOM HJIM HET; 3aKJIIIOYE€HUE HMMEHU B
KaBRIYKH HE IIOMOXKeT n30exkaTh 9TOT0 Ol"paHI/I‘-IeHI/ISI.) ot CTOJ'IGI_IBI He OOJIZKHEI BacC 6eCHOKOI/ITB, BaM
JIAIIb OJOCTATOYHO 3HATH 00 ux CyllieCTBOBaHHWH.

oid
NpenTtudukarop o6bvekTta (object ID) mist cTpoku. DTOT CTONIOEI] IPUCYTCTBYET, TOJILKO €CJTH TabIuma
Oblta co3maHa C yKazanmmeM W TH O DS, unu ecjim B MOMEHT €€ co3faHus Obljla yYCTaHOBJIEHaA

nepeMeHHast KoHurypanuu default with oids. 3ToT cTonberr umeeT Tum oi d (C TEM Ke UMEHEM, UTO
¥ caM cTtonberr); moapobHee 00 3ToM Tume cM. Pazmern 8.19.

t abl eoi d

NpenTndukatop oO6beKTa OJId TaOIUIILI, COepKallel CTPOKYy. DTOT CTOI0el] 0COOEHHO TOJIe3eH IJI
3ampoCcoB, UMEIOIIUX AeJI0 C uepapxuei HacjaemoBaHusa (cM. Paspmen 5.9), Tak KakK 6€3 HETO CII0KHO
OIIpenenuTh, U3 KakKoi TabmuIlkl BeIOpaHa cTpoka. Cesasas t abl eoi d co cTtonbioMm oi d B Tabnuile
pg_cl ass, MOXXHO OyHeT IOJIYYUTh UMS TaOJIUIIH.

Xmn
NpenTtudukatop (Kom) TpaH3akIuu, NoOaBUBIIEH CTPOKY 3TOM Bepcuu. (Bepcusi CTpoKu — 3TO €€

UHOWBUOYaIbHOE COCTOSHUE; TP KaXXOOM M3MEHEHUM CO3[aéTCs HOBas BEPCHUsI OJHOU U TOM XKe
JIOTUYECKOU CTPOKMU.)

cmn
Homep KoMaHOB (HauMHAsI C HYJIsI) BHYTPU TPaH3aKIUU, ToOaBUBIIIEN CTPOKY.

Xmax

UpenTuduKkaTop TpaH3aKIuW, yOANUBLHIEH CTPOKy, wium 0 [y Heymal€éHHOM BEPCUU CTPOKH.
3HaueHWEe 3TOr0 CTONOLA MOXKET OBITh HEHYJIEBBIM U [JIS BUAWMON BEPCHUU CTPOKU. DTO OOBIYHO
O3HAYaeT, YTO YyHaJsdiollasi TPAH3aKIMWsA eIlé He ObUla 3aduKcUpoBaHA, WM yOalieHue ObLIO
OTMEHEHO.

cmax

HomMmep koMaHOH B yOandionie TpaH3aKIuU WU HOJIb.
ctid

du3nyeckKoe PacliojiokeHne JaHHONW BePCHUH CTPOKU B Tabmuile. 3aMeTbTe, YTO XOTS 1o ¢t i d MOKHO
OYeHb OLICTPO HAWTH BEPCHIO CTPOKH, 3HaYeHHe cti d u3MeHUTCs Impu BeITOTHeHuu VACUUM FULL.
Takum obpas3oM, ctid Hemb3s MPUMEHSIThH B KaYeCTBE MOJTOCPOYHOTO HAeHTH(PUKATOpPa CTPOKH.
[n1a upeHTUPUKAIIUN JIOTUYECKHUX CTPOK Jiydllle MCIoiab30BaTh OID unm maxe MOIOTHUTEIbHBIN
ocnenoBaTelbHBIM HOMED.

Komer OID mpepncTaBiIsiOT coOoil 32-OMTHBIE 3HAYEHHS W BHIOMpAIOTCsA u3 eguHoro Ois Bceidl CYBII
cuéTumrKa. B OONBIINX UM OOIT0XKUBYIIHUX 0a3aX HJAaHHBIX 9TOT CUETUYMK MOXKET IIOUTH 110 Kpyry. Takum
00pa3oM, He PEeKOMEHIYeTCs PAaCCYMTHIBAThL Ha YHUKANLHOCTE OID, eciu TONBKO BHL He oOecIieuuTte eé
OOIOIHUTENbHO. EC/Iu BaM HYKHO HIeHTU(GUIINPOBATL CTPOKK TAOIHUIIE, HACTOSTEIbHO PEKOMEHOYeTC s
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KCIIOJIb30BaTh ITOCIeHoBaTeIbHOCTH. OOHAKO MOXKHO HCIIONb30BaTh WM Kombl OID, mpu BBIIOITHEHUU
CIeOyIoIIUX YCIIOBUM:

* Korpga ona ugenTudukanum cTpok tabmuil npuMmensierca OID, B KaXk[aol Tako# Tabiuile JOJIKHO
co3JaBaThCs OTpaHUYEHUEe YHUKANbHOCTH g ctonbiia OID. Korpa Takoe orpaHu4YeHre
VHUKAJIbHOCTH (MU YHUKAJILHLIM MHAEKC) CYLUIECTBYET, CUCTEMA T03a00TUTCSA O TOM, YUTOOHI
OID HOBOU CTPOKHU HE COBIAJ C yKe CyllecTByrIIuMu. (KoOHeYHO, 3T0O BO3MOXHO, TOJIBKO €CITU
B Tabiuile MeHbIIe 232 (4 MunmuapIoB) CTPOK, a Ha MpaKTHUKe TabOJIUILI JOJIKHEL OBITH TOPa30
MeHbIIIe, HaUe MOXKeT I0CTpajaTh IPOU3BOOUTEIBHOCT CUCTEMEL.)

* Hurkorpa He crnenyeT paccuuThiBaTh, YTo OID OyoyT yHHKAJIbHBEI Cpedy BCceX TabJIulil; B KaueCcTBe
rimo6anbHOr0 uOeHTHu(HUKAaTOPa B paMKax 0a3bl TaHHBIX MCIIONb3YyHTe KoMOnHanuo t abl eoi d u OID
CTPOKH.

e KoneuHO, BCce 9TH TaOIUIIE JOIXKHB OBITh CO3MaHbI ¢ YKa3danueM W TH O DS. B PostgreSQL 8.1 u
HOBee 10 YMOJI4aHuio nogpasymeBaerca W THOUT O DS.

NpenTnduKaTOPH TPaH3aKLUUH TaKXkKe SBIIAIOTCA 32-OMTHBIMH. B monroxusyimed 0a3e HaHHBIX OHU
MOT'YT IIOUTH II0 KPYT'y. ITO HE KPUTHUYHO IIPH IIPaBUJIbHOM oOcinyxuBauuu bJl; mogpodHee 06 3TOM CM.
['maBy 24. OgHAaKOo nojaraTbCsa Ha YHUKaJIbHOCTh KOOOB TPAH3aKIUU B TE€YEHUE OJIUTEIFHOIO BPEMEHU
(mpu 6omnee yeM MUIIMapae TPaH3aKIUW) He CIeayeT.

NpoeHTH(GUKATOPE KOMAaHI TakKXke 32-OMTHBEIE. ITO CO3WaéT XKECTKHUHM JTUMHUT Ha 232 (4 munnuapga)
kKoMmaHn SQL B omHOUM TpaH3aknuu. Ha mpakTuke 3TO He mpobjieMa — 3aMeThTe, YTO 3TO JIMMHUT YHCIIa
KoMmaHA SQL, a He KonnyecTBa o6pabaTeIBaeMbIX CTPOK. KpoMe TOro, naeHTH(GUKATOP IIOTYyYaioT TOJTBKO
Te KOMaH[bl, KOTOPHIE (paKTUUECKU U3MEHSIOT COOepPKUMOe O0a3bl JaHHBIX.

5.5. NI3MeHeHue Tabnuy

Ecnu BHI co3pmanu TAOMWIIEI, a 3aTeM IIOHSIIH, YTO OOIIYCTHUIIN OIIMOKY, MM M3MEHUIINChL TPeOOBaHUS
BaIllero IIPUJIOXKEHUsI, BB MOXKeTe yIalIuTh eé U Co3TaTh 3aH0oB0. Ho 310 OymeT HeynoOHO, ecitu Tabmuila
yXKe 3amojIHeHa JaHHBIMH, UJIM €C/IHM Ha Heé CCBhUIAIOTCS Opyrue oO0bheKThl 0a3bl JaHHBIX (HAITpuMep, 110
BHemrHeMy Kirouy). IToatomy PostgreSQL mpemocTaBisieT Habop KOMaH[ [ MOOuUKAIUHN TaOIIHII.
3aMeThTe, YTO 3TO II0 CYTH OTJIMYAETCS OT U3MEeHEHHUS HaHHBIX, COOepzXKalluxcs B TabIuIe: 30ech MEI
o6cyxpaeM MOOU(PUKAIINIO OIIPedeIeHUs, MU CTPYKTYPHI, TaOJIHIIE.

Br1 moxkerTe:

¢ JloGaBIATL CTOIOIIBI

e VmansaTh CTONIOIIBI

e JTo6aBnsiTh OrPaHUYEHUS

* V@panarts orpaHUYEHUs

e HV3MeHSATH 3HAYEHUS 110 YMOJTUYaHUIO
¢ HM3MeHSATH THUIIHI CTOJIOIIOB

¢ TleperMeHOBBIBATDH CTOJIOIIHI

¢ TleperMeHOBHIBATb TaOIUIIBI

Bce aTu medcTBUS BHIIOIHSAIOTCS C momoIlnbio KoMaHOwel ALTER TABLE; mogpoOHee 0 Hell BHI MOXKETe
y3HaATh B €€ CIIpaBKe.
5.5.1. lob6aBneHue crondbua
ITo0aBUTL CTOJIOEI] BEI MOZXKETe TakK:
ALTER TABLE products ADD COLUWN description text;

Hogrlil cTon6ell 3anoIHSIeTCs 3aaHHbIM /I HETOo 3Ha4YeHUeM M0 yMoiyaHuio (unu 3HauenueMm NULL,
ecnu BB He nobGaBuTe yKaszaHue DEFAULT).

ITogcka3ka

Hauwnasi ¢ PostgreSQL 11, mo6aBneHue cTonblia C MOCTOSHHBIM 3HAUEHHEM II0 YMOJIYaHHUIO
6oJiee He O3HAYAET, YTO IIPU BHITOJIHEHHU KOMaHObl ALTER TABLE OymyT u3MeHEHH BCE CTPOKH
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Tabnuikl. BMecTo 3TOr0 yCTAaHOBJIEHHOE 3HAYEHWE MO0 YMOJYAHWIO OymeT MPOCTO BBIIABATHCS
Ipu ciepyiolieM oOpalleHWu K CTPOKaM, a COXPAHUTCSA B CTPOKAX IPU HEePe3amnucy TabJIHIlHL.
Brnarogaps aTomy omepartius ALTER TABLE u ¢ 60/IbIINMY TaOIUIIaMH BEIIIOIHSIETCS 0YeHb OLICTPO.

OpHako ecnu 3HadYeHHe II0 YMOJIYaHMWI0 M3MeHuUuBoe (Hampumep, 3To cl ock_timestanp()), B
KaX[y0 CTPOKY HYXHO OyHoeT BHECTH 3HA4YeHWe, BLIYMCIIEHHOEe B MOMEHT BHIIONHEeHusT ALTER
TABLE. YTo6nI mM36exXaTh IIOTEHIIMAILHO MJINTENIbHON omepaluy M3MeHEeHHS BCeX CTPOK, eCJIH
BBI IIJIAaHUPYETE 3aIIOIHUTH CTOJIOEIl] B OCHOBHOM He 3HAUEHMSIMHU I10 YMOITYAHUIO, JIydille OymeT
mobGaBuUThL cTonOerl 6e3 3HAYEHUS II0 YMOJIYAHHIO, 3aTEM BCTaBUTh TpeOyeMble 3HAUYEHHS C
nomolnbo UPDATE, a I1oTOM omnpenenuTh 3HaYeHue 10 YMOJIYaHUIO, KaK OIMCAaHO HUXKE.

[Ipu sTOM BEI MOXKETe Cpa3y OIpemeNuTh OrpaHNuYeHus CToI01Ia, UCIIONIb3YsI OOBIYHBIN CUHTAKCHUC:
ALTER TABLE products ADD COLUWN description text CHECK (description <> '");

Ha camom gene 3meck MOXKHO HCIOJIb30BaTh BCe KOHCTPYKLUM, JONYCTUMEIE B ONpefesIeHUu CTOI0Ia
B KoMaHJe CREATE TABLE. IloMHHTe OOHaKO, 4YTO 3Ha4YeHHE II0 YMOJIYAHUIO JOJIXKHO YOOBJIETBOPATH
OaHHBIM OTpPaHUYEeHMsM, 4TOOBI omepauus ADD BHIIIOJIHHWJIACh yCHIeIIHO. Brl Takxke MoxXeTe CHaudaa
3aloIHUTH CcToNI0el] IIPaBUIILHO, a 3aTeM N00aBUTh OrpaHUYeHUus (CM. HUXKe).

5.5.2. YpaneHue ctondbua

Ypanutk cTonbern MOXKHO TakK:
ALTER TABLE products DROP COLUWN descri ption;

[lauHBIE, KOTOPHIE OBIIK B 3TOM CTOJIOLE, MCYe3aloT. BMecTe co CTOIOIOM YOASIIOTCS U BKTIOYAIOIINE eT0
orpaHmueHuss Tabmuiel. OOHAKO, €CIU Ha CTONOEl CChUTaeTCsl OTPaHWYEeHNEe BHEITHETO KJTl04Ya OPYTrou
tabnuiel, PostgreSQL He ymanmuT 3TO OorpaHUYeHUe HesBHO. Pa3pemnuTh yaaleHue BCeX 3aBUCSIINX OT
9TOT0 CTONIOIa 00BEKTOB MOXKHO, mo6aBuB yKaldaHue CASCADE:

ALTER TABLE products DROP COLUWN descri pti on CASCADE;

OO01M¥ MexaHu3M, CTOAIINHN 3a 3TUM, OIKMCHIBaeTcs B Pa3mesne 5.13.

5.5.3. loGaBneHue orpaHuvyeHun
151 moGaBIeHUsT OTPAaHUYEHUS UCIIOTb3YETCSI CHHTAKCHUC OrpaHudeHus Tabmuiel. Hanpumep:

ALTER TABLE products ADD CHECK (nane <> '');

ALTER TABLE products ADD CONSTRAI NT sone_name UN QUE ( product_no);

ALTER TABLE products ADD FOREI GN KEY (product _group_id)
REFERENCES pr oduct _groups;

YTo6sl mob6aBuThk orpanudenune NOT NULL, koTopoe Hesb3s 3amucaTh B BUOE OTPAaHUYEHUS TaOIUIILI,
HUCIIOIb3YUTE TAKOU CHHTAKCHUC:

ALTER TABLE products ALTER COLUWN product _no SET NOT NULL;

OrpaHnyeHWe MTPOXOOUT TPOBEPKY aBTOMATUYECKM U OymeT [moOaBIeHO, TOMBKO €CIU  eMy
YIOOBIETBOPSIOT HAHHBIE TAOTUIIH.

5.5.4. YpaneHue orpaHuy4eHus

s ymaneHus orpaHUYEHUS BBl JIOJKHBI 3HATh ero uMs. Eciu Bbl He IIpUCBauBaad €My HMs, 3TO
HEesBHO cHejlajla CUCTeMa, U Bl NOJIKHEI BHISICHUTL €ro. 3[ech MOXKeT OBITh ITojIe3Ha KoMmaHpaa psql \d
H#HE (MM QpyTue IporpaMMbI, MOKa3hbiBaoIllue MoapoOHyo uHbopMaluio o tabnuilax). 3Has
UMSsI, BBl MOXKETEe MCII0JIb30BaTh KOMaHY:

ALTER TABLE products DROP CONSTRAI NT some_nane;

(Ecnu BHI UMeeTe [eji0 C MMEeHEM OorpaHuyYeHus Buma $2, He 3a0yabTe 3aKJIIOYUTD €T0 B KaBBIYKHU, YTOORI
9T0 OBIJT JOMYCTUMHIN UOeHTU(GUKATOP.)
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Kak m mpu ymanenunm crosnbra, eciii Bbl XOTUTE YOAJIUTh OTPAaHMYEHUE C 3aBUCHUMBIMU OOBEKTaMH,
mobaBbTe yKazaHume CASCADE. IlpuMmepoM TaKOW 3aBHCHUMOCTH MOIXKET OBITh OTpaHHYeHHe BHEIIHEeTO
KJII04Ya, CBSI3aHHOE CO CTOJIOIaMy OTPAHUYEHMS IEPBUYHOI0 KITI0Ya.

Tak MOXKHO ymaiauTh orpanuydeHnus jJro0brx TuIoB, Kpome NOT NULL. UTo6w! ynanuTh orpanudenue NOT
NULL, ucnons3yiiTe KOMaHOy:

ALTER TABLE products ALTER COLUWN product no DROP NOT NULL;

(BcmomuuTe, uto y orpanunyenuit NOT NULL HeT uMEH.)

5.5.5. A3MeHeHue 3Ha4YeHUA No yYMOJIHaHUIo

Hazuauuts cTONOIy HOBOE 3HAYEHUE 110 YMOJTYaHUI0 MOXKHO TaK:

ALTER TABLE products ALTER COLUW price SET DEFAULT 7.77;

3aMeThTe, UTO 9TO HUKAK He BIUSET Ha CYLIEeCTBYIOIIHNE CTPOKH TabJIUIILL, @ IPOCTO 3a0aéT 3HaYeHue I10
YMOJIYaHUIO OJIS IIocenyrmux koMaun | NSERT.

Yto06Bl yOaIuTh 3HAaUEHUE 10 YMOTYaHUIO, BEITIOJTHUTE:

ALTER TABLE products ALTER COLUWN price DROP DEFAULT;

IIpu 3TOM IIO CyTH 3HAUeHHWIO 10 yMOI4YaHWIO ITpocTo npucBauBaercss NULL. Kak cnencrsue, ommnOKU
He OyIeT, eclu BH IIONLITAETECH YOAINUTH 3HaUEHUe 10 YMOJIYaHUIO, He OIIpelleJIEHHOe SIBHO, TaK Kak
HesIBHO OHO cylecTByeT U paBHO NULL.

5.5.6. I13MeHeHMe TUNa AaHHbIX CTONOLa

Yrto6nl Ipeobpa3oBaTh CTONOEI] B IPYTOM TUII JAHHBIX, UCIOJIL3YUTE KOMAHLIY:
ALTER TABLE products ALTER COLUWN price TYPE nuneric(10, 2);

Ona OymeT ycIlelrHa, TOJBKO €CJIM BCE CYILIECTBYIOIIWE 3HAYEHUS B CTOIOIE MOTYT OBITH HESBHO
mpuBedeHH K HoBoMy Tumy. Ecnu TpebyeTcst 6oee cnoxkHOe mpeoOpa3oBaHUE, BEI MOXKETe OOOABUTH
yka3auue US| NG ompepensioliee, KaK [IOJIYYUTHL HOBBEIE 3HAYEHUA U3 CTapPHIX.

PostgreSQL momeITaeTcs Takxke IpeoOpa30BaTh K HOBOMY THIY 3HAaYeHHEe CTOJONA MO0 YMOITYaHUIO
(ecmu OHO oOmpemesieHO) W BCE CBS3aHHBIE C 3THUM CTONOIIOM orpaHudenus. Ho mpeoOpa3oBaHue
MOXKET 0Ka3aThCsI HEIIPABUIIBHEIM, ¥ TOTTIA BBl IIOJIYYUTE HEOXHUIAaHHEIE Pe3yIbTaThl. [109TOMY OOBIYHO
JIydilie yOaduTh BCe OTPaHWUYEHUS CTOJOIA, meped TeM KaK MEeHSTh ero THII, a 3aTeM BOCCO3[aTh
MOOUPUITMPOBAHHEIE MOJIKHEIM 00pa30M OTPaHUYEHUS.

5.5.7. NepenmeHoBaHue cTondbua

YTo6BI IEPEMMEHOBATDL CTOIOEI, BEIIIOJTHUTE:
ALTER TABLE products RENAME COLUWN product _no TO product _numnber;

5.5.8. NepenmeHoBaHue Tabaunubl

Tabuily MOKHO IepenMeHOBaTh TakK:
ALTER TABLE products RENAME TO itens;

5.6. NpaBa

Korpa B 6a3e maHHBIX CO3aETCsI 00BEKT, eMy Ha3HaYaeTCs Biafesiel. BragenbiemM 0ObYHO CTaHOBUTCS
POMb, C KOTOPOI OBLIII BEITIOJHEH ONepaTop COo3maHus. [jisi OONBITHHCTBA THUIIOB OOHEKTOB B MCXOIHOM
COCTOSIHUM TOJIBKO Brafenel] (MW CyIeproab30BaTellb) MOXKET AeaTh C 00bEKTOM BCE, YTO YTOOHO.
YT0oOHI Pa3pelInTh UCHOIb30BaTh €r0 APYTUM POJIIM, HYKHO JaTh UM Npaed.

CylecTByeT HECKOIBKO TUIIOB ITpaB: SELECT, | NSERT, UPDATE, DELETE, TRUNCATE, REFERENCES, TRI GGER,
CREATE, CONNECT, TEMPORARY, EXECUTE u USAGE. Ha6op mpaB, IPUMEHUMEIX K OITpeaesIEHHOMY 00BEKTY,
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3aBHUCHUT OT TuNa 00beKTa (Tabnuita, GyHKIMS U T. 0O.). [IoTHY0 HHOOPMAIIUIO 0 PA3IUYHLIX TUIIAX IIPaB,
noppgepxkuBaeMblx PostgreSQL, Bel HalijeTe Ha cTpaHulle cupaBku GRANT. Bwl Takke yBHUOWTE, Kak
TIPUMEHSIOTCS 3THU IIPaBa, B CIeAyIOIINX pa3fesax U riaBax.

Heotnemnemoe IIPaBO U3MEHATH UJIN YOAJIATh 00BEKT UMeeT TOJILKO Bllapgeiel 00BeKTa.

OOGBEKTY MOXKHO HAa3HAYUTh HOBOTI'O BJjIafiefiblla C MOMOIIbI0 KOMaHOH ALTER O COOTBETCTBYIOIIETO
tumna oowvekra, HanpuMmep ALTER TABLE. Cymepmonb3oBaTenb MOXKET AejlaTh 9T0 0e3 orpaHuYeHui, a
OOBIYHEIH ITOIb30BATENb, TOJIBKO ECJIM OH SIBJIIETCS OMHOBPEMEHHO TEKYIIUM BilafeliblieM 00beKTa (M
YJIeHOM POJIY BIlaflenblia) U YJI€HOM HOBOM POJIH.

71 Ha3HAYEHus IIPaB IpUMeHsIeTcsa KoMauma GRANT. Hanpumep, eciu B 6a3e maHHBIX €CTh PO | 0 U
tabnuIa account s, MpaBoO Ha U3MeHEHHE TabJIMITEI MOXKHO [aTh 9TOM POJIM TakK:

GRANT UPDATE ON accounts TO j oe;

Ecnu BMecTO KOHKPETHOTI'O IITpaBa HAIIUCATb ALL, POJIb IIOJIYYUT BC€ IIpaBa, IIDUMEHUMEIE OIS 00beKTa
9TOro THUIIa.

II1s1 Ha3Ha4YeHU s ITpaBa BCEM POJISIM B CUCTEME MOZKHO MCIIOIb30BaTh CIIelMalbHOE UM «pojiu»: PUBLI C.
TakXxe OjIs yIPOIIEHUS yIpPaBlIeHWs POJISIMH, Korga B 6a3e HaHHBEIX €CThb MHOXKECTBO MOJIb30BaTeleH,
MOZKHO HAaCTPOUTh «I'PYIMIOBEIE» POJIH; IOoOpoOHee 00 3ToM cM. ['aBy 21.

YT0oOBI TUIITUTH ITIOIb30BaTEJIEH ITPaB, UCIOIb3yHTe KOMaHOy REVOKE:
REVOKE ALL ON accounts FROM PUBLI C;

Oco6rle mpaBa Bragenbila 00beKTa (TO eCTh ITpaBa Ha BHIIOTHeHUe DROP, GRANT, REVOKE u T. [I.) Bcermga
HesBHO 3aKpeIJieHH 3a BlaZleliblieM U UX Helb3d Ha3HauuTh Ui 0ToOpaTh. Ho Biamesnel o0beKTa MOXKET
JTUIIUTE ce0sT OOBIYHBIX ITPaB, HAIPUMEDP, Pa3pPellIuTh BCEM, BKII04asi cebsi, TOIbKO YTeHUEe TaOJIUITHL.

OOBIYHO pacropsazkaThCs TpaBaMM MOKET TONBKO Biiafesiel] 00beKTa (MK Cynnepronb3oBaTesnb). OgHaKO
BO3MOZKHO [aTh ITPaBO AOCTYyIa K 00BEKTY «C IIPABOM Iepefadyu», YTO IIO3BOJIUT IOJIyYUBIIEMY TaKOe
IIpaBO Ha3HaudaTh ero ApyruM. Eciu Takoe npaBo Iepefady BIOCJIENCTBUU OyOeT OTO3BaHO, TO BCe,
KTO IIOJIy4YWJI JaHHOE IIpaBO HOCTyIa (HENOCPEeNCTBEHHO WIIM IO IlellOYKe Iepefadi), IOTepsioT ero.
IMTogpobuee 06 aTom cM. cupaBKy GRANT u REVOKE.

5.7. MOJINTUKM 3aLLUUTblI CTPOK

B momonHeHue K cTaHOapTHOM cucTteMe npaB SQL, ynpaBnseMmoit komaumoit GRANT, Ha ypoBHe TabJuig
MOZKHO ONPENENIUTh NOAUMUKU 3dW,Umbl CMpokK, OTPaHUYUBAIOIINeE [IJId II0JIb30BaTejiel Habophl CTPOK,
KOTOpBEle MOTYT OBITH BO3BpAalleHbl OOLIYHBIMU 3alpocaMM UM [00aBlieHBl, U3MEHEHH U yHaJieHH
KOMaHOaMU, U3MEeHSIOIINMY JaHHbIEe. DTO Ha3bIBaeTCAd TaKxkKe 3aw,umol Ha yposHe cmpok (RLS, Row-
Level Security). ITo ymonmuyaHuio TaOaMIILI HEe MMEIOT ITOMUTHUK, TaK 4YTO e€Ciau cucrtemMa IpaB SQL
paspemnraeT NOJIL30BaTEIIO0 AOCTYII K TabJuile, BCe CTPOKM B HEll OJMHAKOBO NOCTYIHBI OJI YTE€HUS UIU
U3MEeHEeHUs.

Korpa pnsa TaGmuusl BKIIIOYaeTCs 3amuTa CTPoK (¢ momompio kKoMmaHasl ALTER TABLE ... ENABLE ROW
LEVEL SECURITY), Bce 00ObIYHBIE 3aIPOCH K TabJuIle Ha BEIOOPKY MM MOOUMUKALMIO CTPOK HOJIXKHEI
paspemaTbCs MOJTMTUKON 3aIuThl CTPoK. (OmHAKO Ha Bapmesbla TAaGAUWIEI TaKWe HOMTUTUKU OOBIYHO
He pedicTByi0T.) Ecnu monmuTrKa mns TabnuUbl He ONpenesieHa, IPUMEHSETCS IMOJIMTHKA 3ampeTa IIo
YMOITYaHUIO, TAK YTO HUKAKWE CTPOKU B 3TOM TaOmWIle HENTb3sl yBUAETb WM MomubuumpoBath. Ha
omepauuu ¢ Tabnunen B 11ey10M, Takue Kak TRUNCATE u REFERENCES, 3ammTa CTPOK HE PaCIIpPOCTPAHSIETCS.

I[MonmuTHUKYU 3alIUTH CTPOK MOTYT IIPUMEHSTHCS K ONpenesIEHHBIM KOMaHIOaM U/UIIU POsM. [TOMTUTUKY
MOZKHO OIIpefeIuTh KaK IpUMeHsIeMylo K KomaHgaM ALL (Bcem), mu6o SELECT, | NSERT, UPDATE u DELETE.
Kpome TOr0, MONMUTHUKY MOZKHO CBSI3aTh C HECKOJIBKMMH POJISIMHU, ITPHU 9TOM JEHCTBYIOT OOBIYHEIE ITPaBUIIa
YJIeHCTBa ¥ HaCJieJOBaHUsI.

Yto0Obl oOImpemesiuTh, KaKWe CTPOKH OydyT BHUOUMBIMH WM MOTYT HM3MEHSThCA B Tabmuile, [mOis
TIONMUTUKYN 3aaéTCsI BhIPaXkeHHue, BO3Bpalllaiollee JIOTUYECKUH pe3ysbTaT. OTO BHIpaXkeHue OymeT
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BBIUHCHSATBCS OJIS KaXXOOM CTPOKHU Ilepef OPYTHMMH YCIOBUSMHU UMW (GYHKIUSIMU, MIOCTYIAIOUIUMU U3
3ampoca mnonb3oBaTens. (EQUHCTBEHHBIM HCKIIOUEHMEM U3 3TOrO IIpaBUJIA SIBIISIOTCS #H#####HH##HH
byHKUIMM, KOTOpPHIE TAPAaHTUPOBAHHO He [OITYCKAIOT YTeUKU NHGOPMAalUY; OIITUMHU3aTOP MOXKET PEILINTD
BBHIITIOJTHUTL OTH (QYHKIMU OO0 IIPOBEPOK 3allUTHl CTPOK.) CTPOKM, OJsT KOTOPBIX 3TO BHIpaKeHUeEe
BO3BpalllaeT He true, obpabaTeBaThCs He OymyT. YToOBI HE3aBHCHMO YIIPaBISITh HAOOPOM CTpPOK,
KOTOpBIE MOXKHO BHUOETh, ¥ HAOOPOM CTPOK, KOTOPBEIE MOXKHO MOOHU(DUIIMPOBATH, B IIOJIUTHKE MOXKHO
3a7aTh OTHEeIbHEIE BEIPaXKeHUs. BrIipakeHus MOJIUTHK 00pabaTHBAIOTCS B COCTaBe 3ampoca C IIpaBaMH
HMCIIOJIHSIOIET0 ero MoIb30BaTeNsI, HO OJisd oOpallleHus K JaHHBIM, HeJIOCTYIIHbEIM 3TOMY II0Ib30BaTelIo,
B 9THUX BEIPAZKEHUSIX MOTYT IPUMEHSITHCS PYyHKIIUHU, OIIpedeIsiolnne KOHTEKCT 6e30IacCHOCTH.

Cynepnosib30BaTeNnu U poiit ¢ aTpubyrom BYPASSRLS Bcerpa oOpalmarTcs K TabJuile, MUHYS CUCTEMY
3amuTH CTPOK. Ha Brnapmenbiia TaGIUITE 3aIUTa CTPOK TOXKeE He NeNCTBYEeT, XOTSI OH MOXKET BKIIIOUUTE €€
o cebs1 MPUHYAUTENbHO, BEITOMHUB KoMaHay ALTER TABLE ... FORCE ROW LEVEL SECURITY.

Heotwemnemoe IIPABO BKJIIOYATh HMJIKM OTKIIIOYATH 3aAlllUTy CTPOK, a TAaKXKe€ OIIpeneyidThb IIOJIMTUKHW OJId
TaGJ'II/II_H:I, “MeeT TOIbKO eé BJlapgeiieln.

I co3maHus IIONMUTHUK ITpeagHa3HadeHa KomMaHoa CREATE POLICY, gns usmenenuss — ALTER POLICY,
a ons yoanesnuss — DROP POLICY. YToObl BKIIIOYHTE WJIM OTKJIIOYHUTE 3AIlIUTY CTPOK [JIsI OIpenenéHHOR
TabIUITEI, BOCHOJIB3YyHTECh KoMaHmou ALTER TABLE.

Ka}KHOfI IIOJIMTUKE Ha3Ha4YaeTCd MM, IIPDU 3TOM MOJIA OHHOﬁ T&6J’II/IHBI MOZKHO OIIpeneyinTb HEeCKOJIBKO
MONMUTHUK. TaK KakK IIOJINTHUKHU IIPUBA3aHEI K Ta6J'II/ILIaM, Kaxpgas IIOJIMTHUKa OJId T86J'[I/II_IBI OOJI2KHa UMETb
YHUKAJIbHOE UMJ. B Pa3HBIX Ta6m/1uax IIOJIMTUKU MOTYT UME€Th OOMHAKOBEIE KUMEHaA.

Korma k ompenenéHHOMY 3ampoCcy IPUMEHSIIOTCS HECKOJIBKO IOJIMTUK, OHU OOBEeOuHSIOTCS OO0
JIOTUYECKUM CJIOKEHHUEM (ECITH TTOJIMTUKY PA3pEIIUTEIbHEBIE (TT0 YMOTYaHUI0)), TNO0 YMHOXKEHUEM (ecu
TIOTUTUKY OTPAaHUYUTENbHEIE). ITO TOHOOHO TOMY, KaK HEKOTOpasi POJIb MOJIydyaeT IpaBa BCEX POJIEH, B
KOTOPBIE OHA BKIIIOYEHA. Pa3pennTenbHbIE M OTPAHUYHUTETbHBIE TOTUTUKY PACCMAaTPUBAIOTCS HUXKE.

B kauectBe IIPOCTOr0 IpHMepPa, CO3[aTh IOJIMTUKY [AJIsI OTHOLIEHUS account, IMO3BOJIAIOUIYIO TOJIBKO
YJIeHaM POJIM hmanager s 06pa1ua*r1;ca K CTpOKaM OTHOIIEHHA U IIPK 3TOM TOJIBKO K CBOUM, MO2KHO TakK:

CREATE TABLE accounts (nmanager text, conpany text, contact_emmil text);
ALTER TABLE accounts ENABLE ROW LEVEL SECURI TY;

CREATE POLI CY account _managers ON accounts TO managers
USI NG (manager = current_user);

OTa MONUTHKA HESBHO Iompa3yMeBaeT u npepnoxeHue WTH CHECK, MOeHTUYHOE NIPENIOKEHUIO
USI NG, mosToMy yKa3aHHOEe OTrpaHMuYeHHe NMPUMEHSETCS U K CTPOKaM, BEIOMpaeMBIM KOMaHAoOW (Tak
4YTO OOWH MeHe[Xkep He MoxKeT BHINONMHUTH SELECT, UPDATE unu DELETE Omsa CyinecTBYIOLIUX CTPOK,
IpUHaOIeXalux IPyromMy), U K CTpOKaM, U3MeHsIeMbIM KOMaHIou (Tak 4To KoMaHmamu | NSERT 1 UPDATE
HeJIb35 CO3[aTh CTPOKHU, IPpUHAaAIexkKalue IPpyroMmy MeHeaKepy).

Ecnu posnp He 3amaHa, MubO0 3amaHo CIelralbHOoe UMs ITonb3oBaTesss PUBLI C, MOMIHUTHKA TPUMEHSIETCS
KO BCeM IIOJIb30BaTeNsIM B HaHHOM cucTteMme. YToOBI BCe ITOJIb30BATEJIM MOIIIHM OOPATHTHCS TONBKO K
COOCTBEHHOU CTpPOKe B TaOIHIle USer S, MOXKHO MPUMEHHUTH IIPOCTYIO MTOIUTHKY:

CREATE PQOLI CY user _policy ON users
USI NG (user_nanme = current_user);

910 paboTaeT MOomOOHO TPEOBIAYIIIEMY HIPUMEDY.

YTo06BI ONpemenuThb OIS CTPOK, TOOaBIsIeMEIX B TaG Iy, OTOEIbHYIO IOJIUTHKY, OTJIMYHYIO OT IOJIUTHKH,
OTPAaHUYHUBAIONIEH BUOUMBIE CTPOKH, MOXKHO CKOMOMHMPOBATh HECKOILKO MONUTHUK. Cieayiolas mapa
TIOJIUTHK IIO3BOJIUT BCEM II0JIb30BATEJIIM BUIETEH BCE CTPOKHU B TAOJIHIIE USEr S, HO U3MEHSITh TOJILKO CBOIO
COOCTBEHHYIO:

CREATE PCLI CY user _sel _policy ON users
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FOR SELECT
USI NG (true);

CREATE PCLI CY user _nmod_policy ON users
USI NG (user_nanme = current_user);

st komaumel SELECT 9Ty OBe MOMUTUKY 00beOUHSIOTCS omepaluei OR, TaK YTO B UTOTE 3TO IIO3BOJISIET
BHIOMPATh BCE CTPOKH. [I/Is1 KOMaH[ APYTUX THUIIOB IPUMEHSIETCS TOJIBKO BTOPAas IMMOMUTHKA, U 9(PDEKT TOT
JXKe, YTO U paHbIlle.

3anIuTy CTPOK MOZKHO OTKJIIOUHUTE TakK ke KoMaHou ALTER TABLE. [Tpu OTK/IIOUEeHUHU 3aIUTHI, IIOJTUTUKH,
oIlpeneN€HHEbIe O TabNIulEl, He yOansioTcs, a IPOCTO UTHOPHPYIOTCca. B pe3ynbraTe B Tabnulle 6ynyT
BUIHLL ¥ MOTYT MOOU(UITIPOBATHECS BCE CTPOKM, C YIETOM OrpaHUUYEHUM CTaHIAPTHOM CHUCTEMEL IIPaB
SQL.

Huxe mokasaH pa3BEPHYTHIM IIPUMEpP TOTO, KaK 93TOT MeXaHU3M 3allUTHl MOXKHO HOPUMEHSATH B
TTPOU3BOACTBEHHOM cpefe. Tabnuua passwd umutupyet dain naposneit B Unix:

- - HUBHHH HERREE #HE SR ###RE passwd
CREATE TABLE passwd (

user _nane text UNI QUE NOT NULL,
pwhash t ext,
ui d int PR MARY KEY,
gid int  NOT NULL,
real _nane text NOT NULL,
hone_phone t ext,
extra_info t ext,
hone_dir text NOT NULL,
shel | text NOT NULL
)
CREATE ROLE admin; -- #####H####H#HAS
CREATE ROLE bob; - - HHHAHHH HHHRRH TR
CREATE ROLE alice; -- ####### #HH#RHHBRHHS

- - HURRHHHHIT ST
| NSERT | NTO passwd VALUES
("admn', ' xxx',0,0," Admn',"'111-222-3333" ,null,'/root','/bin/dash');
| NSERT | NTO passwd VALUES
("bob',"xxx"',1,1,"'Bob',"' 123-456-7890', null,"'/honme/bob',"'/bin/zsh');
| NSERT | NTO passwd VALUES
("alice',"xxx",2,1,"Alice','098-765-4321" ,null,'/hone/alice','/bin/zsh");

- - HEHHBHBHHR HHHBHARE HHE HBHE HBHBHER HBHBHE HH OHBHHRE HHAHH
ALTER TABLE passwd ENABLE ROW LEVEL SECURI TY;

- - HHHARHHE HHARHHY
- - BHHAHHHAHHHRE HEHHE BHEREE # HHRHHARYE TR HHRHHY
CREATE PCLI CY admin_all ON passwd TO adnmin USING (true) WTH CHECK (true);
- - BHHAHHH BHEARHHARHE HHERE HRHHEE HEE HERHEY
CREATE POLICY al |l _view ON passwd FOR SELECT USI NG (true);
- - BHHAHHH HHHAHHHBEHHE HHAEE BHHHREHT BHHRHHHRT SRR, B
- - HH RHHHE HHAHHHE HHHRHHHREHTR HHRHHTRY #RHET
CREATE PCLI CY user _nmd ON passwd FOR UPDATE
USI NG (current _user = user_nane)
W TH CHECK (
current _user = user_nanme AND
shell IN ('/bin/bash','/bin/sh','/bin/dash','/bin/zsh','/bin/tcsh')

);
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- - HUARHHHHHT TR HHARRR HEE BT B
GRANT SELECT, | NSERT, UPDATE, DELETE ON passwd TO admi n;
- - HUBRHHHHHTRRE HHATRE BRI R HTR R R
GRANT SELECT
(user_name, uid, gid, real_name, honme_phone, extra_info, honme_dir, shell)
ON passwd TO public;
- - HUBRHHHHHTTRE HHHTHE BRI TR HT R
GRANT UPDATE
(pwhash, real name, home_phone, extra_info, shell)
ON passwd TO public;

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

- - HHUARHHHHHTTRE BT B SR HHHERE # B
post gres=> set role adm n;

SET

post gres=> tabl e passwd;

user_nane | pwhash | uid | gid | real _name | honme_phone | extra_info | hone_dir |

shel |

----------- T S e T T T
o,

adm n | xxx | 0 | 0| Admn | 111-222-3333 | | /root

| /bin/dash

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

| /bin/zsh

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

(3 rows)

- - HURRHHE,  BRE HHHRE BT B

postgres=> set role alice;

SET

post gres=> tabl e passwd;

ERROR: permission denied for relation passwd

post gr es=> sel ect user_nane, real nane, hone_phone, extra_i nfo, hone_dir, shell from passwd;

user_nane | real _nane | hone_phone | extra_info | home_dir | shel
----------- T T T T T ey YU
adm n | Admin | 111-222-3333 | | /root | /bin/dash
bob | Bob | 123-456-7890 | | /hone/ bob | /bin/zsh
alice | Alice | 098-765-4321 | | /hone/alice | /bin/zsh
(3 rows)
post gr es=> update passwd set user_nane = 'joe';

ERROR: permnission denied for relation passwd
- - HUHRH HHHHE SR SR8 (###E real _nanme), ##t B HHH SR HHEE ST

post gres=> update passwd set real _nane = 'Alice Doe';

UPDATE 1

post gres=> update passwd set real nane = 'John Doe' where user_nane = 'admn';
UPDATE 0

post gr es=> update passwd set shell = '/bin/xx";

ERROR: new row vi ol ates WTH CHECK OPTION for "passwd"

post gres=> del ete from passwd;

ERROR: permnission denied for relation passwd

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

ERROR: permission denied for relation passwd

- - HHHRH R ST TR SRR, HHRRE HHRR R HRRE #HRaEE RLS #i
HRHHHHH ]
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post gr es=> update passwd set pwhash = 'abc’;
UPDATE 1

Bce momuTuKY, co3gaBaeMble [0 3TOr0, OBIIM pa3pelIuTeTbHLIMY, YTO 3HAYUT, YTO IIPU NPUMEHEHUU
HECKOJIbKUX ITOJINTUK OHU 00BENHSIIUCE JIOTUYECKUM onepaTopoM «MJIM». X0Ts MOXKHO CO30aTh TaKue
pas3pemnmTenbHbIe TOTUTUKHN, KOTOPBIe OYOYT TOJILKO pa3pellaTh HOCTYII K CTPOKaAM IIPHU OIIpeneTEeHHBIX
YCIIOBUSIX, MOXKET OBITH ITPOIe CKOMOMHMPOBATH Pa3pPEUIUTENILHEIE ITOMUTUKY C OTPAHUYUTEITLHBIMU
(KOTOPBIM MHOJIKHEI YIOBIETBOPSITH 3allCU U KOTOPHIE OOBLEOMHSIOTCS JIOTUYECKHM OIIepPaToOpoOM
«H»). B pa3BuTHe IpempIOyIIero mpuMepa Mbl 1oOaBUM OTPAHHUYUTENbHYIO MOMUTUKY, Pa3perIallyio
aOIMUHUCTPATOPY, HOOKIIIOYEHHOMY 4Yepe3 JIOKaNIbHHIM cokeT Unix, oOpalrmaTtbCs K 3alluCsaIM TaOIUIlEI
passwd:

CREATE PQOLI CY admin_l ocal _only ON passwd AS RESTRI CTI VE TO admi n
USI NG (pg_catal og.inet_client_addr() 1S NULL);

3aTeM MBI MOXKeM yO0emUThCS, YTO aIMUHHCTPATOP, IOOKIIOYEHHBIM 110 CETH, He YBUOUT HUKAKHUX
3amnucei, 6aromaps 3TOM OTPAHUYUTEILHOM IOJIUTHKE:

=> SELECT current _user;
current _user

=> sel ect inet_client_addr();
i net _client_addr

127.0.0.1
(1 row)

=> SELECT current _user;
current _user

=> TABLE passwd;
user_nane | pwhash | uid | gid | real _nanme | hone_phone | extra_info | hone_dir |
shel |

=> UPDATE passwd set pwhash = NULL;
UPDATE 0

Ha mpoBepKYM CCHIIOYHOM 1I€IOCTHOCTH, HaIpUMeEP, Ha OTPaHUYEHUST YHUKAILHOCTH 1 BHEIITHHE KITIOYH,
3allluTa CTPOK HUKOTa He PacIpoCTpaHseTCcs, YTOOB He HapyIllajlach IEeI0CTHOCTh TaHHBIX. [loaTOMy
OpraHM3aIlHIo ¥ MOJIUTHKHY 3allUTH Ha YPOBHE CTPOK He0OXOOMMO TIaTeJIbHO MpopadaThBaTh, YTOOLI HE
BO3HUKIIM «CKPBITHIE KaHaIbl» YTeYKU HHPOPMAIIUU Yepe3 3TU ITPOBEPKH.

B HEKOTOPHIX CIydYasiX BazKHO, YTOOHI 3aIllUTa Ha YPOBHE CTPOK, HaoOOPOT, He melicTBoBana. Hampumep,
pe3epBHOEe KONMUPOBaHUE MOXKET OKa3aThbCS IIPOBAJIbHBIM, €CJIM MEeXaHHW3M 3alllMThl Ha YPOBHE CTPOK
MoOJ4a He [acT CKONMPOBaTh KaKue-TMOO0 CTPOKU. B TakoM ciydyae BH MOXKETE YCTAHOBUTDL IS
mapaMeTpa KOHurypamuu row security 3Hauenue of f . 9To camo mo cebe He OTKIIIOUHUT 3allUTy CTPOK;
IIPYU 9TOM IIPOCTO OymeT BhigaHa OIMuOKa, €CJIM Pe3yIbTaThl 3allpoca OTGUIbTPYIOTCS ITOIUTUKOM, C TEM
YTOOBI MOZKHO OBIJI0O U3YYUTh IPUYNHY OIINUOKH U YCTPAHUTH €€.

B mpuBenEHHBIX BHIIIE MIPUMEpPax BBIPaXKEHUS IOMUTHUKK YYUTHIBAJIM TOJILKO TEKYyINe 3Ha4YeHUsS B
3ampalnimBaeMoOu MM U3MEeHsIeMOU CTPOKe. ITO CaMbIi MPOCTOM 1 Hanubonee shHEeKTHUBHEIHM II0 CKOPOCTH
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BapHaHT; II0 BO3MOXKHOCTH Pean3alnio 3allUThl CTPOK CJIEOYeT IPOEKTUPOBATh UMEHHO Tak. Eciu xke
OJISI IPUHSTUS PELMIEHUSI O OOCTyIe HeoOX0OuMo 00paIlaThCs K IPYTUM CTPOKAM UJIM APYTUM TabiuiaM,
9TO MOIKHO OCYIIECTBUTb, IIPHUMEHSSI B BBIPAXKEHUSX IOJIMTUK BJIOXKeHHBIe SELECT wmnu QyHKINWH,
comepxkamue SELECT. OmHakKO y4THTe, YTO NPU TAKOW peanu3alvuy BO3MOIKHEI YCIOBUS TOHKHU, YTO
YpeBaTo yTeUKOoM mHpopManuu, eciu He IPUHATH MePHl IPENOCTOPOKHOCTH. Hampumep, paccMoTpuMm
CIIEYIONTYI0 KOHCTPYKIIUIO TabIInII:

- - HUARHHHHTT B SRR
CREATE TABLE groups (group_id int PRI MARY KEY,
group_name text NOT NULL);

I NSERT | NTO groups VALUES

(1, "low),
(2, ' medium),
(5, '"high);
GRANT ALL ON groups TO alice; -- al i ce ###HHHAH HHHHHHSEHHHIHHHH

GRANT SELECT ON groups TO public;

- - HEHHHHHHHHT HHEHHEE SHHRRRRRRE g RS RRRReHeeHH
CREATE TABLE users (user_nane text PRI MARY KEY,
group_id int NOT NULL REFERENCES groups);

I NSERT | NTO users VALUES
("alice', 5),
(" bob', 2),
("mallory', 2);

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

- - HEHHHSHR, HUHARHHHSRR HHARHHHBRR HHRRHAHRRR
CREATE TABLE i nformation (info text,
group_id int NOT NULL REFERENCES groups);

I NSERT | NTO i nformati on VALUES
('barely secret', 1),
("slightly secret', 2),
('very secret', 5);

ALTER TABLE i nfornmati on ENABLE ROW LEVEL SECURI TY;

- - HEHHEHE HHAHTE BT SRR R R SRR SRR R # o group i d,
- - HAHH#HHR H#EHE HHAHEE Qroup i d #ESERY HERHHE
CREATE POLICY fp_s ONinformation FOR SELECT
USI NG (group_id <= (SELECT group_id FROM users WHERE user _nane = current_user));
CREATE PCOLICY fp_u ON information FOR UPDATE
USI NG (group_id <= (SELECT group_id FROM users WHERE user _nane = current_user));

- - MY HARHHRHE HHAHERYE B HRHHRHHRREE,  BHERHERRE #HAREE ## RLS
GRANT ALL ON i nformation TO public;

Temeps MpeanonoxkuM, 94To Anuca (posb al i ce) KemaeT 3amucaTh «ClIerkKa CeKpeTHY» HH(GOPMAaIIKIo,
HO IIPX 9TOM He X04eT maBaTh mal | ory gocTym K He#. OHa menaeT cieayollee:

BEG N,

UPDATE users SET group_id =
UPDATE i nformation SET info
COW T;

1 WHERE user_nane = 'nallory';
= '"secret frommallory' WHERE group_id = 2;
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Ha mepBrIl B3rIsAA BCE HOPMaNbHO; mal | or y HU IpU KaKUX YCJIOBUAX He JOJIKHA YBUOETh CTPOKY «secret
from mallory». OgHaKoO 3mech BO3MOXKHO yClIoBue TOHKHU. Ecnu Manmopu (posb nal | ory) mapasnneabHo
BBIIIOJIHSIET, CKaXeM:

SELECT * FROM i nformati on WHERE group_id = 2 FOR UPDATE;

U e€ TpaH3akuus B pexume READ COW TTED, oHa cMoxkeT yBUOeTb «secret from mallory». 3Tto
TIPOU3OUMET, €C/IU €€ TPaH3aKIUA OOUMET OO0 CTPOKU i nf or mati on cpaly mocine TOro, Kak 3Ty CTPOKY
u3MmeHUT Amnuca (pomb alice). OHa 3abimokupyeTcs, oxupas (GUKCUPOBAHUSA TPAH3AKIUU AJIUCH, a
3aTeM IIPOYUTaeT U3MeHEHHOE COIepKUMoe CTPOKHU Oitarofgaps mpemioxkenno FOR UPDATE. OgHaKO IpH
9TOM MU3MEHEHHOE COOEPIKUMOE Users He OymeT mpouYMTaHO HEesIBHHIM 3ampocoM SELECT, Tak Kak 3TOT
BioxkeHHBIM SELECT BrImosnHsieTcs 6e3 yka3aHuss FOR UPDATE; BMeCTO 3TOTO CTPOKa USer S YUTaeTCs U3
CHMMKa, TIOJIyYeHHOTO B HadaJjie 3ampoca. TakuMm o0pa3oM, BRIpaKeHWE IOJIMTUKK IIPOBEPSIET CTapoe
3HaueHUe YPOBHS NIPUBUJIETUN ITOIb30BaTeNs el | ory ¥ mo3BosgeT el BUAEeTh U3MEHEHHYIO CTPOKY.

OGoiiTu 3Ty mpoObJjieMy MOXKHO HECKOJIbKMMH criocobamu. [lepBoe IpocToe pellleHUWe 3aKJII04aeTcs B
ucnonb3osaHuu SELECT ... FOR SHARE BO BiIOXeHHEBEIX 3anpocax SELECT B monuMTHKaX 3allUTHL
cTpok. OpHaKo Os 3TOro noTpebyeTcs maBaTh 3aTPOHYTHIM II0JIb30BaTeNndaM IpaBo UPDATE B lLiefieBOit
Tabnuie (3mech users), UTO MOXKeT OBITh HeXXejaTenbHOo. (XOTSd MOXKHO HIPUMEHUTH €IE€ OOHY
TIOJIUTUKY 3alIUTHl CTPOK, YTOOBI OHKM HE MOTJIHM HOPAKTUYECKU BOCIIOIb30BAThCSI STUM NIPaBUIIOM;
00 TIOMEeCTUTh BJIOKeHHHBIW SELECT B (QYyHKINIO, OIpemensiolnlyl0 KOHTeKCT Ge3omnacHocTu.) Kpome
9TOr0, aKTUBHOE MCIIO/Ib30BaHHWE OGJIOKMPOBOK CTPOK B Ie1eBOM Tabiulle MOXKET IOBJIeYh IIPOOJIEMEI
C TIPOM3BOOUTEJIPHOCTHI0, 0OCOOEHHO NIPUM YacCTHIX U3MeHeHUudAx. [[pyroe penieHue, TPaKTUYHOE, €CJIU
neneBas Tabnua U3MeHAETCA HedacTo, 3aK/II04aeTcs B 6JIOKUPOBKE 11e1eBoM TabmuIlsl B pexkume ACCESS
EXCLUSI VE nipu u3MeHeHuH, 4TOOb HUKaKNe IapajijiejibHble TPaH3aKIIMU He BUOEIN CTaphle 3HaYeHUs
CTPOK. JInG0 MOXKHO IPOCTO AOKAATHCSI 3aBEPIIEHU BCEX MTapaslyIeTbHEIX TPaH3aKUIMii ITocjie U3MeHeHU
B IleJIeBOM TabJulle, IpeXkae YeM BHOCUTh U3MeHeHU s, paCCYUTaHHbIe HAa HOBBIE YCJIOBUS 6€301IacHOCTH.

3a DOmOHUTENIFHEIMU IToAapobHocTsIMU o0paTutech K CREATE POLICY u ALTER TABLE.

5.8. CxeMbl

Knacrep 6a3 pamabix PostgreSQL comepXWUT OOWH WIM HECKOJIPKO MMEHOBAHHBIX 9K3EeMILISIPOB 0a3.
Ha ypoBHe kmacTepa CO3HAOTCS PONIM U HEKOTOPHIE APyrue oOBeKTH. [Ipu 5TOM B paMKax OTHOTO
TIOOK/TIOYEHUS K CepBepy MOXKHO oOpaIaTbCs K JaHHBIM TOJIPKO OOHOM 0a3bl — TOM, 4To Oblja BEIOpaHa
IIPY YCTAHOBJIEHUY COEOUHEHUS.

IIpumeuyanue

ITonb3oBaTenu KjacTepa He 00si3aTelbHO OyOyT MMEeTb HOCTYII KO BCceM 0a3aM HaHHBIX 3TOTO
Knmactepa. ToT ¢akT, 4TO POJIM CO3MAIOTCsS HA YPOBHE KjacTepa, O3HadaeT TOJBKO TO, YTO B
KjlacTepe He MOXKeT ObITh ABYX POJIeH j 0e B pa3HBIX 6a3axX [JaHHBIX, XOTS CHUCTEMa II03BOJISIET
OTPAHUYUTD JOCTYII j 0€ TOJIbKO HEKOTOPHIMY 0a3aMU JaHHBIX.

Baza gaHHBIX COOEPKUT OOHY HUJIM HECKOJILKO UMEHOBAHHEIX CXeM, KOTOPEIE B CBOIO OUYepenhb comepKaT
Tabnuipl. CxeMbl TaKxXKe ComepzKaT MMEHOBAaHHBIE OOBEKTHl APYTUX BUAOB, BKIIIOYAsl TUILI [AaHHBIX,
byHukIMY 1 onepatopbl. OgHO U TO Ke UM 00BEeKTa MOXKHO CBOOOIHO MCIOJIF30BaTh B PA3HBIX CXEMaX,
HampuMmep u schemal, u nyschema mMoryTt copmepzkath TabGauilel ¢ UMeHeM nyt abl e. B oTnuyme ot 6a3
OaHHBIX, CXEMHBI HE OTPAaHUYMBAIOT JOCTYII K JMaHHBIM: IIOJIb30BATEIM MOTYT oOpamaThbCs K 00beKTaM B
060 cxeMme TeKyIel 6a3bl JaHHBIX, €CJIM UM Ha3Ha4YeHbl COOTBETCTBYIOIINE IIPaBa.

EcTh HECKOTBKO BO3MOXKHEBIX OGLHCHGHHﬂ, OJIsd 4ero CTOUT IIPUMMEHATH CXEeMBI:

° t‘ITOGI:I OOHY 6a3y OAaHHBIX MOT'JIX UCIIOJIL30BATh HECKOJIBKO HOHB30BaTeHefI, He3aBHUCHUMO OpPyT OT
npyra.

* YToO6Bl 00BeOUHUTH 0OBEKTH 6a3bl HAHHBIX B JIOTHYECKHE IPYINH OIS 00JIeTYeHUS YIIPaBlIeHUs
UMU.
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e YToOH B OOHOM 0a3e COCYIIeCTBOBAJIM Pa3HbIe IIPUIOKEHUS, U IIPU 3TOM HEe BO3HUKAJIO KOH(MIIUKTOB
HUMEH.

CxeMHI B HEKOTOPBIM CMEICJIE HOH06HBI KaTajoraM B OHepaHHOHHOﬂ cucreMe, HO OHU He MOIyT OBITh
BJIO2ZKEHHBIMMU.

5.8.1. Co3paHue cxeMmbl

s co3manusa cxeMsl ucnonblyercsa Komanga CREATE SCHEMA. T1pu 9TOM BEL OLIPEREIsIETE UM CXEMEL
110 CBOEMY BHIOOPY, HAIIPUMEDP TaK:

CREATE SCHENA nyschenm;

YT006B CO30aTh OOBLEKTHI B CXeMe UIU 00PaTUTHCS K HUM, YKa3bIBalTe NO/IHOE UMSl, COCTOSIIIee U3 UMEH
CcXeMbl 1 00bEeKTa, pa3elEHHBIX TOYKOM:

BHHHH, HHBHBHH

9toT cuHTaKcuc paboTtaeT Be3de, IOe OXKUOAETCA MM TaOIULE], BKIOYAs KOMAHOB MOOUGUKAIINU
TabGIUIIE ¥ KOMaHAL 06paboTKY JaHHEIX, 00CYyXKIaeMbIe B CIIEAYIOIUX I1aBax. (711 KpaTKOCTH MBI OyIeM
TOBOPHUTB TOJIBKO O TaBGIMIIaX, HO BCE 3TO PACIPOCTPAHSIETCS U Ha OPYTHUe TUITE UMEHOBAHHBIX 00HEKTOB,
HaIIpUMeEpP, TUIH U QYHKIIMN.)

EcTp elné 6osiee 00U CUHTaKCUC
HERT HARHSH, #HTHE. #HAHRRR

HO B HACTOSIIlee BpeMs OH IIOANepPKUBAETCS TONBKO OJig (OpMajbHOTO COOTBETCTBUSA cTaHAapTy SQL.
Ecnu B yKa3piBaeTe 6a3y JaHHBIX, 9TO MOXKET ObITh TOJIBKO 0a3a JaHHBIX, K KOTOPOM BHI MOAKJTIOUYEHHL.

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

CREATE TABLE nyschema. nytabl e (

)

Yrto6B!l yOamuTh MYCTYIO cXxeMy (He comepKalllyio 00bEeKTOB), BEITIOTHUTE:
DROP SCHEMA nyschens;

YoanuThk cXeMy CO BCEMU COOepPzKaIUMUCS B HEM 00beKTaMU MOXKHO TaK:
DROP SCHENMA nyschena CASCADE;

CTOoAIUH 3a 3TUM OOIIUN MeXaHU3M onucaH B Pazmene 5.13.

YacTo OBIBaeT HYXKHO CO3[aTh CXeMy, BIafleJiblleM KOTOPO¥ OyHeT OpPyroi mOIb30BaTeNb (3TO OOUH U3
cr1oco00B OTPaHUYEHUS MOIb30BaTENeH MPOoCTPauCcTBaMu UMEH). CenaTh 9TO MOXKHO TakK:

CREATE SCHEMNA ### _ ##### AUTHORI ZATI ON ### #H#H#HBHBHAHE,

BbI make MOXKeTe OIMyCTUTh UMS CXEMEI, B 9TOM CJIydae MMeHEeM CXeMbl CTAaHEeT UM monb3oBaTensi. Kak
9TO MOXKHO NIPUMEHSTh, omucaHo B [Tompa3pgene 5.8.6.

CxeMbl C UMeHaMM, HaUWMHAIOIIUMUCS C Pg_, ABIAIOTCA CUCTEMHBIMH; IIOJIB30BATEJIAM HE Pa3pellieHOo
HCIIOJIb30BATh TaKHE€ MMEHA.

5.8.2. Cxema public

Ilo aToro MBI co3gaBanu TabIUIL, HE YKa3kiBas HUKaKue MMeHa cxeM. [1o yMom4aHuio Takue TabIuIThl
(n mpyrue OOBEKTHI) aBTOMATHMYECKM IIOMeINaloTcss B cxeMy «public». OHa comepXUTCS BO BCEX
co3maBaeMbIx 0a3ax maHHBIX. TakuM 00pa3oM, KOMaHIa:

CREATE TABLE products ( ... );
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J9KBHBAJIEHTHA:

CREATE TABLE public. products ( ... );

5.8.3. NyTb Nnoucka cxeMbl

Besme mucaTh IMOJTHBIE UMEHa YTOMHUTENIbBHO, M YaCTO BCE PABHO JIyYIlle He MPUBS3BIBATEH IIPUIOKEHUS
K KOHKpPEeTHOM cxeMe. [ToaToMy K TabmuiaM oOBIYHO 00paIllaloTCs II0 HeNOJAHOMY UMEHU, COCTOSIIeMY
MIPOCTO U3 uMeHu Tabnuikl. CcTeMa ompenenseT, KakKas MMeHHO TabIuIla Mogpa3yMeBaeTC s, HCIIONb3YsI
nyms NOUCKd, KOTOPHIHA TpPeICcTaBisieT CcOOOW CIOMCOK MIPOCMAaTPHUBAeMBIX cxeM. Ilompa3yMeBaeMoi
TabnuIlell CYMTAeTCS MHepBas IoaXomsinasi Tabmuila, HaWgeHHas B cxeMax OyTu. Eciu momxomsimas
TabnuIla He HalgeHa, BO3HUKAET OIMMOKa, Jaxke eciiu Tabulla C TAKUM MMEeHeM eCTh B OPYTHX cXeMax
0a3bl JaHHBIX.

B03MOKHOCTE CO37IaBaTh OMHOMMEHHEIE OOBEKTHl B PA3HEIX CXeMaX YCJIOXKHSET HalMCaHHEe 3alpOCoB,
KOTOPEIe OOJIKHEI BCerfma o0pamiaThcs K KOHKPETHLIM 00heKTaM. DTO TaKXKe IOTEeHIINaILHO IT03BOJISIeT
II0JIb30BaTEISIM BIIMATH Ha IOBEJEHUE 3alIPOCOB APYTUX II0JIb30BaTeJIer, 3JI0HAMEPEHHO UJIH CIIy4anHOo.
BBunmy mpeo6iamaHusi HEIOJIHEIX UMEH B 3alpOocax M MX MCIOJIb30BaHUA BHYTPH PostgreSQL, mo6aBUTH
cxeMy B search_path — 1o cyTu 3HAYUT OOBEPSATH BCEM II0OJIb30BaTENAM, MMelOIIUM ITpaBo CREATE B
aTOM cxeMe. Korma BEI BEIIIOJIHSIETE OOBIYHEIM 3aIlpoC, 3JI0HAMEPEHHLIH II0JIh30BaTellb MOXKET CO30aTh
00BEKTH B CXeMe, BKITIOUEHHOM B Balll IIyTh IIOMCKA, ¥ TaKUM 00pa3oM IIepexBaTHIBaTh yIIPaBIeHUE U
BBITIOJIHATH ITPOM3BOIbHEIE QyHKIMKY SQL Kak eciny Obl UX BHIITOIHSIIIA BHI.

IlepBas cxema B IyTH IIOMCKA HA3bIBAETCA TeKyIllel. JTta cxeMa OymeT HCIOIb30BaThCSI He TOJBKO IIpU
IIOMCKEe, HO W IIPU CO3MaHNM 00BEKTOB — OHA OymeT BKJIIOYaTh TAOUIIEI, CO3TaHHBIE KOMaHOoli CREATE
TABLE 6e3 yKa3aHUS CXEMHI.

Yrto06BI y3HATHh TEKYIIUM THUI OKUCKA, BEIIIOJIHUTE CJIEAYIOIIYIO KOMaH/Y:
SHOW sear ch_pat h;
B xoH(uUrypanuu no yMoiadaHuIO OHa BO3BpalllaeT:

search_pat h

"$user", public

IlepBHIl 971€MEHT CCHIJTAETCS Ha CXeMy C MMEHEeM TEKYIIero mojib30oBaTensi. ECIu Takol CXeMBI He
CYIIIECTBYET, CCHIJIKA Ha HEE UTHOPUPYETCS. BTOPO# 3/1eMeHT cchijlaeTcs Ha cxeMy public, KOTOpyio MbI
yKe BUOEIH.

ITepBas cyuecTByIOIas cXxeMa B IYTH IIOMCKa TaKXKe CUYUTAEeTCS CXeMOU II0 YMONYaHWIO OIS HOBHIX
00BbeKTOB. UMEHHO II03TOMYy II0 YMOJIYaHHI0 OOBEKTHI CO37aioTcsi B cxeMe public. IIpu ykazaHuu
HETIOJITHOM CCHIJIKM Ha OOBEKT B JIIOO0OM KOHTEKCTe (IIpu Mogudukanuy Tabiul, U3MeHEeHUN JaHHBIX WU
B 3ampocax) CUCTeMa IIPOCMaTpUBaeT IIyTh IIOMCKA, IT0Ka He HaWJET COOTBETCTBYIOMMN 00beKT. TakuMm
06pa3oM, B KOHPUTypauuy 10 yMOJTYQHUIO HEIIOJIHbIE MMeHa MOTYT OTHOCUTHCS TOJIBKO K O0OBEKTam B
cxeMe public.

Y106nI 7OOABUTH B IyTh HAIILy HOBYIO CXEMY, MBI BHIIIOJTHSIEM:
SET search_path TO nyschens, publi c;

(MBI omyckaeM KOMIOHEHT $user, Tak KakK 30eCh B HEM HeT HeoOXommmocTu.) Temepb MBI MOXKEM
obparmaTthcs K Tabnuite 6e3 yKa3aHUS CXEMHBI:

DROP TABLE nyt abl e;

M Tak Kak nyschena — IepBHIH 3JIEMEHT B IIYTH, HOBBIE OOBEKTHI OyOYT II0 YMOJYaHUIO CO3MaBaThCS B
3TOM cxXeMe.

MEI MOKEeM TaKKe HaIllhuCaTh:
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SET search_path TO nyschens;

Torma MBI GOJIBIIIE HE CMOXKeM ofpamaThbCsi K cxeMe public, He HamucaB IIOJIHOEe MM OOBEKTA.
EpuaCTBEHHOE, 4TO OTNIMYaeT cxeMy public oT gpyrux, 3To TO, YTO OHa CyILIeCTByeT 110 yYMOJIYaHUI0, XOTS
€€ Tak JKe MOXKHO yHOalIUuTh.

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

Kaxk u myist uME€H Talbiull, IIyTh IOMCKAa aHAJIOTUYHO paboTaeT [ajss UMEH THUIIOB JaHHBIX, UMEH (QYHKITUH
¥ UMEH omepaTopoB. FiMeHa THUMNOB HAaHHHIX ¥ QYHKIIMH MOXKHO 3alKcaTh B IIOJTHOM BHIE TakK XKe, Kak
u uMeHa Tabnui. Eciu ke BaM HY2KHO HCIIOJIb30BaTh B BHIPAXKEHUH IIOJTHOE UMSI OoIlepaTopa, OJis 3TOTO
€CTb CIIeIIMaJIbHBIA CII0CO0 — BHI JOJIZKHEI HAIIMCATh:

OPERATOR( #####. #H###HHHE)

Takas 3anuch HeobOxommMa s u30eXXaHHS CHHTAKCHMYECKOH HEeOOHO3HAaYHOCTH. [IpuMep TakKoro
BHIPAXKEHMUS:

SELECT 3 OPERATOR(pg_catal og. +) 4;

Ha IIPAKTHUKE II0JIb30BATEJIN 9aCTO II0JIaral0oTCA Ha IIYTh IIOMCKaA, YTOORI HE IIPUXOOUTIOCH ITNCATh TaKue
3aMBICJTIOBATHIE KOHCTPDYKIIUN.

5.8.4. CxeMbl 1 npaBa

[To yMOJT4aHUIO ITOIb30BATEIIh HE MOXKET 00paIaThCs K 00beKTaM B YyKHUX cxeMaX. YTOOb U3MEHHUTS 9TO,
BJIafieJIel] CXEeMBI [OJI2KEeH [aTh IOJIb30BaTesio mpaBo USAGE myist maHHOM cxeMbl. YTOOBI ITOJIb30BATEIIN
MOTJIM HCIIOJIb30BaTh OOBEKTHI CXEMBI, MOXKET ITOHAJOOHUTHCS HAa3HAYUTDL OOIOJIHUTEJIbHBIE IIpaBa Ha
YPOBHE 0OBEKTOB.

ITomp30BaTEMI0 TAKKE MOXKHO Pa3peIruTh Co3haBaTh OOBEKTHI B CXeMe, He MpUHaajexarmen emy. s
9TOTO0 €My HYXKHO maTh npaBo CREATE B TpeOyemol cxeme. 3aMeTbTe, YTO 10 YMOJIYAHUIO BCE UMEIOT
npaBa CREATE u USAGE B cxeMe publ i c. bnarogaps sTomMy BCe MOIb30BaTEIM MOTYT HOOKIIIOYATHCA K
3amaHHOM 6a3e DaHHBIX M CO3IaBaTh OOBLEKTH B €€ cxeme publ i c. HekoToprie maGioHbI MCIIOTE30BAHU S
TpeOYIOT 3aIPETUTH 3TO:

REVOKE CREATE ON SCHEMA public FROM PUBLI C,

(ITepBoe cnoBo «public» o6o3HaYaeT cxeMy, a BTOPOe O3HaudaeT «KaXKObIM IMOJIb30BaTenb». B mepBom
clydae 3TO UOEHTU(DUKATOpP, @ BO BTOPOM — KJIIOYEBOE CJIOBO, MO3TOMY OHM HaIHWCaHHB B Pa3HOM
perucTpe; BCOOMHUTE yKa3aHuda us [logpasnena 4.1.1.)

5.8.5. CxeMa cMCTeMHOro Karainora

B gomonHeHMe K cxeMe publ i ¢ ¥ cxeMaM, CoO3TaBaeMBIM ITOJIL30BaATEIAMH, JTI00as 6a3a JaHHBIX COTEPKUT
cxeMy pg_catal og, B KOTOPO¥ HaXOOSITCS CHUCTEMHBIE TaOIWIIBI M BCE BCTPOEHHBIE THUIIBI [AHHHIX,
¢dyHKUIMM 1 omepaToOpHl. pg_cat al og pakTUUeCcKM Bcerga SBISAETCS HYaCThIO MYyTH NOMCKa. Ecim maxe
9Ta cxeMa He goOaBiieHa B IIyTh SIBHO, OHA HESIBHO MPOCMAaTPUBAETCs 00 BCEX CXeM, YKa3aHHBIX B ITYTH.
Tak obecriedynBaeTCsI HOCTYITHOCTh BCTPOEHHBIX UMEH ITPHU TI00BIX YCIoBUSIX. OQHAKO BBl MOXKETE SIBHBIM
o6pa3oM mmoMecTUTh pg_cat al og B KOHeIl OyTH IIOMCKAa, €CJIM BaM HYKHO, YTOOBI ITOIb30BaTEIbCKHE
UMeHa IIepeoIpenesisii BCTPOEHHEIE.

Tak KakK mMeHa CHCTEeMHBIX TaOJIWIl HaYMHAIOTCA C Pg_, TaKHe MMeHa JIydllle He KCHIOJIb30BaTh BO
n3bexaHue KOHQIMKTa MMEH, BO3MOXKHOIO IIPH IIOSBIIEHWH B OyOyIlleM CHUCTEMHOH TalJHIEI C TEM
Ke mMeHeM, 4To W Bama. (C myTéMm IIoMCKa MO0 yMOIYaHWIO HEeIOJHas CCHIJIKa OymeT BOCIPHHSITA
Kak oOpallleHHe K CHUCTeMHOM Tabmuie.) CucTeMHBIe TAOMUITLI OyOyT M Hajbllle COmepXaTh B MMEHH
MIPUCTABKy Pg_, TaK YTO OHM He OyOyT KOH(MIUKTOBATH C HEMOJIHEIMH MMEHaMH II0JIb30BaTeIbCKUX
TabJIUII, eCIK ITI0Ib30BaTeIM CO CBOEM CTOPOHH He OyOyT MCIIOIb30BaTh IPUCTABKY Pg_.

5.8.6. LLIaG/s1OHbI UCNONBL3OBaHUA

CxeMaM MOXKHO HAWTHM MHOXKECTBO IIpUMeHeHuu. [II9 3amuTel OT BIUSHUS HEOOBEPEHHBIX
IMOJTb30BaTeJIed Ha MOBeIeHHe 3allPpOCOB OPYTHUX IIOIb30BaTejied IpemjaraeTcsi wabsi0H 6e30NdcHO20
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UCNO/Ib308AHUSI CXeM, HO €Clu S5TOT IIabJIoH He HOpUMeEHseTCs B 0al3e [OAaHHBIX, IIOJIb30BATEJIH,
XKesaoiyre 0e30MacHO BBHIIOJIHATH B HEHW 3alpOCH, OOJIXKHBI OyOyT NTPUHUMATH 3alUTHBIE MEPHI B
HadaJsie KaXJO0ro ceaHca. B 4aCTHOCTH, OHU [OOJIXKHEL HQUWHATh KaX[ObIM CeaHC C IPUCBOEHUS IIyCTOTO
3HAYEeHUs IIepeMeHHOI search_path wunu Kakum-nubo OpyruM o0pa3oM ymansaTh u3 search_pat h
CXeMEBI, OOCTYIHBEIE [JIg 3alMCU OOBIYHBIM ITO/Ib30BaTesIM. C KOHQUTypanueld 0 YMOJIYAHUIO JIETKO
peanu3ylTcs CIeOyIomue 11abI0Hbl MCII0Ib30BAHU A :

e OrpaHuuYuTh OOBIYHLIX I0JIL30BaTEIEN TUYHBEIMU cxeMaMu. [I71 pean3aliuy 3TOT0 IIoAXona
BHITONTHUTE REVOKE CREATE ON SCHEMA public FROM PUBLI Cu co3panTe Oy KaXXagoro
IMOIb30BaTeNIsI CXeMy C ero uMeHeM. Kak Bhl 3HaeTe, IyTh ITOKCKaA 110 YMOJTYaHUIO HAYUHAETCS C
uMeHHU $user, BMECTO KOTOPOI'O IIOACTABJIETCA UMS I10Ib30BaTesisA. TakuM o6pa3omM, ecjii y Bcex
Iojb30BaTesieil OyOeT oTHenbHAasd cXxeMa, OHU [0 yMOoI4aHuio 6ynyT oOpaIaThCs K COOCTBEHHBEIM
cxeMmaM. [IpuMeHsas 3TOT m1ab70H B 6a3e, K KOTOPOU yKe MOTJIM NOOKJTIOYAaThCS HeOBEPEHHEIE
II0JIb30BATENH, ITPOBEPLTE, HET JIU B cxeMe public 06HEKTOB C TAKUMHU XKe UMeHaMH, KaK Yy 00beKTOB
B cxeMe pg_cat al og. IToT 11abJI0H ABAAETCS 111a67I0HOM 6€301aCHOT0 MCIIOIL30BaHUSA CXEM, TOJIBKO
€CJIM HUKaKO# He[JOBEPEHHLIN IT0JIb30BaTe/b He SIB/ISETCS BilafieblleM 0a3bl JaHHBIX U He UMeeT
npaBa CREATEROLE. B nmpoTuBHOM ciydae 6e30MacHoe UCIOJIb30BaHME CXeM HEBO3MOIKHO.

* Vpanuthk cxeMy public ©3 myTu nmoucka no ymMoad4aHuio0, U3MEHUB post gr esql . conf UM BHITIOJTHUB
KoMaHnoy ALTER ROLE ALL SET search_path = "$user". Ilpu 3TOM BCe IIO-IPEXKHEMY CMOT'YT
co3gaBaTh 0OBEKTHI B 001IIel cxeMe, HO BEIOMpPAThCS 3T 00BEeKTHl OyAyT TOJBKO 10 ITOJTHOMY MMEHHU,
co cxeMmoli. Torga Kak oOpaliaThecs K TabaullaM 110 IOJTHOMY MMEeHU BIIOJIHE JOIyCTHMO, oOpalieHus
K GYHKUIMSAM B 001Iel cxeMe BCE ke OynyT HeOe30maCHbBIMU WU HeHaOEeKHEIMU, [I09TOMY eCTu Bh
co3gaéTe GYHKUIMU WU PacIIupeHus B cxeMe public, npuMmensiiTe nepsuiil mabnoH. Ecinu ke HeT,
9TOT 11a6JIOH, KaK U IEepPBHIH, 6e30IIaceH IIPU YCJIOBUYU, YTO HUKAKON HeJIOBEPEHHLIN I10JIh30BaTED
He ABISeTCS BlagesblleM 0a3bl MaHHBIX U He uMeeT mpaBa CREATEROLE.

e CoxpaHUThH IIOBEJIEHUE II0 YMOJTYaHUI0. Bce moJib30oBaTeny HesIBHO o0paraloTcs K cxeMme public.
Tem caMBIM UMUTUPYETCA CUTyallud C IIOJTHBIM OTCYTCTBHEM CXEM, YTO IIO3BOJISAET OCYIIECTBUTH
IJIaBHEBIM ITepexon U3 cpenbl 6e3 cxeM. OmHaKO AaHHBIN ITabJIOH HU B KOEM CJIy4dae Hejlb3sl CUUTaTh
6e3onacHbeIM. OH IOOXOOUT, TOJILKO €CJiu B 0a3e MaHHBIX MMEEeTCs BCET0 OOUH NTUO0 HECKOJILKO
DOBEPAIOIINX OPYT OPYTY IOJIb30BaTesleH.

ITpu 11060M ITOOXOe, yCTaHABINBAs COBMECTHO UCIIOIb3yeMEIe ITPUI0KEeHUS (TabIHUITE, KOTOPhIE HY2KHEI
BCEM, IOIIOTHUTEIbHEIE PYHKIIUH CTOPOHHUX Pa3pabOTUYMKOB U T. [I.), IOMEIIaiTe UX B OTIeIbHEIE CXEMHI.
He 3abymbTe maTh OPYTHUM IIOJIL30BATENSIM IIpaBa OJIA OOCTyIIa K 3TUM cxeMaM. Torga II0JIb30BaTesd
CMOTYT 00pallaThbCs K 9TUM [IOIIOIHUTEILHEIM 00heKTaM II0 IIOJTHOMY UMEHH WU IIPHU XKeJIaHuK T00aBsIT
9THU CXEMHEI B CBOM IIYTH IIOHCKA.

5.8.7. NepeHOCUMOCTb

Craumapt SQL He mommepzkuBaeT oOpallleHue B OOMHOM CxeMe K pPa3HBIM 00BbeKTaM, MpPuHaIIezKalluM
pa3HBIM Ionb3oBaTenssM. bosee Toro, B psge peanusanumii CYB]I Henb3sd co3maBaTh CXEMBI C
UMEHEM, OTJIMYHBIM OT MMeEHHU Bjapenblia. Ha npaktuke, B CYB]l, peanu3yiomux TOJIBKO 0a30BYIO
MOANEPKKY CXEM COTJIaCHO CTaHAApTy, KOHIEMNIHWU I10Ib30BaTejIsi M CXeMbl O4YeHb OMu3Ku. TakKuM
o0pa3oM, MHOTHE II0JIb30BATEJIM IOJIaTai0T, YTO IIOJTHOE HMS Ha caMoOM [eje oOpa3yeTcs Kak
HHHHE . . ##. Y uMeHHO Tak OymeT BecTH cebs1i PostgreSQL, ecnu BB CO3mamuTe
CXeMEBI OJIsi KaKIOoro II0JIb30BaTesls.

B crampapte SQL HeT m moHATHSA CcXeMbl public. i MakCcuMalbHOTO COOTBETCTBUS CTaHIApPTY
UCIOJIb30BaTh cXxeMy publ i ¢ He cnenyer.

Koneuno, ects CVYB]l, B KOTOpHIX BOOOINEe HE pPeaju30BaHBl CXEMBI WM MPOCTPAHCTBA WUMEH
TMOAIEPKUBAIOT (BO3MOXKHO, C OTpaHWYEHUSIMH) obOpaleHus K ApyruM Oa3aM OaHHBIX. Eciu BaMm
moTpebyeTcst paboTaTh C 3TUMHU CUCTEMAaMU, MAaKCUMAJTbHOM TEPEHOCUMOCTH BB IOCTUTHETE, BOOOIIE HE
HUCTIONB3YST CXEMHI.

5.9. HacnepoBaHue
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PostgreSQL peanusyeT HaciemoBaHHE TAOIHI], YTO MOXKET OBITh ITOJIE3HO OIS IPOEKTUPOBIIUKOB 0a3
maHHBIX. (CTaHmapT SQL:1999 u Oonee IMO3mHME BEPCHUU OMIPENEsITIOT BO3MOXKHOCTL HaCIeoOBaHUS
THUIIOB, HO 3TO BO MHOT'OM OTJIMYAETCSA OT TOT'0, YTO ONMCAHO 371eCh.)

IlaBaliTe Ha4YHEM CO CJIeAYIOIIETO IIPUMepa: IIPEAIIo0XkKHUM, YTO MBI CO3HaéM MOJENb HaHHBIX OIS
ropomoB. B Kaxpaom ImITaTe eCTh MHOXKECTBO TOPOHNOB, HO JIMIIb OOHA CTOJMIA. MBI XOTHUM HMETh
BO3MOZKHOCTb OBICTPO ITONyYaTh I'OPOM-CTOJIMILY AJISA JIFOOOTO ITaTa. DTO MOXKHO CHejiaThb, CO3aB [BE
TaOIUIBI: OOHY IJIS CTOJIMI] IIITATOB, a OPYTYIO AJIsI TOPOMOB, HE SABASIOMINXCS cTomuuaMu. OgQHAKO, YTO
IesnaThb, €CJIM HaM HYXKHO ITOJIy4YUTh MH(pOpMaluio o 1000M ropoge, 6yab TO CTOJHUIIA ITaTa MU HET?
B pemrenun 3To# mpo6GiieMBl MOXKET ITOMOYb HacjiefoBaHMe. MuI onpemenuM Tabmuity capital s Kak
HacJIefHUKa Ci ti es:

CREATE TABLE cities (

name t ext,
popul ati on fl oat,
el evation i nt - - H H#HHA

)

CREATE TABLE capitals (
state char (2)
) INHERI TS (cities);

B aTtom cmyuae TaGnuiia capital s Hacsiedyem Bce CTONOLBI CBOEM POOUTEIILCKON TaONMHMLEL, Cities.
CTONHIIL IITATOB TaKXKe UMEIOT NOIOJIHUTEJIbHEIM CcTOoJIOeI] St at e, B KOTopoM OyIeT yKa3aH IITarT.

B PostgreSQL Ta6nuiia MOXKeT Hac/IeOBaATHCS OT HYJIS UJIM HECKOMbKUX APYTUX TAaOJIHII, @ 3aTTPOCH MOTYT
BHIOMPATH BCE CTPOKU POOUTENTECKOM TAaGIUIIEI UTH BCE CTPOKM POOUTETbCKON M BCEX MOYEPHUX TaOmIuUII.
IMTo ymom4aHWIO TPUHST MOCJIEOHUNW BapuaHT. Hampumep, CAedymouil 3ampoc HaWgET Ha3BaHUS BCEX
TOPOJIOB, BK/IIOYAS CTOUITH IIITATOB, PACIIOIOKEHHBIX BhIte 500 GyTOB:

SELECT nane, el evation
FROM cities
VWHERE el evati on > 500;

st maHHBIX U3 BBegeHus (cM. Pa3nen 2.1) oH BBIOACT:

nane | elevation
___________ .
Las Vegas | 2174
Mari posa | 1953
Madi son | 845

A cnepyromui 3anIpoC HaXOOUT BCE ropopda, KOTOPhEle HE SABISIOTCS CTONHIIAaMHM IITATOB, HO TaKXe
HaxomAaTcs Ha BeicoTe Bhinie 500 pyToB:

SELECT nane, el evation
FROM ONLY cities
VWHERE el evati on > 500;

nane | elevation
___________ P,
Las Vegas | 2174
Mari posa | 1953

3mech kKmoueBoe c1oBOo ONLY yKa3bIBaeT, YTO 3aIPOoC MOIKEH NPUMEHSIThCS TONbKO K Tabmuiie citi es,
HO He K TabmuIilaM, PacIlOoIOKEHHBIM HUXKE Cities B mepapxXuu HacJleOoBaHUS. MHOTHE OllepaTopHI,
KOTOpHBIe MH yKe obcynunu, — SELECT, UPDATE u DELETE — mopmaep>KuBaloT KJIloueBoe CJI0BO ONLY.

BHI TakXe MoxKeTe MOOABHUTh IIOCJIe UMeHU TAaGIHUIE *, YTOOBI IBHO yKa3aTh, YTO MOJIZKHEI BKITIOYAThLCS
¥ JoYepHIe TaOIUIIh:

SELECT nane, el evation
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FROM ci ti es*
VWHERE el evati on > 500;

Yka3niBaTh * HE 065{3aTeano, TaK KakK TellepPb 3TO IOBEAEeHUNEe BCeraa I1ogpa3yMeBaeTCd 110 YMOITYaHHUIO.
OpHako Takas 3aluch BCE eH_Ié ImognepzXKuBaeTCd Ojid COBMECTHMOCTH CO CTAapbkIMKU BE€PCUAMHU, I'Ie
II0OBeJeHne 110 YMOJIYaHHUI0 MOT'JIO OBITH U3MEHEHO.

B HEeKOTOPHIX cUTyalusax 6pIBaeT HEOOXOOUMO Y3HATh, U3 KaKoM TabmuIlkl BbIOpaHa KOHKpPEeTHas CTPOKa.
[I71s1 3TOTO BBl MOZKETE BOCIOJIL30BAThCSA CUCTEMHBIM CTOJIOIIOM t abl eoi d, MPUCYTCTBYIOMWIMM B KaxKI0M
Tabnuie:

SELECT c.tabl eoid, c.nane, c.elevation
FROM cities c
VWHERE c. el evati on > 500;

9TOT 3aIllPOC BHIOACT:

tabl eoid | nane | elevation
__________ o
139793 | Las Vegas | 2174
139793 | Mariposa | 1953
139798 | Madi son | 845

(Ecriu BB TIOTIBITAETECH BHITIOITHUTH €r0 y cebsi, CKOpee BCETro BHI MOJyuuTe apyrue 3HadeHus OID.)
Co6cTBEHHO MMeEHA TabJIUIl Bl MOXKETE MOTy4YUTh, 0OPAaTUBIIUCH K pg_cl ass:

SELECT p.relnane, c.nanme, c.elevation
FROM cities ¢, pg _class p
WHERE c. el evati on > 500 AND c.tabl eoid = p.oid;

B Pe3yJIibTaTe BHI IIOJIYHYHUTE:

rel name | name | elevation
__________ e
cities | Las Vegas | 2174
cities | Mariposa | 1953
capitals | Madi son | 845

Tot ke 3¢ddeKT MOKHO MOJIYYUTh APYTUM CIOCOOOM, MCIIONb3ys ajlbTEPHATUBHBLIN TUI I egcl ass; mpu
9ToM OID TabmuIlkl BHIBOOUTCS B CUMBOJILHOM BUIIE:

SELECT c. tabl eoi d::regcl ass, c.nane, c.elevation
FROM cities ¢
WHERE c. el evati on > 500;

MexaHM3M HacJIegoBaHMS He CIocoO0eH aBTOMATHUYECKH pacupenessaTh HaHHbie KoMaHpm | NSERT umu
COPY mo TabnullaM B MepapXuM HacjiemoBaHuA. [IoaToMy B HalmleM mpuMepe 3TOT omepaTtop | NSERT He
BBITIOJTHUTCS :

I NSERT I NTO cities (name, popul ation, elevation, state)
VALUES (' Al bany', NULL, NULL, 'NY');

ME&1 Mornu HafesIThCS Ha TO, YTO HaHHBIe KAaKUM-TO 00pa3oM momnanyT B Tabnumy capit al s, Ho aToro He
nmpoucxonuT: | NSERT Bcerzia BCTaBiIsieT JaHHBIE HEIIOCPENCTBEHHO B yKa3aHHYIO Tabnuily. B HEKOTOPEIX
cnydasix mobaBiisieMble aHHbIE MOXKHO IIEPEeHANPaBiIsaTh, UCIIONIb3ys mpaBuna (cMm. I'maBy 41). OgHaKO B
HaIlleM cjIy4ae 3TO He IIOMOXKET, TaK KakK TabiuIa ci ti es He comepKuT cTonbIa st at e 1 KomaHga OymeT
OTBEPTHYyTa OO IPUMEeHEeHHUs [IpaBuia.

[ouepHue TaGIUILI aBTOMATHYECKH HACJIEeOVIOT OT POOUTENbCKOM TaOIMUIIEI OTPaHUYEHUS-ITPOBEPKU
u orpannuyenussi NOT NULL (ecnu TonbKo [yisi HUX He 3amaHo ssBHO NO | NHERI T). Bce ocTanbHBIE
orpaHMYeHUs (YHUKaIbHOCTU, IEPBUYHBIN KIII0OY U BHEUIHME KJII0OYU) He HaClIeayIoTCs.

Tabnuila MOXKeT HacJIeIoBaThCSI OT HECKOJIbKUX POOHUTENILCKMX TAOIHI, B 9TOM Ciydae oHa OymeT
00begUHATL B cebe Bce CTOJNOIBI 3THX TAONIMI, a TakK»XXe CTOJIOILI, OMMCaHHLIE HEIOCPEeOCTBEHHO B
eé ompegenenuu. Eciu B ompefeneHUsX POOUTENbCKUX M HOoYepHeH TabIuI[ BCTPETSITCS CTOJIOIBI C
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OOHUM HMEHeM, 3TH CTOIOIE OyOyT «00beIuHEeHBI», TaK YTO B JOoYepHeH Tabjulle OKaXKeTCSH TOJBKO
omguH cTonbel. YToOBI TakKoe oObemuHeHMe OBIJI0O BO3MOXKHO, CTOJIOIBI MOJIZKHBI MMETh OOMHAKOBBIH
TUII OAaHHBIX, B IIPOTHBHOM CJIydae HOpPou30umET ommbKa. Hacrnemyemble OrpaHUYEeHHUS-IIPOBEPKU U
orpanndenuss NOT NULL o6benuHsII0TCS MOOOOHEIM 06pa3oM. Tak, Hampumep, o0beUHSIEeMBIH CTOJI0er]
monyuuT cBoiicTBo NOT NULL, ecnu Kakoe-mu00 U3 IIOPOXKOAIONINX €T0 OlIpedesieHu UMeeT CBOMCTBO
NOT NULL. OrpaHu4YeHHUSI-TPOBEPKH OOBEeIUHSIIOTCS, €CJIH OHU MMEIOT OOUHAKOBEIE MMEHa; HO eCIIH UX
YCIIOBUSI PA3IMYAIOTCS, IIPOMCXOOUT OIINOKA.

OTHolLIeHWEe HacJelMoBaHUSA MexXpAy TabmuilaMu OOBIYHO yCTaHaBJIMBAETCS MHPU CO3TaHUU [OoYepHem
TabIUIBI C MCHOJIb30BaHMeM IpemioxeHus | NHERI TS omepatopa CREATE TABLE. [pyro# crmoco0
no6aBUTh TaKOe OTHOINEHME IJig TaOmuIbl, ONpPEeHesIEHHOM IOAXOOAIIMM 00pa3oM — UCIO0JIL30BaTh
| NHERI T ¢ ontepaTtopoMm ALTER TABLE. [Insa atoro 6yayiias mouepHsas Tabmuila JoIXKHa yXKe BKII0YaTh
Te e CTOJNOUH (C COBIAZamIIMMM MMEeHaMM M TUIIaMM), YTO M poOuTenbCcKas Tabnuma. Takke oHa
OOJIKHa BKJIIOUATh aHAJIOTUYHBIE OTPAHMYEHUSA-TIPOBEPKU (C TeMU Ke MMeHaMU U BBIPaKEeHUSIMU).
Yoanuthk OTHOILIEHUE HacClegoBaHUSA MOXKHO C IIOMOLIbI0 yKaszaHuss NO | NHERI T omepartopa ALTER
TABLE. [IunamMmuueckoe mobaBJieHue U yOaJieHue OTHOIIEHUM HacJiemoBaHUS MOKET OBITH IIOJIE3HO IIPU
peanusaiuu CeKIuoHupoBanusa tTabmui (cMm. Pasgern 5.10).

st co3manust TabnIULE], KOTOPAs 3aTeM MOXKET CTaTh HACJIEOHUKOM OAPYTroH, yooOHO BOCIIOIB30BAThLCS
npennoxenueM LI KE omepaTtopa CREATE TABLE. Takast KoMaHaa CO30aCT HOBYIO TaOIUIy C TeMH Ke
cTon0IlaMM, YTO MUMEIOTCS B UCXOOHOU. Ecim B mcxomHO#M TaGIMUEl OIpenesieHkl orpaHudeHust CHECK,
OJISI CO3TAHUS MOJTHOCTBI0 COBMECTUMOM TaOJIUIIEI UX TOXKE HYXKHO CKOIMMPOBATh, M 9TO MOXKHO CHENIATh,
mo6aBuB K mpenimoxkenuio LI KE mapameTp | NCLUDI NG CONSTRAI NTS.

PopuTenbckyio TabnuIly HeJb3s yHOaAlIUTh, MOKa CYIIECTBYIOT YHAcliefqoBaHHBIE OT Heé€. [Ipu 3ToM B
modyepHUX Tabnmuuax Heab3s YAaasaTh WM MOOUUIUPOBATHL CTOOLEI MM OTPAaHUYEHUS-IIPOBEPKH,
yHacnefgoBaHHbBIE OT POOUTENLCKUX Tabmuil. Eciu BBl XOTUTE yHaauTb TabJIMIy BMECTe CO BCEMHU €€
MIOTOMKaM¥, 3TO JIETKO chenaTh, H00aBMB B KOMAaHOY yHOaJeHUs POOUTEJILCKON TaljUIBEl IapaMeTp
CASCADE (cM. Pazpgen 5.13).

ITpu U3MEHEeHHUSX ONIpPeIe/IeHu U orpanndeHuit cTonooB koMmauma ALTER TABLE pacuopocTpaHsieT 3TH
U3MEeHEHWs BHU3 B MepapxuM HacliemoBaHus. OOHAKO yOoaauTh CTONOIL], YHACIEZOBAaHHEIE HOYEPHUMU
TabGIUIlIaMM, MOXKHO TOJIBKO C IIOMOIIILI0 TapaMeTpa CASCADE. ITpu co3maHUM OTHOIIEHWM HACJIeOqOBaHUS
KoMaHOa ALTER TABLE ciemyeT TeM Ke OpaBuUiIaM OOBbeOWHEHUs OyOIHUPYIOIIUXCS CTOJIOIIOB, UTO U
CREATE TABLE.

B 3anpocax ¢ HacnegyeMbIMH TabullaMu ITPOBEPKa MPaB JOCTYIIA BHITIOJTHSAETCS TOJIBKO B POAUTENbCKOM
tabnuie. Tak, HanpuMmep, Hanuume pa3pemerHus UPDATE st TaGuLEL Ci t i es mogpa3yMeBaeT IpaBo Ha
U3MeHeHUe CTPOK U B Tabjuile capital s, Korma 9To U3MeHeHUe OCYIIeCTBAsIeTCs depe3 cities. Tem
CaMBIM TIOIIEPKUBAETCS BUAMMOCTh TOT'0, YTO laHHbIE HAXOMSATCS (TaKXKe) B pomuTeIbCcKoM Tabnuie. Ho
U3MEHUTDb NaHHBIE HETIOCPEICTBEHHO B Tabmulle capit al s Hemb3s1 6€3 HOIOTHUTENBHOI'O Pa3pelleHus.
9TO IIpaBUJIo UMeeT OBa UCKIIOUeHusI — KoMaHabl TRUNCATE u LOCK TABLE, Ipu BBEIIIOJTHEHUU KOTOPBIX
BCerfa MPOBEPSIOTCS Pa3pelleHus U OJis qoYepHUX Tabmull (To ecTh npsiMoe obpallleHre K Tabauiam u
KOCBEHHOe€, Yepe3 POOUTENIbCKYI0, 00pabaThIBalOTCS OOUHAKOBO).

I[TogoOHEIM 00pa30M, IMMOIUTHKM 3allUTHl Ha yPOBHE CTPOK (cM. Pasmen 5.7) mist POOUTENbCKOM
TaOIUITBI TPUMEHSIIOTCS K CTPOKaM, IOJIydaeMBbIM M3 [OYEPHHX TalJull IIPU BHITOTHEHWH 3alrpoca
C HacjemoBaHueM. [IONMUTHKY Ke [OOoYepHUX TabIIHI, eClIX OHU OIIpedesieHbl, OeHCTBYIOT TOJIBKO
Korga Takue TaOMWITHI SIBHO 3adeHMCTBYIOTCS B 3aIpoce; B 3TOM CIy4Yae BCe MOJIMTHUKH, CBSI3aHHBIE C
POOUTEeNTbCKUMHU TaOIHUIIaMu, UTHOPUPYIOTCS.

Ctoponnue Ttabmnuikl (cM. Pasgen 5.11) MOryT TakXe BXOOWTH B HepPapxyi0 HacCJIelOBaHUSA Kak
poOuTeNnbCKUE UK NoYepPHUE TabJIUIIE], TaK JKe, Kak U o6bryHbIe. ECiu B nepapxuio Hacaeq0BaHUs BXOTUT
CTOpPOHHAS Tabnuila, BCe Omepaluy, He NMoaagepXKuBaeMble e, He OYOYT NOOOEePKUBATLCSA Mepapxuei B
1IeJIoM.

5.9.1. OrpaHuyeHus

3ameTbTe, UTO He Bce SQL-koMaHmbI MOTyT paboTaTh C HepapxXusMu HacnegoBaHus. KoMaHIHI,
BBITIOJIHSIONINE BHIOOPKY HAHHBIX, M3MEHEHNE HAaHHBIX WM MOOuUGUKAINIO cxeMbl (Hampumep SELECT,
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UPDATE, DELETE, GonpmmHCTBO BapwaHTOB ALTER TABLE, Ho He |INSERT m ALTER TABLE
RENAME), OOGBIYHO II0 YMOJIYaHHIO 0OpaOaTHIBAIOT HaHHBIE OOYEPHHX TabIHUI] U MOTYT HCKJIIOYaTh
WX, €CIIH IOoOmepzKuBaioT yKasaHue ONLY. KomaHObI Oist oOCIy2KMBAaHMWS M HACTPOUKH 0a3bl HaHHBIX
(mampuMep REI NDEX u VACUUM) OOGBIYHO PaboTaioT TOMBKO C OTHENbHHEIMU (QHU3UYECKUMU TaOIUIlaMU U
He IIoOaep2KuBaioT PEKYPCUBHYIO 00paboTKy OTHOILIEHUI HacaemoBaHus. COOTBETCTBYIOIIEe IOBeIeHHe
KaXXIOo¥ KOMaHOH onrcaHo B e€ crupaBke (Komaugsr SQL).

Bo3MOXXHOCTH HACJIEOOBaHUS CEPLE3HO OTPAaHWYEHBl TEM, YTO HHAOEKCH (BKJIOYasi OTPaHUYEHUS
VHUKAJIPHOCTHA) ¥ OTPAaHUYEHUS BHEIIHWX KITIOYEW OTHOCHATCS TOJIBKO K OTHENbHBIM Tabmumam, HO
He K UX IMOTOMKaM. DTO KacaeTrcss 00emX CTOPOH OTPaHWYEHWN BHEITHWX Kio4ed. TakuMm o6pas3om,
MIPUMEHUTEJIFHO K HaIlleMy TPUMEDY:

e Ecmu MbI 00BsIBUM Ci ti es.nane ¢ orpanudernueM UNI QUE unu PRI MARY KEY, 9TO He IoMelIaeT
mo6GaBuUTh B TabUIly capi t al S CTPOKM ¢ Ha3BaHUSIMU I'OPOMIOB, YKe CYIIECTBYIOIIUMU B TabmuIle
cities. Y atu ny6nupyloumecs CTPOKHU 10 YMOJTYaHUI0 OyIyT BEIBOOAUTLCS B pe3yIbTaTe 3allpoCoB
K ci ti es. Ha memne tabmuila capi t al s mo ymom4yasuio Boob1e He OyeT comepkaTh OrpaHUYeHUe
VHUKaJIBHOCTH, TaK 4YTO B HEHM MOI'YT OKa3aThCSA HECKOJIbKO CTPOK C OOHUM Ha3BaHUEeM. XOTs
BBHI MOJKeTe o0aBUTh B capi t al S COOTBETCTBYyIOIIEE OTPAaHUYEHNE, HO 3TO HE IIPENOTBPATUT
oyOnupoBaHUe Tpu OObeIUHEHUM C Citi es.

¢ TlogoGHBIM 0Opa30oM, eCiIM MBI YKazKeM, 4TO Ci t i es.nanme ccruitaetrcss (REFERENCES) Ha KaKylO-TO
OpyTyio Tabiuily, 3TO OrpaHuYeHne He OymeT aBTOMAaTHYeCKH PacopoCTpaHeHo Ha capital s. B
9TOM CIIy4ae pelleHneM MOXKEeT CTaTh IBHOe moOaBlIeHHe TaKoro Xe orpaHudyeHusi REFERENCES B
Tabmuiry capi tal s.

» Ecnu BH cuenaeTe, 4TOOBI CTONOEL APYroM TabIUIE CChIIANCA Ha Ci ti es(nane), B 9TOM CTOJIO1Ie
MOXKHO OymeT yKas3bBaTh TOJILKO Ha3BaHUS I'OPOAOB, HO HE CTONHI. B 5TOM cilydae XOpOIIero
pellleHus HeT.

HekoTopass GbyHKIMOHAILHOCTh, HE peayiM30BaHHAS [JI MepapXuil HacJledoBaHUS, pealn30BaHa [JIS
meKJIapaTUBHOTO CEKITMOHUPOBaHUs. [1oaToMy 006s3aTebHO B3BEChTE BCE 3a U MPOTHB, MPEXOe YeM
MIPUMEHSATh B CBOUX MTPUIIOKEHUAX CEKITMOHUPOBAHNE C UCII0Ib30BaHNEM YCTAaPEBIIIET0 HAaCIeNOBaHUSI.

5.10. CeKuMoHMpoOBaHue Tabnuy,

PostgreSQL mommepzkKuBaeT IIPOCTOE CEKIIMOHUPOBaHUe Tabiwuil. B 3ToM pa3mesie omuCHIBaeTCs, KaK U
moyemy OBIBAET MOJIE3HO IPUMEHSTh CEKIIMOHNPOBaHUE IIPU IPOEKTUPOBAaHUY 0a3 JaHHHIX.

5.10.1. O630p

CekIIMOHUPOBaHUEM MHAHHEIX Ha3BIBaeTCs pa30ueHue OOHONW OOJILIION JIOTHYECKOW Talauilkl Ha
HECKOJIbKO MEHBINX (U3NUUYECKUX CeKInii. CeKIIMOHUPOBAHNE MOXKET IIPUHECTH CJIIeOYIOIIYIO IIOIb3Y:

* B ompemenéHHBIX CUTYyaIlUSIX OHO KapAWHAIbHO YBEIUYUBAET OLICTPOAEHCTBHE, 0COOEHHO
Korpga OOJIBIIION IIPOIIEHT YaCTO 3allpallliBaeMbBIX CTPOK TAaOIHUITBI OTHOCUTCS K OTHOM WM JIMIIh
HECKOIBKUM ceKIusiM. CEeKIIMOHUPOBaHUeE 10 CYTH 3aMeHsIeT BePXHUE YPOBHHU JePEBbEB UHIEKCOB,
4TO YBEJIMYHBAET BEPOSITHOCTb HAaX0XOeHUs Haubojiee BOCTPeOOBaHHBIX YaCcTel UHIEKCOB B
MMaMsTH.

e Korpma B BEIOOpPKE WIKM H3MEHEHHM HAHHLIX 3a/leicTBOBaHaA OOJIbIIas YacTh OMHOM CEKIUH,
MIPOU3BOOUTEILHOCTL MOXKET BO3PACTH, €CJIK OYIeT BHIIOIHITLCS IIOCIeN0BaTe/IbHOe CKAaHUPOBaHUEe
9TOH CEKIINH, a He IIOKUCK M0 UHOEKCY, COIIPOBOXOAEMEIN IIPOU3BOILHLIM UYTeHHEM JTaHHBIX,
pa30pOCaHHEIX IO BCel Tabuiie.

e MaccoBy!o 3arpy3Ky U yHOaJjieHue JaHHBIX MOXKHO OCYIIECTBIIATh, H00aBJIsAS U yAassas CEKIIUH,
€CJIM TaKOM BapMaHT UCIOJIb30BaHMS ObII MPEOYCMOTPEH IPU TPOEKTUPOBAHUN CEKITUM.
Ynanenue oTmenbHOU cekluu KoMaHmou DROP TABLE u metlictBue ALTER TABLE DETACH PARTI TI ON
BBITIOJTHAIOTCS TOopa3no OrICTpee, 4YeM aHaJIOTUYHAas MaccoBas olepauus. OTH KOMaH/Ibl ITOJTHOCTHIO
HUCKJII0OYal0T HaKJIagHBIE PacXonbl, CBA3aHHBIE C BhIIoHeHHeM VACUUMIIOCIe MaCCOBOU oIlepalnuu
DELETE.

* Pepgko HCIIOJIb3yeMEbI€ NaHHbIE€ MO2KHO II€PEeHeCTH Ha 0oJiee memiéBrie U MeOJIeHHbIe HOCUTEIIH.
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Bcé 3TO 0OGBIYHO MOJIE3HO TOIBKO OJI 0YeHb Oombmmx Tabmuil. Kakme MMEeHHO TabGIuIlBI BRIMTPAIOT OT
CEKIIMOHMPOBAHUS, 3aBUCUT OT KOHKPETHOTO IIPUJIOKEHHUS, XOTS, KaK IIPABUJIO, 9TO CIENYET IPUMEHSATh
st Tabmui], pa3Mep KOTOPHIX npeBrimaeT o6séM O3Y cepsepa.

PostgreSQL npepnaraeT noggepkKy CIEOYIOIINX BUOOB CEKIIMOHUPOBaHUA:
CekMOHUPOBaHMeE 110 Uana3oHaMm

Tabnuna ceKIUMOHUPYyeTCSa II0 «Orala3oHaM», OIPeNeNIEHHEIM II0 KITI0YeBOMY CTOIOIY Wi Habopy
CTOJNIOIIOB, ¥ He IepeceKaIIuMcs Apyr ¢ apyroM. Hampumep, MOXKHO CEKIIMOHMPOBAThL NaHHBIE 110
IuaraloHaM JaT MJIM 10 Auana3oHaM UOeHTU(PHUKaTOPOB ONpPeNesIEHHBIX OU3Hec-00beKTOB. ['paHUITE
KaXKOooro guara3oHa CYMTAIOTCS BKIIIOYAKIIMMU HHUXHEe 3HauYeHUHe U HUCKIIYAKIIUMU BEepXHee.
Hampuwmep, ecnu ojis epBoOU CEKIIMU 3aaH OUAaNa30H 3HadeHUY oT 1 mo 10, a gis BTOpoud — oT 10
IO 20, 3HaueHUe 10 OTHOCUTCSA KO BTOPOU CEKIIUH, a He K IIePBOM.

CGKHI/IOHI/IpOBaHI/Ie II0 CITUCKY

Taﬁnuua CEeKIIMOHHUPYETCA C IIOMOIIBIO CIIMCKa, SABHO YKa3HIBAKIIIEero, KaKne 3Ha4Y€HHUd KJII04Ya
IOJIXKHEI OTHOCUTBCS K KaXKIIOM CEeKITNHU.

CeKIIMOHUPOBAHUE TI0 XEIITy

Tabnuila CEeKIMOHUPYETCS IO OMPEeNeJIEHHBIM MOMYJISM M OCTaTKaM, KOTOpPhle YKa3hIBAIOTCS [JIs
Kaxmou ceknuu. Kaxxmast CeKIMsS COIEPKUT CTPOKHU, OJIsT KOTOPHIX XeII-3HaYeHue Kirroua pa3bueHus,
IeJIEHHOEe Ha MOMYJb, PaBHSETCS 3aJlaHHOMY OCTaTKYy.

Ecnu BaleMy mpumoxkeHuo TpebyioTcs apyrue GopMbl CEKIIMOHUPOBAHUSI, MOXKHO TaKxXXe IMPUOETrHYTh
K albTEPHATUBHBIM peanu3aliisaM, C MCIOIb30BaHHEM HACIedOBaHUS U mpenctaBieHui ¢ UNI ON ALL.
Takue moaxomsl gar0T THOKOCTH, HO He [al0T TAKOT0 BEIMTPHIIIA B MPOU3BOOUTENBHOCTH, KaK BCTPOEHHOE
OeKJlapaTUBHOE CEeKIIMOHUPOBaHUE.

5.10.2. leknapaTuBHOe CEKUMUOHUPOBaHUue

PostgreSQL no3BonsieT meKaIapupoBaTh, YTO HEKOTOpPas Tabuila pasfensaeTcs Ha ceKiuu. Pa3nenénHas
He CceKIuu Tabnuila Ha3bBAeTCS CeKUUOHUPOBAHHOU mabauuel. [leknapalus CeKIMOHWPOBAHUS
COCTOHMT M3 OTIMCAHHOTO BHIIIIE ONpefeneHus Memoodd pa3bueHus u CIIUCKa CTOIOII0B UITH BHIPAXKEHUH,
00pa3ymoIux KA4 pa3bueHus.

CamMa CekKIIMOHMpPOBaHHAA TaOiMIla SBASETCA <«BUPTYaJIbHOM» M KaK TaKoBas He XPaHUTCH.
XpaHUIHUIlle HCIOIL3YETCA €€ CeKuusMu, KOTOPbIe SIBIAIOTCA OOBIYHLIMHU TAOIHUIIAMH, CBA3aHHBIMH C
CeKIIMOHUPOBAHHOU. B KaxXXMoi CEKITMH XPaHUTCS IIOAMHOXKECTBO HJAaHHBIX TAOIHIILI, oIlpenessieMoe eé
epaHuuamMu cexkyuu. Bce CTPOKH, BCTABIsIEMBIE B CEKIIMOHWPOBAHHYIO TalUIly, MEepPEeHAPaBIIsSTIOTCS
B COOTBETCTBYIOIIIHE CEKIIMKM B 3aBUCHUMOCTH OT 3HAYEHHM CTOJOIOB KiIO4Ya pa3bueHus. Ecnu mpu
W3MEeHEeHWY 3HaYeHWH KIodya pa30ueHHs B CTPOKE OHA IIepecTaéT yHOOBIETBOPAThH OTrPAHHUUYEHUSIM
MCXOMHOM CEKIIWH, 3Ta CTPOKa MEePEMEIIAETCS B OPYTYI0 CEKIIHIO.

CaMu CekIUU MOTYT IIPEeNCcTaBiATh COO0M CEKIIMOHMPOBAaHHLIE TAaOIUIIE], TAKUM 00pPa30M peaiu3yeTcs
B/10J1CEHHOE CeKUUOHUposaHue. XOTSI BCe CEeKIUU [OOJIKHBI HKMeThb Te Ke CTOJOIB, dYTO U
CEKIIMOHMPOBaHHASA POOUTENIbCKasd Tabyuia, B KaXKOOM CEeKIIUM He3aBUCHMO OT IOPYTHUX MOTYT OBITh
onpefesieHbEl CBOM WHMOEKCH, OTpaHUYEHUS U 3HAUYEeHUS N0 yMojidaHuio. [lompobHee o co3gaHUU
CEKIIMOHUPOBAHHEBIX TaOIUIl U CeKUIMM pacckal3biBaeTcs B onucanuu CREATE TABLE.

I[Ipeo6Gpa3oBaTh OOBIYHYIO TaOMHUIy B CEKIMOHHPOBAHHYI0O M HaoOOpPOT Hemb3s. OmHaAaKO B
CeKIIMOHUPOBAHHYIO TaOIMUIy MOXKHO HO00OAaBUTh B KAYeCTBE CEKIMM CYIIeCTBYIOIIYI0 OOBIYHYIO HIIH
CeKIIMOHUPOBAHHYIO TaOMHUITy, a TakKKe MOXKHO VIOAlUTh CEKIHI0 U3 CEeKIMOHHUPOBAHHOM TaOIHITHI
¥ IPeBpaTUTb €€ B OTHEJIbHYI0 TaOIMIly; 3TO MOXKET YCKOPHUTb MHOTHE MPOLEecChl 00CITyKWBaHUS.
O6patutech K onucauuio ALTER TABLE, uTo0Ovl y3HaTh O0mbIlle 0 mogkoMaHmax ATTACH PARTI TI ON u
DETACH PARTI TI ON.

CeklluM TaKXKe MOTYT OBITh CTOPOHHMMH TabOIHIIAMM, XOTS IIPKH 3TOM HAKIAOLIBAIOTCS HEKOTOPEIE
OrpaHUYEeHUsI, OTCYTCTBYIOIHE C OOBIYHBLIMHU TaOIHIIAMU; 3a MOAPOOHOCTIMU OOPATUTECH K OMHMCAHUIO
CREATE FOREIGN TABLE.
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5.10.2.1. NMNpumep

ITpenmonoxkuM, 4TO MBI cOo3maéM 06a3y MaHHBIX [/ OOJIBIIION KOMITAHWH, TOPTYIOIIEH MOPOZKEHBIM.
KoMnaHust yuuThHIBAET MaKCUMAJILHYIO TEMIIEPATYPY M IPOAaKK MOPOZKEHOI0 KaXKIblM JeHb B pa3pe3e
peruonoB. [lo cyTu HaM HyKHa ciedyomas TabmuIa:

CREATE TABLE measur enent (

city_ id int not null,
| ogdat e date not null,
peakt enmp int,

uni t sal es i nt

)

Mrl 3HAaeM, 4TO GOJIBIIMHCTBO 3aIpPOCOB OymyT paboTaTh TOJIBKO C JAaHHBIMU 3a IIOCJIEOHIOI HEHEITIo,
MEeCSII] MM KBapTaJl, TaK KakK B OCHOBHOM 3Ta TabGuila HyKHa Ay GOPMUPOBAHUS TEKYIIUX OTYETOB IS
pykKoBoACTBa. YTOGH COKPATUTh 0OBEM XPAHSIIUXCS CTAPhIX MJAaHHBIX, MBI PEIIUIN OCTABJISTH HaHHBIE
TOJIbKO 3a 3 mocegHux roma. HeHyKHbIe JaHHBIE MBI OyOeM y[asisiTh B Hadajle KaXXa0ro Mecsitia. B aToi
CUTyallid MBI MOXKEM KCII0JIb30BaTh CEKIIMOHUPOBaHUE [JIsI YOOBIETBOPEHUS BCEX HAIIUX TpeOOoBaHUM
K Tabnuie mokasaTeeu.

YT0O6H! UCIIOJIb30BATh OEeKIIapaTUBHOE CEKIIMOHNPOBAHHNE B 3TOM CJIy4ade, BBEIIIOTTHUTE CJIeAYyIolllee:

1. CozpatiTe Tabmuily measur ement Kak CeKUMOHWPOBaHHYIO Tabmuily ¢ npepnsyoxenueM PARTI TI ON BY,
yKa3zaB MeTo[ pa3bueHus (B HameM ciaydyae RANGE) U ciMCOK CTONOIIOB, KOTOPHIE OyAyT 0Opa30BLIBATh
K04 pa30ueHusl.

CREATE TABLE neasurement (

city id int not null,
| ogdat e date not null,
peakt enp int,

uni tsal es i nt

) PARTI TI ON BY RANCGE (| ogdate);

2. Co3pariTe ceKIIUu. B onpeneneHUn KaxKa0M CEKIIUU NOJI2KHBI 3aJlaBaThCA I'PAHUIILI, COOTBETCTBYIOIIME
METOy M K04y pa30ueHusi pOOUTEJIbCKON Tab uilbl. 3aMeThTe, YTO YKa3aHUe I'PaHUI], IIPU KOTOPOM
MHOJKECTBO 3HAUYeHWNM HOBOM CEKIIMM IIepeceKaeTcs CO MHOXKECTBOM 3HaYeHHH B OOHOM WIIH
HECKOIbKUX CYIIIECTBYIOIINX CEKITUAX, OyaeT omrrOOIHbBIM.

CexkIuu, co3gaBaeMble TakKuM 00pa30M, BO BCEX OTHOIIEHUSX SIBJISIOTCS OOBIYHBIMH TaOIHUIIAMU
PostgreSQL (unm, BO3MOKHO, CTOPOHHUMH Tabnuilamu). B 4acTHOCTH, AJIsT KaXKOOM CEKIMU MOXKHO
He3aBUCHUMO 3a0aTh TaOIMYHOE IPOCTPAHCTBO U MapaMeTPHl XPaHeHHUSs.

B mameM mnpuMmepe KaXKias CeKLIMs [OOJI2KHa copepxKaTh HaHHBIe 3a OOUH Mecsl, 4TOObl HaHHEIE
MOZKHO OBLIO YOamNATh 110 MecsIllaM CoTjlacHO TpeboBaHuAM. TakuM oO6pa3oM, HyKHbEIe KOMaHIEL OyayT
BBITJIALETh TakK:

CREATE TABLE neasurenent _y2006nD2 PARTI TI ON OF neasur enent
FOR VALUES FROM (' 2006-02-01") TO (' 2006-03-01");

CREATE TABLE neasur enent _y2006nD3 PARTI TI ON OF neasur enent
FOR VALUES FROM (' 2006-03-01'") TO (' 2006-04-01");

CREATE TABLE neasurenent _y2007mL1l PARTI TI ON OF neasur enent
FOR VALUES FROM (' 2007-11-01") TO ('2007-12-01");

CREATE TABLE neasurenent _y2007mL2 PARTI TI ON OF neasur enent
FOR VALUES FROM (' 2007-12-01') TO ('2008-01-01")
TABLESPACE f astt abl espace;

CREATE TABLE neasurenent _y2008nD1 PARTI TI ON OF neasur enent
FOR VALUES FROM (' 2008-01-01') TO ('2008-02-01")
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WTH (parall el _workers = 4)
TABLESPACE f astt abl espace;

(Kak TOBOPHIJIOCH PaHee, 'PaHUILIBI COCEIHUX CEeKITUU MOT'YT OIIPpenesyiaATbCAa OOUHAKOBEIMU 3HAYEHUAMU,
TaK KaK BEepPXHHE I'PaHHUIIbI HE BKIIIOYAIOTCA B Iuaras3oH.)

Ecnu BBl XOTUTE peann30BaTh BIIOKEHHOE CEKIIMOHUPOBAHUE, IOIOTHUTEIBHO YKaXKUTe IpeaioXkKeHne
PARTI TI ON BY B KOMaH[gaX, CO30AlOIUX OTOEJIbHLIE CEeKINY, HAlIPUMED:

CREATE TABLE neasurenent _y2006nD2 PARTI TI ON OF neasur ement
FOR VALUES FROM (' 2006-02-01') TO (' 2006-03-01")
PARTI TI ON BY RANGE ( peaktenp);

Korpma OymyT co3maHBI ceKIMu heasur enment _y2006n02, maHHBIE, moOaBlsieMble B neasur enent u
rmorapjalounye B neasur enent _y2006n02 (1u gaHHBIE, KOTOPHIE MOTYT 000aBIITLCSA HEIOCPEACTBEHHO
B nmeasur ement _y2006n02 mpu YCIOBUM COOIIONEHUS OTPAaHUYEHUS OaHHOUW CeKUuu) OYOYyT 3aTeM
IepeHanpasyieHbl B OOHY M3 BJIOKEHHBIX CEKIIWM B 3aBUCHMOCTH OT 3HauUeHUs CTOJOIa peaktenp.
VkazaHHBIN KTI0Y Pa36MeHN s MOXKET IlepeceKaThCs C KITI0YoM pa3bueHu s POOUTE s, XOTS OIIpenensaTh
TPaHUILLl BIOKEHHOM CEKIIUM HYXKHO OCMOTPUTENIFHO, YTOOBI MHOXKECTBO HAaHHEIX, KOTOpPOE OHa
IPUHUMAET, BXOOUJIIO BO MHOXKECTBO, JIOITyCKaeMoe COOCTBEHHHEIMHU I'DaHUIIAMM CEKLUU; CHCTeMa He
IBITAeTCA KOHTPOIUPOBATH 3TO caMa.

ITpu pmoGaBjieHWM B POAUTENbCKYIO TaONMUIy HaHHBIX, KOTOPHIE HE COOTBETCTBYIOT HM OOHON U3
CYIIECTBYIOIIUX CEKITHUM, TPON30UAET OMIMOKA; ITOAXOAAIYI0 CEKITUIO HY2KHO CO3[laBaTh BPYyYHYIO.

Co3maBaThk B TabOmuIlaX OTPaHUYEHUS C YCJIOBHSMH, 3aHalONIMMKU TPAHUIIEI CEKIHH, BPYYHYIO He
TpebyeTcs. Takue orpaHuyYeHus OYOyT CO3MaHbl aBTOMATHYECKH.

3. Co3maiiTe B CEKIMOHUPYeMOI Tabiulle MHOEKC II0 KIIYeBOMY CTONOIY (MM CTONOIaM), a TaKXkKe
mo0bIe APyTHe HHIEKChl, KOTOPEIe MOTYT ITOHamoOuThes. (MHIEKC o K104y, CTPOro TOBOPSI, CO30aBaTh
He 00513aTeJIbHO, HO B OOJIBIIMHCTBE CIy4YaeB OH OymeT mose3eH.) [Ipu 9TOM aBTOMATHYECKH OymeT
CO3MaH COOTBETCTBYIOIINY MHOEKC B KAaXKOOM CEKIIMM W BCe CEKIIMM, KOTOpPhIe BHI OymeTe CO3maBaTh
WM IPUCOEOUHSTL MO3MHEee, TOXe OymyT comepaThb TAaKoU HHOEKC. MHOEeKCH HUIM OrpaHUYeHUS
VHHUKAJIbHOCTH, CO3MaHHLIe B CEeKIIMOHUPOBAHHOM TaONHUIlEe, IBISIOTCS «BUPTYaIbHBEIMH», KaK M caMa
CEeKIIMOHUPOBAaHHAsA Tabnuila: (PakKTUUYECKH OaHHLIE HAXOOATCSA B JOUYEPHHX HHOEKCAX OTOEeNIbHBIX
TaOIUI-CeKIINH.

CREATE | NDEX ON neasur enent (| ogdate);
4.Y6emutech B TOM, 4YTO IapaMeTp KoHurypammu enable partition pruning He BBHIKIIOYEH B
post gresql . conf . MHa4e 3ampock He OyAyT ONITUMU3UPOBATHCS MOJIZKHBEIM 00pa3oM.

B manHOM mpuMepe HaM NMOTPeOGyeTCsS CO3MaBaTh CEKITUIO KaXKIOBIM MECSI, TaK 4TO ObIJIO OBl pa3yMHO
HamMCcaTh CKPUIIT, KOTOPHIH OB popMupoBan Tpedbyemerii Kog DDL aBTOMaTUYECKH.

5.10.2.2. O6cny>XxuBaHMe CeKLUn

O6rryHO Habop cekuwi, 0oOpPa30BaHHBIM W3HAYATbHO TPH CO3TAaHUM TabNul, HE TPEONoiIaraeTcs
COXpaHSATh HEu3MeHHBIM. Yale Hao0OpOoT, MIIAaHMPYeTCS yHalsaTbh CEeKIMH CO CTApPBIMU TaHHBIMH
¥ IIepUoOuYecKu [mo0aBNIsATh CEKIMH C HOBEIMH. OpmHO u3 Haubojlee BaXHHIX IIPEUMYIIECTB
CeKIIMOHUPOBAHUS COCTOUT UMEHHO B TOM, YTO OHO MO3BOJIET IPAKTUUECKH MOMEHTAILHO BHIIIOIHSATH
TPYyOOEMKIEe ollepallui, U3MEHsA CTPYKTYPY CeKIHH, a He (GU3UUYECKH IIepeMelnas OONbIIrne 00bEMEI
OaHHBIX.

Campblii JIETKUY CIoco® yOaauTh CTaphle MaHHBIE — IIPOCTO YOAJIUTD CEKIINIO, CTABIITYI0 HEHY2KHOM!:
DROP TABLE neasurenent _y2006n02;

Tak MOXKHO yaaJIUTh MUJIIMOHEI 3aIIucell Topa3no ObICTpee, YeM YOAJSAThH UX 110 OMHOM. 3aMeThbTe, OOHAKO,
4TO NIpHBefEHHAas BhHIIle KoMaHa TpeOyeT yCTaHOBJIeHUs OJI0OKUPOoBKU ACCESS EXCLUSI VE.

Emé omuH wacTo Gojiee MPEONOYTUTESIBHBIM BapHaHT — yOpaTh CEKIIWI0 K3 TJIAaBHOU TaOJIMLEBI, HO
COXPaHUTH BO3MOXKHOCTEL 00paIaTheCs K HEM KaK K CAaMOCTOSITEJIbHOU Tabuie:

ALTER TABLE neasurenment DETACH PARTI TI ON neasur enment _y2006n02;
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ITpu sToMm MOKHO OyIeT MpPomoIXKaTh paboTaThk C [AHHLIMHU, TOKa Tabnuila He OyaeT yoanena. Hampumep,
B 9TOM COCTOSIHMU OYEeHb KCTATH OyOeT COelaTh PE3EPBHYIO KOMMIO JAHHLIX, MCIOIb3ys COPY, pg dump
niyu nogoOHEIe cpencTBa. Bo3MOXKHO, 3THM HaHHBIE TAKXKe MOXKHO OymeT arperupoBaTh, IIEPEBECTH B
KOMITaKTHHIN (hOpPMAT, BHIIOJIHUTD OPYTYI0 00PabOTKY WX TOCTPOUTH OTYETHL.

AHaJIOTUYHBEIM 06p8.30M MOXKHO HO0OaBIIATH HOBYIO CEKIUIO C OJaHHBIMU. M&uI MOKeM CO37aTh IIyCTYIO
CEeKITHIO B TJIaBHOM TabiuIe Tak e, KaK MBI CO3TaBalld CEKIIMU B UCXOOHOM COCTOSHHUH [0 ITOTO:

CREATE TABLE neasurenent _y2008nD2 PARTI TI ON OF neasur enent
FOR VALUES FROM (' 2008-02-01') TO ('2008-03-01")
TABLESPACE f astt abl espace;

A mHoOrma ymoOHee co3gaTh HOBYIO Ta0J Iy BHE CTPYKTYPHI CEKITUM U CHOeJlaTh €€ ITOTHOIEHHOM CeKIuen
mo3xe. IIpyu TakoM IMOAXo[e HOBHIE MaHHBIE MOXKHO OyHOeT 3arpy3uTh, IIPOBEPUTH U HMpeobpa3oBaTh A0
TOTO, KaK OHU IIOSIBATCS B CEKITMOHUPOBaHHOM Tabnuie. O60UTHCE 6€3 KPOIIOTIUBOTO BOCIIPON3BEEHUS
ornpenesieHUsT POAUTEJILCKON TabJIUILI MOXKHO, BOCIIOIb30BABIIKUCH (YHKIIMOHAIBbHOCThI0O CREATE
TABLE ... LIKE:

CREATE TABLE neasur enent _y2008n0D2
(LI KE nmeasurement | NCLUDI NG DEFAULTS | NCLUDI NG CONSTRAI NTS)
TABLESPACE f astt abl espace;

ALTER TABLE neasur enent _y2008n02 ADD CONSTRAI NT y2008n0D2
CHECK ( | ogdate >= DATE ' 2008-02-01' AND | ogdate < DATE '2008-03-01' );

\ copy neasurenent _y2008n02 from ' measurenent y2008nD2'
-- possibly sonme other data preparation work

ALTER TABLE neasurenent ATTACH PARTI TI ON nmeasur enent _y2008nm02
FOR VALUES FROM (' 2008-02-01") TO ('2008-03-01" );

[Tpexxpe dyem BHIIONMHATH KOMaHOy ATTACH PARTI Tl ON, pekoMeHOyeTCsa co3paTh orpaHudyenue CHECK
B IIpHUCOeOUHsIeMOM Tabmulle, COOTBETCTBYIOIlEE OXKHOAaeMOMY OTPAaHMYEHUIO CEKIIMH, KaK OMUCaHO
HuXke. Brmaromapsa aToMy cucTeMa CMOXeT 060UTHCh 6e3 CKaHMPOBaHUSA, HEOOXOOUMOTO [IJIsl IPOBEPKU
HEesBHOTO OTpaHM4YeHus ceKuuu. bes aToro orpanndenus CHECK Tabnuiy HyKHO 6yIeT IPOCKaHUPOBaTh
u y0eguUThCS B BHIIOJIHEHUU OTPaHUUYEHUS CEeKUUU, yOepkKuBas O10KUpPOBKYy ACCESS EXCLUSI VE B
ponutenbckoi Tabnuue. ITocne BrImonHeHUs KomaHAbl ATTACH PARTI TI ON 3TO cTaBIllee HEHYXKHBEIM
orpaHuyenue CHECK peKOMEeHOYEeTCS YOaluTh.

Kak roBOpHMIIOCH BEHIIIE, B CEKIIMOHMPOBAHHEIX TAaOIMIIAX MOXKHO CO30aBaTh MHOEKCHI TaK, YTOOLI OHH
MIPUMEHSIINCh aBTOMATHYECKH KO BCEH mepapxuu. ITO OUYeHb yOOOHO, TaK KaK MHOEKCUPOBATLCS OyOyT
He TOJILKO BCe CYIIECTBYIOIIHE CEKIIUH, HO U JII00bIe CEeKIIWH, co3maBaeMble B OymymieM. Ho ecTs omHO
OorpaHMYeHHe — TaKOW CEeKIHMOHMPOBAHHBLIM WHIOEKC HEJb3sI CO37TaTh B HEOIOKUPYIOIIEM pexkume (C
yKazaHnueM CONCURRENTLY). YToOH u30exkaTh OJOKHPOBKH Ha [OJr0e BpeMs, OJIS CO3OaHHs WHOeKca
B CaMO¥ CEKIIMOHMPOBAaHHOU TabnIuIle MOXKHO MCHOJIb30BaTh KoMaHOy CREATE | NDEX ON ONLY; Takoi
WHOEKC OyIOeT ImoMedeH Kak Hepabouuii, ¥ OH He OydeT aBTOMAaTHYEeCKHU MPUMEHEH K CEeKITUSIM. HIEeKChH
COOCTBEHHO B CEKITMSIX MOXKHO CO3aTh B MHOUBHUIYAJIbHOM IIOPSAOKe ¢ yKa3daHueM CONCURRENTLY, a 3aTeM
npucoeduHUMb UX K UHAEKCY POOUTENISI, UCIIONIb3ysi KoMaHOy ALTER | NDEX . . ATTACH PARTI Tl ON. ITocne
TOTO KaK MHIAEKCHl BCEX CEKIWM OyOyT IPHUCOeOUHEHHl K POOUTEIBCKOMY, IIOCJIEIHUN aBTOMaTUYECKH
nepeiméT B pabouee cocTossHMe. Hampumep:

CREATE | NDEX neasur enent _usls_idx ON ONLY neasurenent (unitsales);

CREATE | NDEX neasur enent _usls_ 200602 _i dx
ON neasur enment _y2006n02 (unitsal es);
ALTER | NDEX neasur enent _usl s_i dx
ATTACH PARTI TI ON neasur enent _usl s_200602_i dx;

OTOT IIPUEM MOXKHO IPUMEHSTH U ¢ orpaHudeHusMu UNI QUE 1 PRI MARY KEY; OJiss HUX HHOEKCHI CO30al0TCs
HESsIBHO IIPU CO30aHuM orpaHudeHus. Hanpumep:
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ALTER TABLE ONLY measurenent ADD UNI QUE (city_id, |ogdate);

ALTER TABLE mneasur enent _y2006n02 ADD UNIQUE (city_id, |ogdate);
ALTER | NDEX measurenent _city_id_| ogdate_key

ATTACH PARTI TI ON nmeasur enent _y2006n02_city_id_| ogdat e_key;

5.10.2.3. OrpaHu4yeHus

C CEKIIMOHNUPOBAHHBIMHA T&6HI/ILIaMI/I CBSI3aHEI ClIeayIoIye OrPaHNYeHud:

OrpaHHUYeHUS YHUKAILHOCTH (@ 3HAYUT U IIePBUYHEIE KITIOUH) B CEKIIMOHUPOBAHHEIX TaOIHUIlax
TOJIZKHEI BKJIIOUATh BCE CTOJIOIEI K/TI0Ua pa3bueHusa. ITo TpeboBaHne 00BLSICHSIETCS TeM, YTO
OTHesbHEIe HHOEKCH, 00pa3yIolie orpaHrnYeHre, MOTYT HEIIOCPEeICTBEHHO 06eCIeYnBaTh
VHUKAJIbHOCTb TOJILKO B CBOMX CEKITHAX. II09TOMYy caMa CTPYKTypa CeKIIMOHUPOBAHUS MOJIKHA
rapaHTUPOBAThH OTCYTCTBHE OyOIHKATOB B PA3HBLIX CEKITHUAX.

Co3zpaTthb OrpaHN4YeHHe-UCKIII0YeHHne, OXBAThIBAIOIII€ee BCIO CEKIITMOHNPOBAHHYIO Ta6n1/11.[y, HEeJIb34;
MOZKHO TOJIBKO IIOMECTHUTDb TAKO€ OTPaHUYEHHE B KaKOYIO OTOEJIbBHYIO CEKIINUIO C JaHHBIMU. H sto
TaKXe sABJIAEeTCA CIIeICTBHEM TOro, 4TO YCTAHOBHUTL OTPaHUYEHUS], ﬂeﬁCTBYIOLHHe MeXOy CEeKLIusiAMH,
HEBO3MOZKHO.

Tak Kak B CEKIIMOHNUPOBAHHBIX TaGJ’II/IHaX IIEPBHUYHEIE KJTIOYU HE IIOOOEePXKUBAIOTCA, Ha
CEKIIMOHNPOBAHHEBIE TaGHI/IHLI He MOI'YT CCHIJIaThCA BHEITHHNE KIIIOYH. (CchrInKu Ha BHENIHUE KITI0YHU
Opyrux Ta6J'II/ILI U3 CEKIMOHUPOBAHHBIX TaﬁJ’II/IH HOJIJIep}KI/IBaIOTCH.)

Tpurreps BEFORE ROWNIIpYU HEOOXOOMMOCTH AOJIXKHEI ONIPENENIATECSA B OTHEJILHBIX CEKIUAX, a He B
CEeKITMOHUPOBaAHHOM Tabmuile.

CMelllnBaHNe BPEeMEHHEIX 1 IIOCTOSTHHEIX OTHOIIEHKH B OJHOM JepeBe CeKIIMOHUPOBaHUS He
momyckaeTcsi. TakuM o6pa30M, eCcjii CeKIIMOHUPOBaHHAaA TabmuIla TOCTOSTHHAS, TAKUMHU K€ JOKHBI
OBITH €€ CEeKITWH; C BpeMeHHLIMH TabMuIlaMy aHaJIoTUYHO. B cliyyae ¢ BpeMeHHBIMU OTHOIIIEHUSI MU
BCe TAOIHIIEI lepeBa CEeKIIMOHUPOBAHUS MOJIXKHEI OLITh M3 OJHOTO CeaHca.

Ha ypoBHe peanu3alnuyu OTAeIbHBIE CEKIIUU CBI3LIBAIOTCS C CEKIIMOHUPOBAHHOM TabJuiel cpefcTBaMu
HacnenoBaHusd. OOQHAKO C AeKJIapaTUBHO CEKIIMOHMPOBAHHBIMU TaOJHUIIaMU HJIM UX CEKIIUSMU HEJIb3s
HUCTI0JIL30BaTh HEKOTOPYIO 00Iyi0 (GYHKIMOHAIbHOCTh HACJIeOBaHUS, KaK OMMCAaHO HUXKEe. A UMEHHO,
CEKIIUS He MOXKEeT UMeTh HMKAKUX APYTUX POOUTesiel, KpoMe CEKIIMOHUPOBAHHOM TabIUlbl, K KOTOPOM
OHa OTHOCHUTCS, PaBHO Kak U Jiiobas Tabmuila He MOXKET HaclegoBaThCSI U OT CEKIIMOHUPOBAHHOM, U OT
OOBIYHOM TAaGIUIEI. DTO O3HAYAET, YTO CEKIIMOHUPOBAHHBIE TAOMUITHI U UX CEKIIUU HE COBMEIIAIOTCS B
repapxXuy HacjleOBaHMUS C OOBIYHBLIMM TaOIUIlaMU.

Tak kak nepapxmsa CEeKIMOHUPOBAHUA, 06pa3OBaHHa${ CeKHHOHHpOBaHHOfI TaﬁJ’[HHefI u ee CEeKIIuiaMU,
ABJIAE€TCA OOHOBPEMEHHO U I/IepapXI/Ieﬁ HacCJjiegoBaHUs, Ha Heeé PacCIIPOCTPAHAIOTCA BCE OOBIYHEIE IIpaBHJIa
HacJiemoBaHUS, ONMMCaHHLIe B Pa3nerne 5.9, ¢ HEKOTOPBIMHU MCKIIIOYEHUSIMMU:

B ceknusix He MOXKeT OBITH CTOJIOIIOB, OTCYTCTBYIOIINX B POOUTENLCKOM Tabnuile. Takue CTOIOLEL
HEBO3MOIKHO OIIPENENUTh HU MPU CO3TaHUMU CeKIuM KoMaHaou CREATE TABLE, HU ITyTéM
nociepyoulero fo6aBleHNsI B CeKIIUU KoMaHao# ALTER TABLE. TaGnuIlbkl MOTYT OBITH IIOOKITI0YEHEI
B KaYeCcTBe CeKIUHd KoMaHmou ALTER TABLE ... ATTACH PARTI Tl ON, TOJIBKO €CJIX UX CTOJIOIIEI B
TOYHOCTU COOTBETCTBYIOT POOUTENLCKOM Tabnulle, BKIo4as cTonbell oi d (ecly OH ecTh).

Orpannyenunss CHECK BMecTe ¢ NOT NULL, ompemenéHHBIe B CEKIITMOHUPOBAaHHOM TabuIle, Bcerma
HaclenyloTcsa BceMu e€ ceknusaMu. Orpanundenuss CHECK ¢ xapakTepucTtukoi NO | NHERI T B
CEKITMOHMPOBAHHKBIX TabIHIlaX CO3gaBaTh HEIb3s. TakxKe Hejlb3s ynanuTh orpanunderre NOT NULL,
3aJlaHHOE OJIs1 CTOJIOIA CEeKITUH, ECJIM TaKOe JKe OTrPaHNYeHUe CyIIeCTBYeT B POJUTENbCKOM Tabmuie.

Hcnonb3oBanue yKasauus ONLY mpu moOaBlIeHUHN WITH YOaJIeHUNW OTPAaHUYEHUS TOIBKO B
CEeKITMOHUPOBAHHOM TabIIHIle IOANePKUBAETCS JIUIITL KOTHa B HelM HeT ceKuuii. Eciu cexkiun
CYIIECTBYIOT, IIPHU IIOMBITKE UCIIONb30BaHusa ONLY BO3HUKHET omubka. C Opyro CTOPOHEI,
OrpaHUYEHUS MOXKHO HOOABISTDh UJIN YOANISATH HEIIOCPEACTBEHHO B CEeKIUSIX (€CIIM OHU OTCYTCTBYIOT
B POOUTEILCKOM TabmIuIie).
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Tak Kak CEeKIIMOHMPOBaHHAsA TabnuIila caMa 110 cebe He COIepKUT JaHHbIe, NCI0JIb30BaHNEe
TRUNCATE ONLY [Oj1st CeKITMOHUPOBAHHOM TaOIUITHI BCerma OymeT CYMTaThCS OITUOKOM.

5.10.3. CeKuMmoHMpoBaHMe C UCNOoJib30BaHUEM HacnenoBaHuUA

XOoTsI BCTPOEHHOE [eKJapaTHBHOE CEeKIMOHHPOBAHKE II0JIe3HO BO MHOTMX YaCTO BO3HUKAIIIUX
CUTyallusiX, OBIBAalOT O0OCTOSITENIbCTBA, TpeOyooime Oonee THUOKOro IMOOXoma. B 9ToM ciydae
CEeKIIMOHHPOBAHKE MOXKHO pPeaan30BaTh, MPMMEHHB MEXAaHM3M HaCJIeOOBaHHUsS TAOIHI], YTO HACT P
BO3MOXKHOCTEH, HeIIOAaepKUBaeMbIX IIPH JeKJIapaTUBHOM CEKI[MOHUPOBAHUN, HAIIPUMeED:

HpI/I JleKJ'IapaTI/IBHOM CeKLII/IOHI/IpOBaHI/II/I BCe€ CEeKIIU OOJIZKHBI UMEeThb B TOYHOCTHU TOT 2Ke H860p
CTOJIOIOB, YTO U CEKIMOHUpPYyeMasi Tabyulla, TOraa Kak oOBYHOEe HacjieJoBaHue TabuIl JOIIyCKaeT
HaIu4yue B JOUYePHUX Tabmuilax AOMOIHUTEIbHBIX CTOJIOII0B, OTCYTCTBYIOIIUX B POOUTEJIE.

MexaHNW3M HacJIemoBaHuA TaOIuI IIOgIepKUBaeT MHOXKECTBeHHOe HacemoBaHue.

C mekslapaTUBHBIM CEKIIMOHMPOBaHUEM MOOIEPIKUBAETCS TOJILKO pa30bueHue 10 CIUCcKaM, I1o
Ouarna3oHaM M [0 XeIly, Torha Kak C HacjlefoBaHMeM TabIull JaHHbIe MOXKHO Pa3feliaTh 110
no00My KpUTEepUIo, BEIOpaHHOMY IToNb30oBaTeneM. (OOHAKO 3aMeThTe, YTO eCJIU UCKII0UYeHHe 110
OTrpaHUYeHUIO He T03BOJIAeT 3(PHEeKTUBHO YCTPAHATh JOUEePHUE TabIUIIB U3 IIJIaHOB 3aIlIPOCOB,
MIPOU3BOOUTEIILHOCTD 3aIIPOCOB OyIEeT OUeHb HU3KOU.)

Il HEKOTOPHIX oIlepalluii ¢ eKjlapaTUBHEIM CEKIIMOHUPOBaHueM TpebyeTcs 6ojiee culbHas
0JI0KMPOBKa, YeM C UCIIOJIb30BaHWEM HacefoBaHusA. HanpuMmep, Ans nobOaBiieHUsI UH yAaJleHUs
CeKIMY U3 CeKIMOHUPOBAHHOU Tabnuikl TpebyeTcs yCTaHOBUTEL OJIOKUPOBKY ACCESS EXCLUSI VE B
POOUTENbCKOM Tabsulle, TOTAa KakK B ClIydae ¢ OOBIYHBIM HacjlefOBaHNEM JOCTaTOYHO OJIOKUPOBKH
SHARE UPDATE EXCLUSI VE.

5.10.3.1. NMpumep

B sTom nmpuMepe OyOeT co3maHa CTPYKTypa CeKIIMOHUPOBAHUS, PaBHO3HAYHAS CTPYKTYpPe U3 IpuMepa C
IeKJIapaTUBHBLIM CEKIIHOHUPOBAHNEM. BEIIOIHUTE CIEOYIOIINe TeHCTBUI:

1. Co3paiiTe «rnaBHYIO» TabJIMIY, OT KOTOPOM OYAyT HacJIeOoBaThCA BCe «IoOYepHUEe» Tabuikl. ['TaBHas

Tabnuila He OymeT comepkaTh maHHBEIe. He ompepdensiiTe B Hell HHKaKHe OTPAaHUYEHUS-TIPOBEPKH,
€CJIM TOJIBKO BBEI HE HaME€PEHEI IIPUMEHUTHh X BO BCEX JOYEPHUX T&6J’[I/IL[&X. Tak>ke He UMeeT CMBICJIa
OIIpenesidaTh B Hel Kakue-1uodo WHOEKCHI UJIN OTPaHNYEeHUA YHUKAJIbBHOCTH. B HameMm IIpuMepe TJIaBHOH
Tabnuiel 6ymeT nmeasur enent CoO CBOMM M3HAYaJIbHBIM OIIpPeIeIeHuEM:

CREATE TABLE neasur enent (

city id int not null,
| ogdat e date not null,
peakt enp int,

uni t sal es i nt

)

. Co3maiTe HECKOJIbKO «HOYEePHUX» TaOIUIl, YyHaCIeqOBaB UX BCe OT r1aBHOM. OOBIYHO B TAKUX TabJIHIIax

He OymeT HMKaAKWUX OOIIOJIHUTEJIbHBIX CTOJIOLIOB, KPOMe yHAclIeOoBaHHEIX. Kak ¥ C meKJlapaTUBHBIM
CEeKIIMOHUPOBAHUEM, 3TH TalJIMIEI BO BCEX OTHOIIEHHSIX OymyT oObIuHBIMU TaOmuitamu PostgreSQL
(1M CTOPOHHUMH TaOIHUIIaMM).

CREATE TABLE neasur enent _y2006n02

() I'NHERI TS (neasurenent);
CREATE TABLE neasur enent _y2006n03 (

| NHERI TS (measurenent);

~— —

CREATE TABLE neasur enent _y2007nill () |INHERI TS (neasurenent);
CREATE TABLE neasur enent _y2007nil2 () |INHERI TS (neasurenent);
CREATE TABLE neasur enent _y2008n01 () |INHERI TS (neasurenent);

. Jo6aBbTe B mouyepHUe TaOIUIIEI HEMEPEKPHIBAIOIINECS OTPAHUYEHUS, OIpPedeIsiolue OOIIyCTUMEIE

3HAYEeHHs KI04Yeu OJIs KaxKOol U3 HUX.

TunuyHbBIEe TPUMEPH TAKUX OTPAaHUYEHUH:

CHECK ( x = 1)
CHECK ( county IN ( 'Oxfordshire', 'Buckinghanshire', 'Warw ckshire' ))
CHECK ( outletID >= 100 AND outletlD < 200 )
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Y68JII/IT8CL B TOM, 4YTO OIrpaHHYEHHsSA He IIepeCeKalTCd, TO €CTh HHKAaKHe€ 3HA4YeHHsa KIII049a He
OTHOCATCHA Cpa3y K HECKOJIBKUM OOYEPHUM Ta6.TII/II_IaM. HaHpHMep, YaCTO OOIIYCKAKT TAaKYIO OH.II/I6Ky
B OIIpeesIeHUH OJUAlla30HOB:

CHECK ( outletl D BETWEEN 100 AND 200 )
CHECK ( outletl D BETWEEN 200 AND 300 )

910 He OymeT paboTaTh, TaK KaK HEsSICHO, K KaKO¥ mouyepHel Tabuile MOIXKHO OTHOCUTHCS 3HaYeHUe
200. TTosToMy gUama30HE! JOIXKHEI ONIPEeNesIAThCS ClIenylomuM o0pa3oM:

CREATE TABLE neasur ement _y2006n02 (
CHECK ( | ogdate >= DATE '2006-02-01' AND | ogdate < DATE '2006-03-01' )
) INHERI TS (rneasurenent);

CREATE TABLE measur enent _y2006n03 (
CHECK ( | ogdate >= DATE ' 2006-03-01' AND | ogdate < DATE '2006-04-01' )
) INHERI TS (neasurenent);

CREATE TABLE neasurement _y2007nll (
CHECK ( | ogdate >= DATE ' 2007-11-01'" AND | ogdate < DATE ' 2007-12-01" )
) INHERI TS (neasurenent);

CREATE TABLE neasur ement _y2007nl2 (
CHECK ( | ogdate >= DATE ' 2007-12-01'" AND | ogdate < DATE ' 2008-01-01" )
) INHERI TS (rneasurenent);

CREATE TABLE neasur ement _y2008n01 (
CHECK ( | ogdate >= DATE '2008-01-01' AND | ogdate < DATE '2008-02-01' )
) INHERI TS (rneasurenent);

. I kaxkpmo#l jodyepHel TabIUITLl CO3maliTe UHOEKC II0 KJIII0YeBOMY CTONOIY (1nu cTonbIlaM), a TaKxkKe
ni00ble OPyTUe UHIEKCH II0 CBOEMY YCMOTPEHUIO.

CREATE | NDEX neasur enent _y2006n02_| ogdat e
CREATE | NDEX neasur enent _y2006n03_| ogdat e
CREATE | NDEX neasur enent _y2007nill | ogdate nmeasur enent _y2007mLl (I ogdate);
CREATE | NDEX neasur enent _y2007nil2_| ogdat e nmeasur enent _y2007ml2 (| ogdate);
CREATE | NDEX neasur enent _y2008n01 | ogdat e ON nmeasurenment y2008nD1 (| ogdate);

.Mu1 xoTuM, UYTOOBI HAIlle NPUIOXKEHHEe MOTJI0 cKa3aThk |NSERT | NTO neasurenent ... u
OaHHBIE OKa3aJIUCh B COOTBETCTBYIOIIEH modyepHeld Tabmuite. MBI MOKeM OOOUTHCS 3TOT0, HOOABUB
MMOOXOMASIIYI0 TPUTTEPHYIO GYHKIIMIO B I'JIaBHyI0 Tabnuiy. Eciu manHBIe Bcerpma OydoyT mo0aBIsATHCS
TOJILKO B TIOCJIEQHIOIO IOYEPHIO Tabuily, HaM OyaeT JOCTAaTOYHO OYEHb ITPOCTOM QPYyHKIINHU:

nmeasur enent _y2006nm02 (| ogdate);

ON
ON neasur enment _y2006n0D3 (| ogdate);
ON
ON

CREATE OR REPLACE FUNCTI ON neasurenent i nsert _trigger()
RETURNS TRI GGER AS $%

BEG N
I NSERT | NTO neasur enent _y2008n01 VALUES (NEW *);
RETURN NULL;

END;

$$

LANGUAGE pl pgsql ;

ITocne pyHKIUYU MBI CO3MafUM BHI3LIBAIOIINM €€ TPUTTED:

CREATE TRI GGER i nsert_measurenent _tri gger
BEFORE | NSERT ON neasur enment
FOR EACH ROW EXECUTE FUNCTI ON nmeasurement _i nsert_trigger();

Ml [OJIKHBEI MEHSITH OIpPefesieHue TPUITepHOW GYHKIMK KaXObIM Mecsl, YToObl OHA BcCerga
BCTaBJIsi/Ia JAHHBIE B TEKYIIYIO HOYEPHION Tabnuily. OnpenesieHre CaMoro TPUIrrepa, OOHAKO, MEHSTh
He TpebyeTcs.
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Ho MBI MOXeM Takke chesaTh, 4TOOBI CEPBEP aBTOMATHUYECKHW HAXOOMJI OOYEPHIO Tabimuiry, B
KOTOPYIO HYXKHO HampaBUTh Ho0aBisgeMyl0 CTPOKy. [ns atoro Ham motpebyercs 6Gojiee CIIOXKHAS
TpUrrepHas QyHKIus:

CREATE OR REPLACE FUNCTI ON neasurenent _i nsert_trigger()
RETURNS TRI GGER AS $%
BEG N
IF ( NEW I ogdate >= DATE ' 2006-02-01' AND
NEW | ogdat e < DATE ' 2006-03-01' ) THEN
| NSERT | NTO neasur enment _y2006n02 VALUES ( NEW *);
ELSIF ( NEW I ogdat e >= DATE ' 2006-03-01' AND
NEW | ogdat e < DATE ' 2006-04-01' ) THEN
I NSERT | NTO neasur enent _y2006n03 VALUES (NEW *);

ELSIF ( NEW I ogdate >= DATE ' 2008-01-01' AND
NEW | ogdat e < DATE ' 2008-02-01' ) THEN
| NSERT | NTO neasur enment _y2008n01 VALUES ( NEW *);
ELSE
RAI SE EXCEPTI ON
"Date out of range. Fix the measurement_insert_trigger() function!';
END | F;
RETURN NULL;
END;
$$
LANGUACGE pl pgsql ;

OmnpepesieHne TPUITeEpa OCTAETCS IPEeXHUM. 3aMeThbTe, YTO BCe yCIOBUA | F DOMXKHBEI B TOYHOCTH
oTpaxaTh orpanuydeHuss CHECK COOTBETCTBYIOIINX AOUYEPHUX TAOIHII.

XoTst aTa QYHKIUS CJIOKHEE, YeM BapUaHT C OOHUM TEKYIIIUM MECSIeM, €€ He IMPUOETCS TaK YacCTo
MoOuMUIMPOBATD, TaK KaK BETBU YCJIOBUM MOXKHO MOOAaBUTH 3apaHee.

IIpumMeuyanue

Ha mpakTuke GygeT mydile cHadajla IIPOBEPSITh YCIIOBUE ISl TIOCIEAHEN moYepHel TaGJIUIlk,
€CJIi CTPOKHU [O00aBJISIIOTCS B HEE 4allle BCEro, HO [JIsT MPOCTOTHI MBI PACIIONOKUIN ITPOBEPKHU
TPUTTEPa B TOM K€ MOPSIAKE, UYTO U B APYTHUX (pparMeHTax Kofa OJIsi 9TOTO IpuMepa.

IIpyro#i cmoco® mepeHaIpaBieHus MOOABISIEMEIX CTPOK B COOTBETCTBYIOIIYIO MOYEPHIO TaOIUITy
MOZKHO peaJin30BaTh, ONIPENe/IUB [JIs TJIaBHOM TaOIUIlEI He TPUTTED, a IIpaBuia. HanpumMep:

CREATE RULE neasurenent _insert_y2006nmD2 AS
ON I NSERT TO measur enment WHERE

( | ogdate >= DATE ' 2006-02-01'" AND | ogdate < DATE ' 2006- 03-01' )
DO | NSTEAD

| NSERT | NTO nmeasur enent _y2006n02 VALUES (NEW *);

CREATE RULE neasurenent _insert_y2008nmD1 AS
ON I NSERT TO measur enment WHERE

( | ogdate >= DATE ' 2008-01-01'" AND | ogdate < DATE ' 2008-02-01' )
DO | NSTEAD
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I NSERT | NTO neasur enment _y2008n01 VALUES ( NEW *);

C mpaBuilaMu CBSI3aHO ropa3mo O0JTbIlle HAKJIaIAHBIX PACXOM0B, YEM C TPUTTEPOM, HO OHU OTHOCSITCST K
3aIpocy B IIeJIOM, a He K KaX[o# cTpoke. [1o3TomMy 3TOT crioco® MOKeT OBITh 60JIE€ BEIUTPHIIITHEIM TPU
MaccoBOM mobaBieHUM JaHHbIX. OJHAKO B OOJBITMHCTBE CIIy4YaeB TPUTTEPH OymyT paboTaTk OBICTPEE.

YutuTe, 4To KOMaHga COPY urHOpUpPyeT IIpaBuiia. ECiu Bel XOTUTE BCTaBUTh JaHHEIE C ITOMOMIbI0 COPY,
BaM IIPUOETCS KOIUPOBATh UX CPa3y B HYXKHYIO HOYEPHIOI TabIuIly, a He B rlTaBHYyIo Tabsuily. C gpyrou
CcTOpOHEI, COPY HE OTMEHSIET TPUTTEPHI, TAK YTO C TPUTTEPAMHU BhI CMOZKETE MCIIOIb30BATh €€ OOBIYHEIM
obGpas3oM.

Emé omuH HeOmoCTaTOK MHOOXOHa C IIpaBUJIaMM CBsJ3aH C HEBO3MOXKHOCTBIO BBHIAATH OIIUOKY, €CIIHU
mobGaBiisieMasi CTPOKa He IMoAnafgaeT HU IO OOHO U3 IIPaBUJI; B 3TOM CJIy4dae JaHHBIE IIPOCTO MOIaayT
B I'JIaBHYIO TaOIuIy.

6. YOeguTech B TOM, 4UTO TIapaMeTp KoHurypamuu constraint exclusion He BBHIKIIOYEH B
post gresql . conf. B mpoTuBHOM cnydae modepHHEe TaOIHUIIBI MOTYT CKAaHMPOBATHCS, KOT{a 3TO He
TpebyeTcs.

Kak y»Xe MOXKHO TIOHSTh, A/ peanu3alliy CIOXKHOM Mepapxuu Tabiauil MoxkeT moTrpeboBaThcsi DDL-
KOI 3HAYWTEeIbHOTO O0bEMa. B maHHOM mpuMepe HaMm TOTPeOyeTcs CO37aBaTh MOYEPHIOD TabmuIry
KaXXIOHIM MEeCSI], TaK 4TO OBbI0O OB pa3yMHO HANMCAaTh CKPUNT, GopMupyroimii Tpebyembiir kom DDL
aBTOMAaTUYECKH.

5.10.3.2. O6cny>xuBaHue Tabnuuy, CEKLMOHMPOBAHHbIX Yepe3 HacJsiepoBaHue

Y1068 OBICTPO YOAIUTh CTaphle JaHHBIE, IIPOCTO YOAJIUTE CTABIIYIO0 HEHYKHOM MOYEPHIO TalJIuIIy:
DROP TABLE neasurenent _y2006n02;

YTOoOH yOamuTh QOYEPHIOI TAOMHIY M3 MepapxXuy HacIedoBaHUs, HO COXPAHUTh K HEH AOCTYH KakK K
CaMOCTOATENLHOHA Tabiulie:

ALTER TABLE neasur enent _y2006n02 NO | NHERI T measur enent ;

YT0o06Bl HOOAaBUTH HOBYIO OYEPHIO TAOMUITY OIS HOBHIX MAHHBIX, CO3aliTe MYyCTYIO JOUYEPHIOK TabIuITy
TakK e, KakK 00 3TOT0 COo3[aBaid HadyaJlbHbIE:

CREATE TABLE rneasur enent _y2008n02 (
CHECK ( | ogdate >= DATE '2008-02-01' AND | ogdate < DATE '2008-03-01' )
) INHERI TS (neasurenent);

Mo2KHO TakXe C037aTh HOBYIO TabIUIly U HAIIOJTHUTL €€ NaHHLIMU A0 HoOaBJIeHUS B MepapXuio TabJIuil.
9TO IMO3BOJIUT 3arpy3uTh, IPOBEPUTL U IPHU HEOOXOOUMOCTH NpeobOpa3oBaTh AAaHHBIE OO TOT0, Kak
3amlpoCH K T'JTaBHOM TabIuIle CMOTYT UX YBUIETD.

CREATE TABLE neasur enent _y2008n02
(LI KE nmeasurement | NCLUDI NG DEFAULTS | NCLUDI NG CONSTRAI NTS) ;
ALTER TABLE neasur enent _y2008n0D2 ADD CONSTRAI NT y2008n0D2
CHECK ( | ogdate >= DATE ' 2008-02-01' AND | ogdate < DATE '2008-03-01"' );
\ copy neasurenent _y2008n02 from ' measurenent y2008nD2'
- - HEHHHHRE HHARHHHARRHHTR HHHRRRHHSR AR
ALTER TABLE neasur enent _y2008n0D2 | NHERI T nmeasur enent ;

5.10.3.3. OrpaHu4yeHun

C pea